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ESD diodes must have a very low leakage current.
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Op-amp substitutes should ideally:

— Be unity—gain stable.

— Have maximum of 150mV output swing from rails at 2k and 105°C.
— Not exhibit phase inversion if inputs are overdriven.

— Allow for 2mA overdriven or underdriven current in to each input.
— Not have high offset voltage at high common mode voltages.

Good substitutes:
— OPAx320
— OPAx325
— OPAx328
— OPAx387
— DOPAx388

Possible substitutes without enough details:
— TLVx387

— AD8605

— OPA323

— OPA322 (No explicit 2k swing spec)

 KCL of input network ignoring ESD diode leakage and

: overdriven/underdriven op—amps.

“ Nodes labelled in text boxes with the same styling as this one. T is
: the thermistar resistance and F is the PTC fuse resistance. 1

import sympy as sym
A B. X, Y, T, F, V= symsymbols("A B X Y T F V")

sym.Eq((A—B)/T + (A—X)/2000 + (A-V)/2000, 0)
sym.Eq((B—A)/T + (B—F)/F + (B-Y)/2000, 0)

sym.Eq{(X—V)/39000 + X/39000 + (X-A)/2000, O
sym.Eq((Y-V)/39000 + Y/39000 + (Y—B)/2000, 0

< © print(sym.solve((eql. eq2. g3, eqt). (A, B, T, F))
GND ]

Result:
CA = =2*V/39 + 43*X/39
‘B = -2*V/39 + 43*Y/39

T = 86000*(X — Y)/(43*V — 47*X)

F = 2000%(—2*V + 43*Y)/(45*V — 47*X — 4*Y + 78000)

Note that F is only accurate when only a single thermistor is
: connected. The above can be easily modified to support finding F
i when all 4 thermistors are connected if required.
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ESD diodes must have a very low leakage current.
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Op-amp substitutes should ideally:

— Be unity—gain stable.

— Have maximum of 150mV output swing from rails at 2k and 105°C.
— Not exhibit phase inversion if inputs are overdriven.

— Allow for 2mA overdriven or underdriven current in to each input.
— Not have high offset voltage at high common mode voltages.

Good substitutes:
— OPAx320
— OPAx325
— OPAx328
— OPAx387
— DOPAx388

Possible substitutes without enough details:
— TLVx387

— AD8605

— OPA323

— OPA322 (No explicit 2k swing spec)

 KCL of input network ignoring ESD diode leakage and

: overdriven/underdriven op—amps.

“ Nodes labelled in text boxes with the same styling as this one. T is
: the thermistar resistance and F is the PTC fuse resistance. 1

import sympy as sym
A B. X, Y, T, F, V= symsymbols("A B X Y T F V")

sym.Eq((A—B)/T + (A—X)/2000 + (A-V)/2000, 0)
sym.Eq((B—A)/T + (B—F)/F + (B-Y)/2000, 0)

sym.Eq{(X—V)/39000 + X/39000 + (X-A)/2000, O
sym.Eq((Y-V)/39000 + Y/39000 + (Y—B)/2000, 0

< © print(sym.solve((eql. eq2. g3, eqt). (A, B, T, F))
GND ]

Result:
CA = =2*V/39 + 43*X/39
‘B = -2*V/39 + 43*Y/39

T = 86000*(X — Y)/(43*V — 47*X)

F = 2000%(—2*V + 43*Y)/(45*V — 47*X — 4*Y + 78000)

Note that F is only accurate when only a single thermistor is
: connected. The above can be easily modified to support finding F
i when all 4 thermistors are connected if required.
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ESD diodes must have a very low leakage current.
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Op-amp substitutes should ideally:

— Be unity—gain stable.

— Have maximum of 150mV output swing from rails at 2k and 105°C.
— Not exhibit phase inversion if inputs are overdriven.

— Allow for 2mA overdriven or underdriven current in to each input.
— Not have high offset voltage at high common mode voltages.

Good substitutes:
— OPAx320
— OPAx325
— OPAx328
— OPAx387
— DOPAx388

Possible substitutes without enough details:
— TLVx387

— AD8605

— OPA323

— OPA322 (No explicit 2k swing spec)

 KCL of input network ignoring ESD diode leakage and

: overdriven/underdriven op—amps.

“ Nodes labelled in text boxes with the same styling as this one. T is
: the thermistar resistance and F is the PTC fuse resistance. 1

import sympy as sym
A B. X, Y, T, F, V= symsymbols("A B X Y T F V")

sym.Eq((A—B)/T + (A—X)/2000 + (A-V)/2000, 0)
sym.Eq((B—A)/T + (B—F)/F + (B-Y)/2000, 0)

sym.Eq{(X—V)/39000 + X/39000 + (X-A)/2000, O
sym.Eq((Y-V)/39000 + Y/39000 + (Y—B)/2000, 0

< © print(sym.solve((eql. eq2. g3, eqt). (A, B, T, F))
GND ]

Result:
CA = =2*V/39 + 43*X/39
‘B = -2*V/39 + 43*Y/39

T = 86000*(X — Y)/(43*V — 47*X)

F = 2000%(—2*V + 43*Y)/(45*V — 47*X — 4*Y + 78000)

Note that F is only accurate when only a single thermistor is
: connected. The above can be easily modified to support finding F
i when all 4 thermistors are connected if required.
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ESD diodes must have a very low leakage current.
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Op-amp substitutes should ideally:

— Be unity—gain stable.

— Have maximum of 150mV output swing from rails at 2k and 105°C.
— Not exhibit phase inversion if inputs are overdriven.

— Allow for 2mA overdriven or underdriven current in to each input.
— Not have high offset voltage at high common mode voltages.

Good substitutes:
— OPAx320
— OPAx325
— OPAx328
— OPAx387
— DOPAx388

Possible substitutes without enough details:
— TLVx387

— AD8605

— OPA323

— OPA322 (No explicit 2k swing spec)

 KCL of input network ignoring ESD diode leakage and

: overdriven/underdriven op—amps.

“ Nodes labelled in text boxes with the same styling as this one. T is
: the thermistar resistance and F is the PTC fuse resistance. 1

import sympy as sym
A B. X, Y, T, F, V= symsymbols("A B X Y T F V")

sym.Eq((A—B)/T + (A—X)/2000 + (A-V)/2000, 0)
sym.Eq((B—A)/T + (B—F)/F + (B-Y)/2000, 0)

sym.Eq{(X—V)/39000 + X/39000 + (X-A)/2000, O
sym.Eq((Y-V)/39000 + Y/39000 + (Y—B)/2000, 0

< © print(sym.solve((eql. eq2. g3, eqt). (A, B, T, F))
GND ]

Result:
CA = =2*V/39 + 43*X/39
‘B = -2*V/39 + 43*Y/39

T = 86000*(X — Y)/(43*V — 47*X)

F = 2000%(—2*V + 43*Y)/(45*V — 47*X — 4*Y + 78000)

Note that F is only accurate when only a single thermistor is
: connected. The above can be easily modified to support finding F
i when all 4 thermistors are connected if required.
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