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Life-Test Requirements

To measure ‘contact resistance’ on a CLOSED
contact.

To confirm that at least 90/95% of the contact
lC())gg I\\I/oltage exists whilst the relay contact is

To perform measurements on a large number of
contacts simultaneously at close to full relay
device operating speeds.

To isolate failure information and provide insight
]icn’_clo the possible cause and progression of
ailures.



Measuring Contact Resistance

CR measurements normally achieved using an
analogue to digital converter (ADC)




Traditional Contact Resistance
Measurement

Single Sample ADC Measurements

]
Release =~ +  Operate




Bringing DSO techniques to life-testing

Putting a digital storage oscilloscope
behind each contact.
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Reflex 50 Design Aims

To provide the user with greater insight
iInto contact activity.

To provide complete flexibility in setting
up a CR measurement.

To push device switching speeds in excess
of 1 KHz over a variety of loads.
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Complete flexibility in setting up a CR
measurement
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How we push up device switching speeds.

Transfer time critical functions from
software into hardware.

Provide hardware with the computational
power of a dedicated processor.

Prevent data collation from interrupting
time critical measurement procedures



Measurement architecture behind
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Traditional results show only CR

CCR Normally Closed Contacts
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failures

Life-Test Results

With DSO we can separate timing and CR

o
Fr=a=-t==F=q==t-=p=a-=g==p=q==f==j==q==p====q==f====q=-=pd=-=-9- 3% =
[ T Y T (N N Y (Y Y NN TN (N NN SO (NN TN (RN N N S I ™
[ T T T T TN NN TR (Y NN SN SR (RN SN SN RN SN SRR N T S I
[ T Y T (N N TN (RN NN SN SN (NN NN TN SN TN SN B IO N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U 1 1 1
[ T Y T (N N TN (RN NN SN SN (NN NN TN SN TN SN B IO N
[ T Y T (N N TN (RN NN SN SN (NN NN TN SN TN SN B IO N
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U 1 1 1 —U
i I St e Sl Sl it il St mltiey Sl i Tty el mlie bl Al e il Rl e by [ Bl i A
[ T Y T (N N TN (RN NN TN SN (RN NN SN NN TN SN B IO I ™
[ T T T T T TN TR (RN NN SN SR (RN SN SN NN SN SN N T S I
[ T Y T (N N TN (RN NN SN SN (NN NN TN SN TN SN B IO N
[ T Y T (N N TN (RN NN SN SN (NN NN TN SN TN SN B IO N
[ T T T T TN NN T (Y NN SN SN (RN SN SN NN SRR SN N T A I
L TR T T T T T T T T T T
1 1 1 1 1 1 1 _>_ | 1 1 1 1 1 1 1 1 1 1 1 1 D
I R R T R BN | | | i
[ B B ..m m o 1 1 1 1 ]
[ T T S B 1 1 1 1
oo 8@ ] 1 1 1 1
[ = 1 1 1 1
TR 1 1 1 [ i
T T i 2o 1 1 1 1 o
I [ [ = [N [ ! ! ! i
3.5
T R =N R o 1 1 1 [ N m
o 9 [<l 1 1 1 [ . 5
1 1 1 1 _m e.T 1 1 | 1 1 1 1 1
[ B B 1 1 1 1 '
[ B B PMW [N R 1 1 I B
[ T T T TR T AV I I N
[ R T B T | T T L——
T RS 1 I |m
I N T R B AR B [ [ B
| S T T T S BN [ T B [ [N DT ™
1 1 1 1 1 1 1 1 1 1 1 1 1 1 U 1 1 1
[ > [ Y R R I T T [ [T TR N
[ T T T R BN [ T B [ IO TN N
[ T T T S T [ T T o I TR N
[ T T T S BN [ T B [ IO TN N
ST 'R T P S RN PR SN [ R R [T TR E |m
T R Y B T T R T TR N -
[ T R T I N I N ' - T B
1 1 I 1 1 1 1 1 1 1 1 e go 1 1 1 1 1 U 1 1 1
o b a0 0 3I&ET o o
o b e vmE G o a0 o
[ T T T T N I T T T g [ T T T T TR I N
[ T T T R T [ R T B 7 W [ D T B T IR I [
Rl LG EEE R EEEEEE TN (PN R PR TR EEEETEE EETEREE PR S )
[ T T T T T N T T T o [« T T —
[ T e N Y N () Q '+ 1 0 o0 a0 oo
1 1 I 1 1 1 1 1 1 1 1 .r." e 1 1 1 1 1 U 1 1 1
[ T T T I N I R T e m [ D T B T IR I
[N T T T I T B T T - [ D T B T IR I
S
1 1 I 1 1 1 1 1 1 1 1 a u 1 1 1 1 1 U 1 1 1
[N T T T I T N T T B o L L T ]
Fr=a=-f--r-a--t--r=af-r--r-a-=m-&-@--r----a--r-==-p--r-== - P
[ T T T S T [ T T W oo oo oo h —
[ T T T S BN [ T B Q [ D T B T IR I
1 1 I 1 1 1 1 1 1 1 1 + a m 1 1 1 1 1 U 1 1 1
[ T T T S BN [ T B Mmm [ D T B T IR I
I T T T Y R N T T ] mJ [ D T B T IR I
1 1 I 1 1 1 1 1 1 1 1 n . 1 1 1 1 1 U 1 1 1
[ I N Y B T 1 [ D T B T IR I [ ]
Fr=a=-f--r-aq-x-r-af-r--r=a-y- @O R--r--=-a--r--=-p--r-=-a- 1 @
IO TR _ewl_ 1 G = [ T T T T TR I N —
[ I T T = RN [ T S T SO TN TN S SR SN SRR U TR S A
_w_ [ P% ol o 0 0 0 a0 ko
[ T [ T T T T R SR (R NN S T S SN R B
SO @S
1 1 I 1 L n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
_C_ o ﬂm [ e e e e e e e e o
|_|..ﬁvr_||._. -r Jm|M|_|||_||._.||_| b Sl ot Tty Bl e inlils il et il Rl i ety Bl il 1
[ [ T T T TR R SR (RN NN S N SR S R B —
_..m_ L @ [T T T T T T T TR SN TN SR B~ SR T (Y
(B =N T [ [ T T R T T T B | [
=T T _m w-m [N I T T T T T T T B | |m roa &
_C_ I 1 ﬁOﬂa. 1 1 1 [N 1 1 1 1 1 1 o _U_
1 1 I 1 I é 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L0 b= T3 [ T D S TR N T S B O | [l o
-..fq_uuquu_uuupum.wuu_.|q||_|||_||_|||_|||_--ﬂuu_uuu_uu_uuu_uumuu_uu-.-Fu_u.ld.
(O] i ] ] ] ] ] ] ] ] ] ] ] ] ] 1 ] ] wa ] _m_ -
L == T T T T N I [ T Y S (N NN SO S T R | 1]
_.m_ (I S T T T N T Y T (N NN S (N NN TR RN B N T | _rn_nlm_
[ T T T T T R N [ T S T S T TR S SR SN SRR BT SR Rl
[ T T S S S T SO T S T S SR T T SN A (| e
1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 —U
IR Y T S S TN (A Y SO PO TSN T SOUNY TR NN PRSI Mt ST RN © 108 L =
I T e R N N N =
1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 a 1 T oy
I T T T T T N I [ T Y S (R NN SO S T R | S
I T T T T T N I [ T Y S (R NN SO S T R | M 1 _M_
[ T T T T T T N [ T T Y TN (N NN S (N SN SN N S SR R
[ T T T S T N I I T Y T (N NN SO (NN TN (RN N N SR B
1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 —U
L. LU JUU WU U 25 SN NN FUUY TR AU PR TN [RPUT B SO AN FUUN T NS S N
Ll 4 el _1_ I T O T T T T S T T ™
T T T T T T T T T T T T T T T T T T T T T T T -
MW 0w ~Wwowmnw=wnnnmonm-—Wwn —w o
OoToToToToTnonononon Yoo
o ] o o o o ] o o o o

(W) saueisisay Jep0 )

Mumber Of ADC Samples

Relay device cycled at 20Hz using a resistive load of 1V/10mA



Conclusion

The DSO solution separates timing and CR
failures — a massive improvement in
contact insight.

The dedicated DSP processor behind each
contact gives dramatic speed
Improvement.

The above two techniques combine to
permit complete flexibility in programming
the CR test environment.
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