Hot-swap controller handles dual polarity
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Q

OME APPLICATIONS REQUIRE a hot- 5i43360Y
stap controller, a circuit-breaker By BVour
function, or both for dual-polarity, AR *+—O

de-input power-supply rails. In some / c J_ c,
hot-swap cases, the requiremnent is based 100 pF ICsum
only on inrush-current considerations. "__l_ M =
Control of the inrush current is neces- =
sary to eliminate connector stress and ey - 1.
glitching of the power-supply rails. Oth- aQ TPS2331ID S 16k
er applications may have issues when one ZN3906 —; GATE  DISCH ﬁ—
of the supplies fails for some reason, A ={oeN ENRBLE R
good example is a bias supply for a galli- ERYETT IlMER P::TJ?_: 11
um-arsenide FET amplifier. If you re- sheo . seTf2o
move the negative gate bias, then you 1 1Y AGNE |
must also remove the positive drain sup- Vi 0—T—7 lsense INE
ply; otherwise, the device may destroy it- —l
self because of the resulting high ;-
drain current. You can meet both | T'8WFe 1 ¢
these requirements by using a single- Ry 3
channel, hot-swap controller. Mg 3 K LA

The circuit in Figure 1 uses a TPS2331, hd 5 s 0O
IC,, in a floating arrangement. The cir- 3 c, l ~Saur
cuit references the IC’s ground to the 49350V Cauvx I
negative input voltage. If the voltage on -
the positive rail is too low or the voltage | This circuit is a dual-polarity voltage sequencer for low-voltage applications.



on the negative rail is too high, the cir-
cuit cannot attain the 1.225V threshold
atthe Vg, pin,and the IC turns off. The
V s PN INCOTPOTALES approximately 30
mV of hysteresis to ensure a clean turn-
on with no chatter.

When both supplies are beyond their
respective thresholds, IC, turns on, pro-
viding a controlled-slew-rate ramp-up
of the two FETs. Note that the circuit
uses only n-channel FETs, which have
lower on-resistance for a given size and
cost than p-channel devices. To turn on
Q,, on the TPS$2331 has a built-in
charge pump that generates a voltage
above the positive rail, thus enhancing
the FET. As the gate voltage builds, Q,

acts as a linear level translator, so {7
that Q g also ramps on. The turn- ...

on speed is a function of the TP52331%s
14-pA output current and the value of
C,. The design uses the FETs based on
the maximum resistance allowed in the
dc path and the FETY’ power-dissipation
figures. You can use virtually any size
FET, depending on the current you want
to control. Take care that the total volt-
age span across the TPS2331 does not
exceed the maximum rating of 15V. If
IC, does not float between the input
rails, the negative input may be larger.
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NOFE: SELECT R, AND R, TO SET THRESHOLD.
This variation on Figure 1's circuit can handle higher voltages.

Figure 2 shows such an application, in  handle the higher voltage. This circuit
which 5V and — 12V are the input sup- also allows you to use a positive input
plies. The main requirement is that the  voltage as high as IC's maximum rat-
level-shifting transistor, Q,, be able to  ingof 15V.00




