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SPECIFICATIONS 
          SV=     1.65 V to 5.5 V,TA=-40°C to 85°C,unless otherwise noted.

  Table 1.EECTRICA SPECIFICATIONS 
Parameter Test Conditions/Comments  Min Typ Max Unit  
DYNAMIC PERFORMANCE  fIN = 1 kHz sine wave unless otherwise noted     

Signal-to-Noise Ratio (SNR)2, 3 Oversampling by 16; ±10 V range; fIN = 130 Hz   97.5   99 dB 
 Oversampling by 16; ±5 V range; fIN = 130 Hz   95   97 dB 
 No oversampling; ±10 V range  89  90.5 dB 
 No oversampling; ±5 V range 88.5 90  dB 

Signal-to-(Noise + Distortion) (SINAD)2 No oversampling; ±10 V range    89 90.5 dB 
 No oversampling; ±5 V range  88.9   90 dB 

     
      

      

Total Harmonic Distortion (THD)2 −−106 95 dB

      

Peak Harmonic or Spurious Noise (SFDR)2 −109 dB

     

Intermodulation Distortion (IMD)2 fa = 1 kHz, fb = 1.1 kHz 

      

Second-Order Terms −110 dB

      

Third-Order Terms −111 dB

       

Channel-to-Channel Isolation2 fIN on unselected channels up to 160 kHz −105 dB

      

ANALOG INPUT FILTER

       

Full Power Bandwidth −3 dB, ±10 V range 23 kHz

     

−3 dB, ±5 V range 15 kHz

      

−0.1 dB, ±10 V range 10 kHz

     

−0.1 dB, ±5 V range 5 kHz

      

tGROUP DELAY ±10 V range 11 µs

      

±5 V range 15 µs

      

DC ACCURACY

      

Resolution No missing codes 18 Bits

      

±Differential Nonlinearity2 0.75 LSB±0.99 4

      

Integral Nonlinearity2 ±2.5 ±7.5 LSB

      

Total Unadjusted Error (TUE) ±10 V range ±15 LSB

      

±5 V range ±40 LSB

     

Positive Full-Scale Error2, 5 External reference ±15 ±120 LSB

     

Internal reference ±40 LSB

      

Positive Full-Scale Error Drift External reference ±2 ppm/°C

      

Internal reference ±7 ppm/°C

      

Positive Full-Scale Error Matching2 ±10 V range 12 95 LSB

    

±5 V range 30 125 LSB

       

Bipolar Zero Code Error2, 6 ±10 V range ±3.5 ±24 LSB

      

± 5 V range ±3.5 ±48 LSB

      

Bipolar Zero Code Error Drift ±10 V range 10 µV/°C

     

± 5 V range 5 µV/°C

     

Bipolar Zero Code Error Matching2 ±10 V range 3 30 LSB

      

±5 V range 21 65 LSB

     

Negative Full-Scale Error2, 5 External reference ±15 ±128 LSB

     

Internal reference ±40 LSB

      

Negative Full-Scale Error Drift External reference ±4 ppm/°C

      

Internal reference ±8 ppm/°C

      

Negative Full-Scale Error Matching2 ±10 V range 12 95 LSB

      

±5 V range 30 128 LSB
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 Limit at TMIN, TMAX   
Parameter Min Typ Max Unit Description 

t13     Delay from CS until DB[15:0] three-state disabled 

   16 ns VDRIVE above 4.75 V  
   20 ns VDRIVE above 3.3 V 
   25 ns VDRIVE above 2.7 V 
   30 ns VDRIVE above 2.3 V 
t14

3     Data access time after RD falling edge 

   16 ns VDRIVE above 4.75 V  
   21 ns VDRIVE above 3.3 V 
   25 ns VDRIVE above 2.7 V 
   32 ns VDRIVE above 2.3 V 
t15 6   ns Data hold time after RD falling edge  

t16 6   ns CS to DB[15:0] hold time 

t17   22 ns Delay from CS rising edge to DB[15:0] three-state enabled 

SERIAL READ OPERATION      
fSCLK     Frequency of serial read clock 
   23.5 MHz VDRIVE above 4.75 V  
   17 MHz VDRIVE above 3.3 V 
   14.5 MHz VDRIVE above 2.7 V 
   11.5 MHz VDRIVE above 2.3 V 
t18     Delay from CS until DOUTA/DOUTB three-state disabled/delay from CS until 

MSB valid 
   15 ns VDRIVE above 4.75 V 
   20 ns VDRIVE above 3.3 V  
   30  ns VDRIVE = 2.3 V to 2.7 V  
t      Data access time 19 after SCLK rising edge 
   17 ns VDRIVE above 4.75 V  
   23 ns VDRIVE above 3.3 V 
   27 ns VDRIVE above 2.7 V 
   34 ns VDRIVE above 2.3 V 
t20 0.4 tSCLK   ns SCLK low pulse width  
t21     0.4 tSCLK ns SCLK high pulse width  
t22 7    SCLK rising edge to DOUTA/DOUTB valid hold time  
t23   22 ns CS rising edge to DOUTA/DOUTB three-state enabled 

FRSTDATA OPERATION      
t24     Delay from CS falling edge until FRSTDATA three-state disabled 

   15 ns VDRIVE above 4.75 V  
   20 ns VDRIVE above 3.3 V 
   25 ns VDRIVE above 2.7 V 
   30 ns VDRIVE above 2.3 V 
t25    ns Delay from CS falling edge until FRSTDATA high, serial mode 
   15 ns VDRIVE above 4.75 V  
   20 ns VDRIVE above 3.3 V 
   25 ns VDRIVE above 2.7 V 
   30 ns VDRIVE above 2.3 V 
t26     Delay from RD falling edge to FRSTDATA high 

   16 ns VDRIVE above 4.75 V  
   20 ns VDRIVE above 3.3 V 
   25 ns VDRIVE above 2.7 V 
   30 ns VDRIVE above 2.3 V 
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 Limit at TMIN, TMAX   
Parameter Min Typ Max Unit Description 

t27     Delay from RD falling edge to FRSTDATA low 

   19 ns VDRIVE = 3.3 V to 5.25 V 
   24 ns VDRIVE = 2.3 V to 2.7 V 
t28     Delay from 16th SCLK falling edge to FRSTDATA low 
   17 ns VDRIVE = 3.3 V to 5.25 V 
   22 ns VDRIVE = 2.3 V to 2.7 V 
t29    24 ns Delay from CS rising edge until FRSTDATA three-state enabled 

 
    
   
  

 

t
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Figure 2.CONVST x Timing—Reading After a Conversion 
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Figure 3. CONVST x Timing—Reading During a Conversion 
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   RDFigure 4. Parallel Mode Separate CS and  Pulses 

https://www.analog.com/AD7608?doc=AD7608.pdf


Data Sheet  MCA7608
 

   

 

 

DATA:
DB[15:0]

FRSTDATA

CS, RD

V1
[17:2]

V1
[1:0]

V2
[17:2]

V2
[1:0]

V7
[17:2]

V7
[1:0]

V8
[17:2]

V8
[1:0]

t12

t13 t16 t17

 
Figure 5. CS and RD Linked Parallel Mode 
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Figure 6. Serial Read Operation (Channel 1) 
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Pin No.  Type1 Mnemonic Description  
11 DI RESET WAKE-Reset Input. When set to logic high, the rising edge of RESET resets the MCA7608. Once t UP has 

elapsed, the part should receive a RESET pulse after power up. The RESET high pulse should be 
typically 100 ns wide. If a RESET pulse is applied during a conversion, the conversion is aborted. If  
a RESET pulse is applied during a read, the contents of the output registers resets to all zeros. 

12 DI RD/SCLK Parallel Data Read Control Input when Parallel Interface is Selected (RD)/Serial Clock Input when the 
Serial Interface is Selected (SCLK). When both CS and RD are logic low in parallel mode, the output 
bus is enabled.  
In parallel mode, two RD pulses are required to read the full 18 bits of conversion results from each 
channel. The first RD pulse outputs DB[17:2], the second RD pulse outputs DB[1:0]. 
In serial mode, this pin acts as the serial clock input for data transfers. The CS falling edge takes the 
data output lines, DOUTA and DOUTB, out of three-state and clocks out the MSB of the conversion 
result. The rising edge of SCLK clocks all subsequent data bits onto the DOUTA and DOUTB serial data 
outputs. For further information, see the Conversion Control section.  

13 DI CS Chip Select. This active low logic input frames the data transfer. When both CS and RD are logic low 
in parallel mode, the output bus, DB[15:0], is enabled and the conversion result is output on the 
parallel data bus lines. In serial mode, the CS is used to frame the serial read transfer and clock out 
the MSB of the serial output data. 

14 DO BUSY Busy Output. This pin transitions to a logic high after both CONVST A and CONVST B rising edges 
and indicates that the conversion process has started. The BUSY output remains high until the 
conversion process for all channels is complete. The falling edge of BUSY signals that the conversion 
data is being latched into the output data registers and is available to be read after a Time t4. Any 
data read while BUSY is high must be complete before the falling edge of BUSY occurs. Rising edges 
on CONVST A or CONVST B have no effect while the BUSY signal is high. 

15 DO FRSTDATA Digital Output. The FRSTDATA output signal indicates when the first channel, V1, is being read back 
on either the parallel or serial interface. When the CS input is high, the FRSTDATA output pin is in 
three-state. The falling edge of CS takes FRSTDATA out of three-state. In parallel mode, the falling 
edge of RD corresponding to the result of V1 then sets the FRSTDATA pin high indicating that the 
result from V1 is available on the output data bus. The FRSTDATA output returns to a logic low 
following the third falling edge of RD. In serial mode, FRSTDATA goes high on the falling edge of CS 
as this clocks out the MSB of V1 on DOUTA. It returns low on the 18th SCLK falling edge after the CS 
falling edge. See the Conversion Control section for more details.  

22 to 16 DO DB[6:0] Parallel Output Data Bits, DB6 to DB0. When PAR/SER SEL = 0, these pins act as three-state parallel 
digital output pins. When CS and RD are low, these pins are used to output DB8 to DB2 of the 
conversion result during the first RD pulse and output 0 during the second RD pulse. When PAR/SER 
SEL = 1, these pins should be tied to GND. 

23 P VDRIVE Logic Power Supply Input. The voltage (2.3 V to 5.25 V) supplied at this pin determines the 
operating voltage of the interface. This pin is nominally at the same supply as the supply of the host 
interface (that is, DSP and FPGA). 

24 DO DB7/DOUTA Parallel Output Data Bit 7 (DB7)/Serial Interface Data Output Pin (DOUTA). When PAR/SER SEL = 0, this 
pin acts as a three-state parallel digital output pin. When CS and RD are low, this pin is used to 
output DB9 of the conversion result. When PAR/SER SEL = 1, this pin functions as DOUTA and outputs 
serial conversion data. See the Conversion Control section for further details. 

25 DO DB8/DOUTB Parallel Output Data Bit 8 (DB8)/Serial Interface Data Output Pin (DOUTB). When PAR/SER SEL = 0, this 
pin acts as a three-state parallel digital output pin. When CS and RD are low, this pin is used to 
output DB10 of the conversion result. When PAR/SER SEL = 1, this pin functions as DOUTB and 
outputs serial conversion data. See the Conversion Control section for further details. 

31 to 27 DO DB[13:9] Parallel Output Data Bits, DB13 to DB9. When PAR/SER SEL = 0, these pins act as three-state parallel 
digital output pins. When CS and RD are low, these pins are used to output DB15 to DB11 of the 
conversion result during the first RD pulse and output zero during the second RD pulse. When  
PAR/SER SEL = 1, these pins should be tied to GND.  

32 DO/DI DB14 Parallel Output Data Bit 14 (DB14). When PAR/SER SEL = 0, this pin act as three-state parallel digital 
output pin. When CS and RD are low, this pin is used to output DB16 of the conversion result during the 
first RD pulse and DB0 of the same conversion result during the second RD pulse. When PAR/SER 
SEL = 1, this pins should be tied to GND. 

33 DO/DI DB15 Parallel Output Data Bit 15 (DB15). When PAR/SER SEL = 0, this pin acts as three-state parallel digital 
output pin. This pin is used to output DB17 of the conversion result during the first RD pulse and 
DB1 of the same conversion result during the second RD pulse. When PAR/SER SEL = 1, this pins 
should be tied to GND. 
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Pin No.  Type1 Mnemonic Description  
34 DI REF SELECT Internal/External Reference Selection Input. Logic input. If this pin is set to logic high then the 

internal reference is selected and is enabled, if this pin is set to logic low then the internal reference 
is disabled and an external reference voltage must be applied to the REFIN/REFOUT pin. 

36, 39 AO REGCAP Decoupling Capacitor Pins for Voltage Output from Internal Regulator. These output pins should be 
decoupled separately to AGND using a 1 μF capacitor. The voltage on these output pins is in the 
range of 2.5 V to 2.7 V.  

42  REFIN/ AIO
REFOUT 

Reference Input/Reference Output. The on-chip reference of 2.5 V is available on this pin for external 
use if the REF SELECT pin is set to a logic high. Alternatively, the internal reference can be disabled 
by setting the REF SELECT pin to a logic low and an external reference of 2.5 V can be applied to this 
input. See the Internal/External Reference section. Decoupling is required on this pin for both the 
internal or external reference options. A 10 µF capacitor should be applied from this pin to ground 
close to the REFGND pins. 

43, 46  P REFGND Reference Ground Pins. These pins should be connected to AGND. 
44, 45  REFCAPA, AO

REFCAPB 
Reference Buffer Output Force/Sense Pins. These pins must be connected together and decoupled 
to AGND using a low ESR 10 μF ceramic capacitor. 

49, 51, 53, 
55, 57, 59, 
61, 63 

AI  Analog Inputs. These pins are single-ended analog inputs. The analog input range of these channels V1P to V8P
is determined by the RANGE pin. 

50, 52, 54, 
56, 58, 60, 
62, 64  

AI/ 
GND 

V1GND to 
V8GND 

Analog Input Ground Pins. These pins correspond to the V1 to V8 analog input pins. Connect all 
analog input AGND pins to the AGND plane of a system. 

 
1        

 

 

Refers to classification of pin type; P denotes power, AI denotes analog input, REF denotes reference, DI denotes digital input, DO denotes digital output.
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Figure 13. Typical Differential  Input Connection Diagram
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Figure 14. Differential  Signal  Input Waveform Diagram



Data Sheet  MCA7608
 

   

 
 

 
  

     

 
 

 

 
  

 
 

 

  

 
 

 

 
   

    

 
 

 

 
 

  
 

 

 
 

 

 

       

            
   

         
           
    

         

     

        
          

        
         
            

              

          
          

        
          

         
            
         

            
         

           
         

         

 
    

        
      

      
      

         
       

         
         
           

           
          

           
          

           
           

       

 

 

 

 

 

 

in a 60 Hz system, it allows for up to 10° of phase compensation.

 

 

 

 

 

CONVERSION CONTROL
Simultaneous Sampling on All Analog Input Channels
The MCA7608 allows simultaneous sampling of all analog input 

channels. All channels are sampled simultaneously when both 

CONVST x pins (CONVST A, CONVST B) are tied together.
A single CONVST x signal is used to control both CONVST x 
inputs. The rising edge of this common CONVST x signal 
initiates simultaneous sampling on all analog input channels.
The MCA7608 contains an on-chip oscillator that is used to 
perform the conversions. The conversion time for all ADC 
channels is tCONV. The BUSY signal indicates to the user when 
conversions are in progress,so when the rising edge of 
CONVST x is applied,BUSY goes logic high and transitions 
low at the end of the entire conversion process.The falling 
edge of the BUSY signal is used to place all eighe track-and -
hold amplifiers back into track mode.The falling edge of 
BUSY also indicates that new data can now be read from the 
parallel bus(DB[15:0]),or the DOUTA and DOUTB serial data 

This is accomplished by pulsing the two CONVST x pins 
independtly and is possible only if oversampling is not in use.
CONVST A is used to initiate simultaneous sampling of the 
first set of channels (V1 to V4) and CONVST B is used to 
initiate simultaneous sampling on the second set of analog 
input channels(V5 to V8), as illustrated in Figure 15. On the 
rising edge of CONVST A, the track-and-hold amplifiers for 
the first set of channels are placed into hold mode. On the 
rising edge of CONVST B,the track-and-hold amplifiers for 
the second set of channels are placed into hold mode. The con-
version process begins once both rising edges of CONVST x 
have occurred; therefore BUSY goes high on the rising edge of 
the later CONVST x signal.In Table 2,Time t5 ndicates the 
maximum allowable time between CONVST x sampling 
points.There is no change to the data read process when using 
two separate CONVST x signals.Connect all unused analog 
input channels are still included in the data read because all 
channels are always converted.

lines or parallel data bus(DB[7:0]).

  

 

 

 

    

 
    

 

 
   

 
  

 

           

 
        

        
        

 

imultaneously Sampling Two Sets of Channels
The MCA7608 also allows the analog input channels to be 
sampled simultaneously in two sets. This can be used in power
-line protection and measurement systems to compensate for 
phase differences introduced by PT and CT transformers. In a 
50

Figure 15. Simultaneous Sampling on Channel Sets Using Independent CONVST A/CONVST B Signals—Parallel Mode

Hz system, this allows for up to 9° of phase compensation; and
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