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Question: 
What are the specifications for the EPIC-2 (Gecko) analog input? 
  
Introduction: 
The Analog Input function on the EPIC-2 (Gecko) is implemented using a National ADC78H90 
chip (U24). The ADC78H90 is a low-power, eight-channel CMOS 12-bit analog-to-digital (A/D) 
converter with a conversion throughput of 500 kSPS. The converter is based on a successive 
approximation register architecture with an internal track and hold circuit. It can be configured to 
accept up to eight input signals at inputs AIN1 through AIN8. 
  
Analog Input Specifications At-A-Glance: 
  

Parameter Conditions Typical 
Minimum Input Voltage   -0.3V 
Maximum Input Voltage   +4.395V 
Maximum DC Leakage Current   ±1 µA 
Input Capacitance Track Mode 33 pF 
Input Capacitance Hold Mode 3 pF 

  
Analog Input Voltage Range: 
The A/D input voltage has a range of 0 to +4.095V with 4096 steps of 0.001V each. The circuit 
input impedance is 33 pF, so a low impedance source is strongly recommended. The absolute 
maximum input voltage is 4.395V (4.095V + 0.3V) and minimum input voltage -0.3V. 
  

CAUTION: Application of voltages outside of this range will cause permanent damage to 
the chip. 

  
A pair of diodes internal to the A/D converter provide electrostatic discharge (ESD) protection 
for the analog inputs. At no time should an analog input be allowed to go higher than +4.395 
volts or lower than -0.300 volts, as the ESD diodes will begin conducting, which in turn could 
result in erratic operation and possible permanent damage to the A/D converter. Both the 
maximum conversion speed and the maximum voltage range of the National ADC78H90 A/D 
chip are not realized in the EPIC-2 implementation. Analog inputs exceeding the specifications 
shown above will invalidate the warranty for the EPIC-2, even though the National ADC78H90 
A/D chip specifications define a maximum input voltage of +5.25 volts. 
  
Sampling Characteristics: 
The A/D chip is clocked at 6.0 MHz, using an in-house Programmable Logic Device (PLD). The 
interface for the A/D chip is serial, but application software interacts with the A/D chip by reading 
and writing to standard 8-bit I/O ports implemented in the PLD. The PLD automatically serializes 
the control, status, and data information while preventing the user from having to directly 
encode/decode the serial data. A state machine in the PLD controls this activity. 
  
Total throughput has been empirically measured at 75,000 samples per second. The A/D 
conversion time is 13 clock cycles (2.1667 microseconds). A/D conversion time is the time 
required, after the input voltage is acquired, for the AD converter to convert the input voltage to 
a digital word. The A/D converter channel-switch settling time is 3 clock cycles (0.5 
microseconds); however, the PLD interleaves channel selection and conversion cycles. 
  
Overhead in the PLD and the serial communication reduces throughput to 75 ksps which 
equates to a total cycle time of 13.333 microseconds per conversion. Two serial frames are 
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transferred between the A/D chip and the PLD for each conversion cycle. During the first frame 
(6.667 microseconds) channel selection and settling takes place. During the second frame 
(6.667 microseconds) the analog-to-digital conversion is performed. Given this, the maximum 
conversion speed of the National ADC78H90 A/D chip is not realized in the EPIC-2 
implementation. 
  
Analog Input Data Coding: 
The full analog input range is divided into 4096 steps. The output code (0000h) is associated 
with an analog input voltage of 0 Volts (ground). All codes are considered positive. 
  
The following formulas are used for calculating analog and digital values. 

  
Digital = Analog / Step 
Analog = Step x Digital 

  
Where: Analog = Applied Voltage 
  Digital = A/D Conversion Data 
  Step = 0.001V 

  
Analog Input Code Example: 
The following code example illustrates the procedure for reading an analog voltage from 
channel 0: 
  

MOV     AL,00     ;Set channel 0 
MOV     DX,1D8 
OUT     DX,AL     ;Select channel 0 and begin conversion 
  
LOOP:             ;Wait until conversion is complete 
MOV     DX,1D3 
IN      AL,DX     ;Read Done bit 
CMP     AL,00     ;Check if set 
JZ      LOOP 
  
MOV     DX,1D9    ;Read two 8-bit values 
IN      AL,DX 
MOV     AH,AL 
MOV     DX,1D8 
IN      AL,DX 

  
Related Links: 
National ADC78H90 A/D Converter Datasheet. 
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http://www.versalogic.com/support/downloads/pdf/adc78h90.pdf

