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latching relay:

Omron G6JU-2FL-Y-DC4.5

Panasonic AGN210S4H

AD8642 or LTC6241HV

Thermistor drive is voltage from a resistor.  There is less V/degC variation this way

than if drive is constant current or constant voltage.  Choose a resistor value near the

thermistor resistance at midrange temp (12K for 10C-75C).  Split the resistance so that

noise pickup matches for common mode rejection.

Polypropylene capacitors are 

scarce in SMT.  Use thru-hole.

3300pF PP 1%

Panasonic: ECQ-P1H332FZW

Vishay: KP1830-233-011

C21 C38 capacitors for

measurement should be 

polypropylene for minimum 

dielectric absorption.

                                                         volts applied   integrator      time to
                                            cell constant      to cell    capacitor   accumulate
                                                      0.3           1V       2200pF           2V
                    conductivity  resistivity  resistance      current   charge rate    acc time
tolerance ±0.005uS    0.005uS/cm    200Mohmcm      60Mohm   16.66667nA   7.576V/sec      264msec
min conductivity       0.01uS/cm    100Mohmcm      30Mohm   33.33333nA   15.15V/sec      132msec
perfect water        0.0549uS/cm   18.2Mohmcm    5.46Mohm   183.1502nA   83.25V/sec    24.02msec
performance spec max      5uS/cm    0.2Mohmcm      60Kohm   16.66667uA   7.576V/msec     264usec
raw water thresh max     35uS/cm  28.57Kohmcm  8.5714Kohm   116.6667uA   53.03V/msec   37.71usec
raw water target max    150uS/cm   6.67Kohmcm       2Kohm        500uA   227.3V/msec     8.8usec

Two diff amps: (SIGPOS-SIGNEG) - (DRVPOS-DRVNEG)

AD8221 diff amp

Gain = 1+(49.4K/Rg) = 1

Sample time > 13RC  --  to fully charge with a single sample

Sample time < 0.1RC  --  to accumulate average of many samples

Conversion time 150ms.  With 0.1nA leakage on 0.1uF, droop is 1mV/sec.

LTC2484 A/D has easier drive requirements than LTC2400.

RC filter ok on input.  

Input common mode range includes both rails.

C21 C38 capacitors for

measurement values should

closely match for common

mode rejection.

Place U31 near C21 C38

to measure temperature

A/D for

Thermistor

A/D for

long accum

A/D for

volts applied

A/D for

short accum

A/D for

cap temp

1 6

2

5

1

1920

J3

J2

1

1

6

J1

J4

Latch is

toward

edge of

board.

Latch is

toward

edge of

board.
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squarewave 

from UV lamp

VCO output

64X UVCK

PLL feedback 

UVCO div-by-64

TDI
TMS

TCK
GND
VCC

TDO

internal ref 1.22V from GND

Vout = 1.22V x (1+RFB/RG)

31.6K/10K for 5.0752V
(RG)

(RFB)

(RFB)

(RG)

A/D timing

BitsyX controls the CPLD function by writing a code word to its
SPI port.  These functions are TOC timing sequences for each range,
or let BitsyX do A/D timing (such as during initialization).

LTC2484 conversion operation begins at the rising edge of CS or
32nd falling edge of SCK, whichever happens is first.  To prevent
early start of conversion, the CPLD holds SCK Hi to the LTC2484
until the end of a TOC sequence.
At the end of a TOC sequence, conversion is started by SCK Lo.
Conversion takes about 150mS.

Because the CPLD must hold CS Lo to all LTC2484s while waiting for
the end of a TOC sequence, each SDO needs a buffer that is enabled
by CS from BitsyX to prevent contention.  This can be done in the
CPLD with a logical mux to a single tristate output for MISO to the
BitsyX.  The logical mux passes the SPI clock only to the selected
LTC2484.

From BitsyX:
SCK is normally Lo.  CS is normally Hi.
On interrupt
  Assert one CS Lo to select a LTC2484.
  Pulse SCK 32 times, read SDO on positive edges of SCK.
  De-assert CS.
  Repeat for each LTC2484.

From LTC2484s:
SDO output is enabled when CS is asserted Lo.
SDO data is valid 15-200nS after the falling edge of SCK.
SDO is initially bit31, bit30 after first falling edge of SCK, etc.
Ignore bit31 and bit30.
Bit29 is sign/overflow.  Overflow is indicated by Bit29=Bit28.
Bit28-0 is A/D conversion value, two's complement signed integer.
Bit4-0 is 'noise bits' below the last significant bit.

From CPLD:
State_1 -- Wait for CS assert -- (CONVSTART=1 CONVDONE=1)
  Assert EOC_INT while CONVSTART and CONVDONE flags are set.
  CS and SCK pass thru to LTC2484s.
  If in direct control mode then
    BitsyX does at least one read from each LTC2484.
    LTC2484 begins conversion at the end of read.
    When direct control mode ends,
      clear CONVDONE flag -- go to State_4.
  If not in direct control mode then
    When BitsyX asserts CS Lo to any LTC2484,
      clear CONVSTART flag -- go to State_2.
State_2 -- Count SCK pulses -- (CONVSTART=0 CONVDONE=1)
  For each LTC2484:
    Bitsyx selects one LTC2484 by holding that CS Lo to CPLD.
    CPLD counts rising edges of SCK.
    CS and SCK pass thru to LTC2484 until . . .
    On 31st rising edge of SCK, CPLD asserts WAIT flag.
    If WAIT, CPLD holds CS Lo and SCK Hi to LTC2484.
    BitsyX reads last bit, then SCK Lo, then CS Hi to CPLD.
  When all LTC2484 WAIT flags are asserted
    and all CS from BitsyX are Hi,
    clear CONVDONE flag -- go to State_3.
State_3 -- Wait for conversion trigger -- (CONVSTART=0 CONVDONE=0)
  BitsyX continues to hold CS Hi and SCK Lo to CPLD.
  On next TOC conversion trigger,
    assert CONVSTART flag -- go to State_4.
State_4 -- Conversion -- (CONVSTART=1 CONVDONE=0)
  BitsyX continues to hold CS Hi and SCK Lo to CPLD.
  Clear all WAIT flags.
  CPLD asserts SCK Lo to all LTC2484s.  Conversion begins.
  CPLD continues to hold CS Lo to all LTC2484s to enable SDOs.
  Each LTC2484 asserts its SDO Lo to CPLD when conversion is done.
  When all LTC2484s are done,
    assert CONVDONE flag -- go to State_1.

internal ref 1.242V from Vout

Vout = 1.242V x (1+RG/RFB)

16.9K/10K for 3.341V
(RG)

(RFB)

(RG)

(RFB)

internal ref 1.242V from Vout

Vout = 1.242V x (1+RG/RFB)

4.53K/10K for 1.804V

convstart

convdone

trigger

to A/D

|

assert

interrupt

|

begin int

service

|

end int

service

|

ZERO (happens each half-cycle)

LONGSHORT & POLARITY (happens each 2 cycles)

SYNC64 & EVENODD & LONGSHORT & POLARITY

TOOLATE  (happens when CPU misses an output from A/D)

TP5 Scope Trigger

   (cycle DRVOFF

     to select)

CPLD 41 -- UVCLKIN

CPLD 42 -- UVCLKM

Test points -- three types of test points, identified by the value field

TP (test point) -- 0.040" plated hole with silkscreen and clearance for Components Corp TP105-01-02 

TPD (test pad) -- probe contact point, 0.038" square metal pad with 0.052" square silkscreen 

TPH (test probe hole) -- same as above with 0.025" hole in the middle of the square pad
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