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Maximum load on Vbat= 10A
Vshunt_recommended= (10A)(RS)(1000uA/V)(RL) = 50 - 100mV
[bookmark: _GoBack]Thus for 10A and Vshunt = 100 mV, Rshunt = 10 mOhms

optimal shunt voltage is 50mV- 100mV so for a max voltage of 10A, Rshunt = 
RL<100kOhm
.
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Figure 9 illustrates the basic circuit diagram for both the INA139 and INA169. Load current Ig is drawn from
supply Vg through shunt resistor Rg. The voltage drop in shunt resistor Vg is forced across Rg by the internal
operational amplifier, causing current to flow into the collector of Q1. The external resistor R| converts the output
current to a voltage, Vour, at the OUT pin.

The transfer function for the INA139 is given by Equation 3:
1o =9m (Vin —Vin-)

where
+ gm= 1000 pANV 3)

In the circuit of Figure 9, the input voltage (Vi — Vin_) is equal to Is x Rg and the output voltage(Voyr) is equal
to lp x R.. The transconductance (gy,) of the INA139 is 1000 pA/V. The complete transfer function for the current
measurement amplifier in this application is given by Equation 4:

Vour = (Is)(Rs)(1000 pA/V)(R, ) @
The maximum differential input voltage for accurate measurements is 0.5 V, which produces a 500-pA output
current. A differential input voltage of up to 2 V will not cause damage. Differential measurements (pins 3 and 4)
must be unipolar with a more-positive voltage applied to pin 3. If a more-negative voltage is applied to pin 3, the
output current, lo, is zero, but it will not cause damage.




