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HOT SWAP TECHNI CAL | SSUES

Hot insertion data has been taken on an LVD backpl ane.
A variety of hot swap events with acconpanyi ng photos is
present ed.

When inserting differential drives into an active bus, it
IS necessary to treat the +, - signals as totally

i ndependent. Wen doing a nmechanical insertion of a SCS
device, the tinme skew between top and bottom rows of
contacts mating can exceed a mllisecond. W cannot expect
the + pins and - pins to mate within the sane synchronous
cycl e.



SEQUENCES FOR PI N MATI NG
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Bus Term nati on

There are 4 possible mating events:
1 Mating to nore positive line, wwth nore negative |ine
connect ed.

2 Mating to nore positive line, with nore negative |ine
fl oati ng.

3 Mating to nore negative line, with nore positive |line
connect ed.

4 Mating to nore negative line, with nore positive line
fl oati ng.

In cases 1 and 2, areally large transient can cause a
reversal of the |logical state of the bus.

In all 4 cases, a hot swap event can cause a timng shift
of transitions on the bus.

TIM NG OF PIN MATI NG



There are 3 different timngs for the nmating events:
1 Bus is idle (all drivers high inpedance); only 100-
125nv of passive negation voltage across bus.

2 Bus is active and stable with full driven |evel for
ei ther assertion or negation, about 350-450nv difference
acr oss bus.

3 Bus is transitioning. The hot swap transient gets
superinposed with a normal bus signal transition. The
resulting transition can result in an edge either sooner
than, or later than, the original pulse.

Severe glitch, not near valid bus transitions:

\ /
\ / | arge Hot insertion transient
\ /
\
\/

| | internal signal (bus floating)

| | i nternal signal (bus driven)
(note: NOT seen in |ab data)

Less Severe glitch:

\ /
\ Hot insertion transient
\/
\
\ normal bus transition
\
\
\
\ / \
\ \ bus transition with FAVORABLE
\/ \ timng of transient --> no tinmng

change

\

i nternal signal
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A plus pin glitch during bus free, which reinforces the

negation state already present on the bus.

No harmis done.
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A bus free glitch on the mnus pin which causes a very
short assertion on the bus. Because of the bus free state,
no harmis done.
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A harmess glitch during a data transfer. The event is
conpleted prior to the next transition.
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Anot her data transfer glitch. This event had a |arger
i npedance on the mating contacts.
the inserted device results in a much | ower anplitude

glitch.
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A hot insertion event observed at the insertion connector.
The spi ke is much narrower and higher in anplitude than

t hose ot her photos taken at the nearest |oad (potenti al
victinm.



EARLY SHI FT CASE:

Hot

nor nal

insertion transient

bus transition

\ bus transition with WORST CASE
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LATE SH FT CASE:

\ Hot insertion transient

/ normal bus transition

| bus transition with
/ WORST CASE tim ng of
/ transi ent causi ng del ayed
bus transition

---> pulse shifted late
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STATI C CAPACI TI VE M SVATCH

When one of the pair of differential signals has mated, but
the other hasn't, there is a capacitance inbal ance on the
bus. This situation can easily exist for tens of

m croseconds, which amounts to thousands of bus data
cycles. Distortion of the differential signals occurs at
such a capacitance i nbal ance.

NEG
I I I I I I
I I I I +e- - + I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
----- T T T T (0 S
I I I I I I I I
I I I I I I I I
| --- | --- | --- | ---
| --- | --- | --- | ---
I I I I I I I I
| 4 | | 5 | | 6 | | 7 |
e oo - e Fome e e oo e oo - - GND

This sketch shows a bus with a partly mated drive at
connector 6. The ground and + pin are connected, but the -
pinis still open. The net effect is that there is an
excess capacitance on the + pin.

- line \ /
\
\/ At connector 4
/\
[\
__________ / \
+ line
- line \ [--->
\ [--->
at connector 7 \ / The + line transition is del ayed
\/ relative to the — line.
/\

+ |ine
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Backpl ane with bal anced | oads. Signals being observed are
the ACK | ines on a backpl ane separated fromthe host by a 2
meter ribbon cable.
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Sane configuration, except |oad added to one side of the
bus to unbal ance the capacitance. Load consisted of a pair
of 11pF scope probes.
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Note the inpact of the added |oad on the top trace, which
goes high — low — high. The falling edge is del ayed
resulting in a higher differential crossover voltage. The
rising edge is also delayed resulting in a | ower
differential crossover voltage.
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SUMVARY

Hot insertion events DO NOT cause problenms during bus
free tines.

Hot insertion events DO NOT cause reversals of bus
polarity during data transfers.

ditches, which are superinposed on either asserting or
negating transitions, have the potential to shift the
transition in time. This would cut into the set up and
hol d tinme margins.

Because of the huge tine delay between the mating of the
contacts for a differential signal pair, the bus may have
to operate for an extended tine with a |load half
connected. The inbal ance causes a signal distortion which
can affect setup and hold tinme margins.

No problens with Hot Swap Case 4 were found during this
testing. However, please note that the Quantum drives
used for this testing neasured well under the all owed
20pF capacitance limt.



CONCLUSI ONS:

Case-4 Hot Swap has been denonstrated to work
satisfactorily.

Testing has not been exhaustive, and has used a single
vendor’s backpl ane and only disk drives from Quantum
Cor p.
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