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DETECTION SPEC ANALYSIS

Verified the work of Rick Brooks
Used SPICE and behavioral modeling

Monte Carlo analysis for a feel on the
spec windows

Goal Is to raise concerns and run
them by the group...



Capacitance vs. Discovery Time

# TopSPICE Schematic - luc-rc_sch == E3
File Edit Draw Subcircuit “iew Options Analysis Tools Help

[ 1.40, 1.95 |TRANSMISSION-LINE INVERTER | [Edit object |[Sheet 1 of 1 |

Looking into the capacitance effect on the detection scheme,
and the low frequency (50-60Hz) issue
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Settling Time For a Single
Detection Voltage

Rick's 5% TOLERANCE CASE, AND 20% 1UF PD CAPACITOR
268ms needed to settle to 1%

VIVTST)
12 !
P
S /
c sl
e |
s //
0
4 (VIN)
3
=)
2 2
=
=4
Curgor 1: 1
TIME=267 . 91EE8m
VIVIN]=3.B416433
Cursar 2: 0
TIME=397.08334m
MTvIN]=3. 6808863 0 100 200 300 400
TIME (ms)
Plot1: — V(VTST) Plot2: — V{VIN)
File: d\data\docuitswin32\phm\LUC-RC.OUT TopSPICEw32 560 26-DEC-2000 13:53:56

Using a 20% capacitor tolerance and 5% resistor
tolerance It takes 268ms to settle to 1%
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Effect Of Low Frequency Noise

iz Top¥IEW - LUC-RC_.OUT
File Edit Plot Traces Axis Format Yiew Transform Cursors Tools Help

LOW FREQ NOISE ON CABLES, 300mV Peak-Peak

NOISE CAN BE 50HZ, 60HZ

V(LFN)

4 VVIN)

0 100 200 300 400

TIME (ms)
Plot1: — V(LFN) Plot2: —— V{V/IN)

File: d\data\docuitswin32phmLUC-RC.OUT TopSPICEwW32 560 26-DEC-2000 14:09:11

300mv at 60HZ was injected into the Cable
(simulated with a 200hm resistor per wire)
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About 72mV Is Seen Back At The
PSE SIDE (3V & 6V expected)

i Top¥IEW - LUC-RC.OUT == B

File Edit PFlot Traces Axiz Fommat Yiew Transform Cursors Tools Help

LOW FREQ NOISE ON CABLES, 300mV Peak-Peak
NOISE CAN BE 50HZ, 60HZ

200

100 /\ f/\\ /\ /\
ol L | | W A L \\ If (I \
100 WA R \Uf RN L

-200
3.946

V(LFN) (mV)

3.837

< 3727
V(VIN)
3.618 P

3.508

UUUUU B

TIME=353.50433m
WVIN]=37117341

Cursor 2
TIME=344.72534m
WM =3.639977

3.399
243.237 274590 305.942 337.295 368.647 400.000

Y2N1=-71.81716m

TIME (ms)
Plot1: — V(LFN) Plot2: — V(VIN)

File: ddata\docuitswin32\phmLUC-RC.OUT TopSPICEwW32 560 26-DEC-2000 14:09:11

We see around 72mV at the PSE side This is about 2.4% for a 3V Level
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About 150mV Is Seen Back At The
PSE SIDE (3V & 6V expected)

at  Wiew Transfon Ton Hel
LOWW FREQUENCY NOISE WITHOUT THE CEMI CAPACITOR
NOISE AT VIN=150mv

3.86376

uuuuuu

3.80068

Cursor 2:

Y'2-r1=-148.96202m

3.73761 /\‘
A

|/

\

=
=
S | \
> 367453 \
3.61145 \
3.54837
247.630
— V(VIND

File: DAData\docu\TsWin32\phm\LUC-RC.OUT REWV: 19

278.104

308.578 339.052 369.526
TIME (ms)

VVIN

400.000

TopSPICEwW32 560 04-JAN-2001 14:58:19

We see around 150mV at the PSE side This is about 5% for a 3V Level

When CEMI is removed from the circuit - 300mv/60-Hz on the wire peak-peak
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Used A LOW PASS Filter

¥ TopSPICE Schematic - luc-rc_sch

‘,,%iIZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ, """"""""""""""" _>|LI

[ 1.60, 2.00 | TRANSMISSION-LINE INVERTER | [Edit |[Sheet 1 of 1 ]

| Split the 75K resistor to Filter the Noise going Into the PSE, which
helps. But the Detection Time may go out of control
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The Filter Helps, But Calls For a
Change In Measurement

fez Top¥IEW - luc-rc. OUT

File Edit Plot Traces Axiz Fomat “iew Transform Cursors Tools  Help

FILTERED THE LOW FREQUENCY NOISE BY RESISTOR SPLIT

ALSO THERE MAY BE LOCAL POWER SUPPLY NOISE

8 VOVFIL)
/f

6

4 / VOVING

TRANSIENT RESPONSES (V)

0 100 200 300 400

TIME (ms)
—VIVINY — VOVFIL)

File: didata\docutswin32\phn\uc-rc.OUT TopSPICEwW32 5.60 26-DEC-2000 14:13:55

As visible V, has barely any noise on it...

But we would have to measure a higher voltage
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Current Source Increases Detection
Time??

« TopSPICE Schematic - luc-isic_sch
File Edit Draw Subcircuit Yiew Options  Analpsis Tools Help

[ 1.40, 2.00 ]|[Select placement point | [Draw text |[Sheet 1 of 1 |

A Current Source Increases Detection Time Slightly?
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Detection Time Slightly Increases
With A CURRENT SOURCE

fe TopWIEW - luc-isrc. OUT

File Edit Plot Traces Asxiz Format Yiew Transform Cursors Tools  Help

CURRENT SOURCE SETTLING TIME, 12V f 160UA
SETTLING TO 1% = 272ms

4 MOVIND
T —
3
=
2 2
=
=
1
0 (ISRC)
160 Jj
— 120 "{
g /
= /
Thitwzr20maaim |~ 80 ]
WiVIN=2 8390684 | 02
Curzor 2: E f
TIME=357.08334m | — 40
WM =3, 8772004 f
525¢1=126m
S2-1=38.131952m 0
o 100 200 300 400
TIME (ms)
Plot1: — V{Q/IN) Plot2: — [{ISRC)
File: DAData\docul\TsWin32\phnuc-isrc . OUT TopSPICEwW32 560 26-DEC-2000 15:15:10

Detection Time increased by 4msec
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Reducing Detection Time

fe TopWIEW - LUC-ISRC_.OUT

File Edit Plot Traces Asxiz Format Yiew Transform Cursors Tools  Help

REMONVWE THE EMI CAPACITOR
SETTLING TO 1% 1S DOWN TO 150MS WITH CEMI OUT

4 VVIND

R ———

VIVINY (V)

0 {(ISRC)
160 f/
—. 120 ‘{
E |
= |
5 80
Cursor 1: 8 f
TIME=371.34025m ¢y
WMIM=3.8822224 = ‘f'
Cursor 2: - 40
TIME=146.34024m f
WVIMN=3.8459045
' 2-7'1=-36.317525m 0
0 100 200 300 400
TIME (ms)
Plot1: — V(VIN} Plot2: — I{ISRC)
File: DAData\doculTsWin32yphmLUC-ISRC.OUT REW: 18 TopSPICEwW32 560 26-DEC-2000 15:27:05

Effect of Capacitance on Detection Time: Almost Cut in Half when
the PSE Capacitor was removed.
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Window Needed Aroun

¢ TopSPICE Schematic - lu-montep_sch

Fil= Edit Draw Subcircuit “iew Options Analpsis Toolz Help

d Thresholds

a1 s | & 1 -8 ] - e

T T

| STATRSOURCE GALSS 5% 33,

L asaR

. REOURCE _._@ TN

I

L T — A

CME, - -

= RLARGE.
=ik, .

o

| STORE THE 3% MEASURERMENMT QN CHOLD !

| © . MONTE CARLD ARMALYSISE TOREPEAT CALCULATIONS DDME BN RICH BROOKS!

RSUPPLY DELIWERS & 5% WARIETION -

F24% DELIVER RICK'S RELTOL=1%: | .

WDIFF=Va-Wb From Rick's Snalysis -~~~ -~~~
YASUP= AMMETER ACTING SOURCE TO SENSE CURREMT -
L1-LS FOR THE MAGHETICS -

RZ-RS CABLE's DCR -

STAT RLARGE GAUSS 5% 33

“Ciptioris 111 =1 000 Reltol=0.0007 trial=1000] ITL10=00'
- SEED=0 And 15runs For RLARGE - - - - - - - -

probe

TRAMNSMISSION-LIME IMNWERTER

Size: A Mo:

Few: 27

Sheet: 1 of 1

Fewvized: 29-Dec-2000

Dirawen by

Created: 15-0ct-1993

File: D Dataidocun T sWWin32phniu-montep .sch

P [ & | ¢ [ =& | &

- F -

G-

[

[ [

-l

[ 1.65. 2.65 |TRANSMISSION-LINE INVERTER

| [Edit |[Sheet 1 of 1

Did a Monte Carlo Analysis to find Vi, and Vo, uax, Of the

window comparator.
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Show Me The Voltage

fiex TopWIEW - LU-MONTEP.OUT

File Edit Plot Traces Az Format  Wiew  Transform  Cursors Toolz Help

USES A 25K LOAD TO VERIFY THAT | GET AVDIFF=3v
S0 AFTER 500msec (IRRELEVANT) | SUBSTRACT TO GET VDIFF

4
3 j VOLDIEF)
= [
= 2
O
a l
=
0
0 0.2 0.4 06 0.8 1.0
TIME (s)
— \/(VDIFF)
File: DAData\doct\TsWin32\phm\LU-MONTEP.QUT TopSPICEW32 560 27-DEC-2000 17:52:43

Pointing to the 3v V- expected after subtracting the 6V
from the 3V across the 25k resistor
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Using 19K From The AVAYA Spec
To Find Threshold Windows

e Top¥WIEW - LU-MONTEP.OUT
File Edit Plot Traces Axiz  Format
EstALL=19K MOMNTE CAELD FOR THE %MIM THEESHOLD
RSMALL=18 218k RS0OURCEB=/7 064K RSUPPLYE=961 2 and R24%B=973 5

File: d:*data‘docutswin32phn LU-MONTER. OUT

“iew Transform Cursors Tools Help

3.000
—. 2.826
<.
':F':l .......................................
L
(5]
% 2651
& B ey e
L
o
% 2.477 TR el FPi@s
i VIVHIFE D IFF)
=
=T
c W D|F PG 2
= 2303 VNEIFFJ&A? :I@ —]

Curzor 1:
TIME=351.53333m
2 428 WIVDIFFI@3=2 248438
B31.445 B35 EoE 785,931 g24.173 oo 416 o952 655
TIME  (ms)
— W(WDIFF) —— vvDIFF)i@2 — Y(vDIFF)E

TopSPICEwWI2 560  29-DEC-2000 10:14:35

Presentation_ID

The Lowest Voltage for Vyyan) = 2.248 — Close to Rick’s 5% Case of 2.194v
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Used 26.5k From AVAYA'’s Spec To
Find The Upper Threshold

Top¥IEW - LU-MONTEP.OUT

File Edit Plot Traces Axiz Format Miew Transform Curzors Tools Help
FLARGE=26.5 MOMNTE CARLD FOR “MAX THREESHOLD
RLARGE=23 505K RSOURCE=VO.OGT K, RSUPFPLY=1094 R24%=093.4

5645
Curzor 1:
TIME=E29.53939m
WDIFFE4=3.4484379
. 3451
[
£n WivDIHF @1 2
% 3277 2 DUE MR B o i o e 8 AP R g ]
o FeITIEE i o ;
ﬂ v DIEF @2
o VEVDIAF)
= 3.093
o SDIF )R 14
= LB o
o VEVDIFFIE 13
= 2o08
2724
577.919 47 931 717.942 787.954 557 965 927 977
TIME (rms)
— WVDIFF) —— WVDIFF)@2 — WIVDIFFIE
File: D\DatatdocutTsWin32iyhmLU-MONTEP. QUT TopSPICEW32 5.60  29-DEC-2000 09:54:51

The Highest Voltage For the Window Comparator and the 5% case is 3.448uv.
Rick found it to be 3.45v
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Knowing Thresholds, What Resistor
Range Is Needed For A 5% Spec?

& TopSPICE Schematic - lu-findr_sch

Fil= Edit Draw Subcircuit “iew Options Analesis Tools Help

& - -1 - - -1 - -1 - - "“"®8- ‘1 - ~“"&€  “1--"""¥%¥ -""1-" " "“"& - -1 - "““w- "1 -"“"%- " ""“"T1 "9 "
T B
: AAZSUP= AMRMETER ACTING SIOURCE TO SEMSE CURREMT & 0 0 0 0 0 0 0 0 0 0 DD DD DD D DD L LD s T D D Rmeas, L L :
F = T L ORTABULATERESMLL [wikd | 0 0 o P e T
. - W’\_ T o .
1 DR :
- ‘=L For RLARGE MOMTE CARLG WAl LES T -
ML T3 Sl Z_S;-r.a"TZR,i_ﬁ;RGE' éff!.Lis'S 5% _33 - O 1, 1 1 -
o
2 ET S S 2
4 e . .= - N I [ IDURDRND IR Sk bt 2
a | -0 - 0 [V S N S R R0l - T I a
e e R L Tl e IR S R R IR S (S
. L0 0 STATRYTHIGH GAUSS 1% 33 - | -
N L o T . £ SRR AR NN SUS S S0 S S S % WSS Py SNSRI LT Rl Garss 1% Ta | .
: probe -é TRAMNSMISSION-LINE INVERTER
- cize & Mo F24% DELIVER RICK'S RELTOL=1% R 39 S
: RSUPPLY DELIVERS & 5% W ARIATION :
: Sheet: 1 of 1 Revized: 02-Jan-2001 .
7 ik ddlata docutT swwin 32k ymaxim ik 7
- Cwawewn by Creastec: 15-0ct-1993
File: Dn\DataidocuiTsWin32phniu-findr.sch WDIFF="a-%b From Rick's Analysis
Options 11 =1000 Retol=0.0001 triol=1000 1TL10=00 :
A|B|C|D|E|F|G|H|,|J
[ 1.85, 2.55 |TRANSMISSION-LINE INNERTER | [Edit |[Sheet1 of 1

- Again going backward to find the resistor-range/spec around the thresholds
using a Monte Carlo analysis.

-l also added a 1% spec around the window comparator thresholds and last
added hysteresis to see the effects.
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Threshold Setup With Vo i Vamax

s Top¥IEW - LU-FINDR.OUT

And Ry, n/Ryax

File Edit PFlot Traces fiz Format  Wiew Transform  Cursors Tools Help

SETTING UP THE DIFFERENT R WVALUES TO BE AT THE THRESHOLDS

5 o
4
>
ﬁ J OV DETEFA)
2 3
> |
oo
(4]
o |
o V(VDIFFB)
£ 5 1
L
2 I
=
= |
o
|_
1 Y
1
0 | | |
0 0.2 04 06 08 1.0
TIME (s)
— V(VDIFFA) — V(VDIFFB)
File: D:AData\docu\TsWin32\phmLU-FINDR.OUT REV: 35 TopSPICEwW32 5.60 29-DEC-2000 10:53:56

= E3

Showing the thresholds and the fact that the starting resistors cause Vp e
to land right at the threshold. Thus, any resistors greater or lower in value
must be rejected — but things move, so what is the window required?

© 2000, Cisco Systems, Inc.
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Finding The Range Around Ry,

fiey TopWIEW - lu-findr.OUT

File Edit Plot Traces Axiz Format Yiew Transform  Cursors Tools Help

HIGH OUTPUT ON RSMALL ON THE FOLLOWING RUNS

#3, #6, #7,#9, #10, #12, #13, #15 (LEVEL SHIFTED TO SHOW LEVEL

V(BY@7
5 J
‘ |
I
s ? |
> 2 |
l
] f
: B RS ¥ S U S I —
8
i =yib)Y@| 0+2
6
o i
L |
S 4
@ JF =@ 2 - 2
=z 2 |
= i
1]
0 {
F
-2 J
0 0.2 04 0.6 0.8 1.0
TIME (s)
Plot1: — WV(B) —— V(B)Y@2 — V(BY@7 — V(B)@8
File: DAData\docut\TsWin32\phniu-findr. OUT REV: 35 TopSPICEw32 5.60 29-DEC-2000 16:31:47

Showing the Different Voltages in the Analysis.

Next Slide shows the Resistor Values.

Presentation_ID © 2000, Cisco Systems, Inc.
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The Range Around Ry,

fizx TopWIEW - LU-FINDR_OUT

File Edit Plot Traces Axiz Faormat Wiew Transform Cursors Tools  Help

RSMALL VALUES AT DIFFERENT RUNS, 1% THRESHOLDS ON VMIN
PLEASE SEE PREVIOUS SLIDE FOR THE HIGH LEVEL ON THE COMPARATOR

20

LY / A

s
=
>
., 18
|
Cursor 1:
(22 ] =
o Egﬁiﬁﬁﬂ B.527K
Cursor 2:
17 FISMALL =13, 934K TRSHALL
16
0 3 ] 2] 12 15
TIME (s)
— RSMALL
File: DAData\docuATsWin32\phnmLU-FINDR.OUT REWV: 35 TopSPICEwW32 5.60 29-DEC-2000 16:31:47

Range = 16.5k-20K Hysterisis is 4mv on the comparator.

Rick’s calculations shows 14.8k-19k
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Finding The Range Around Ry,

Presentation_ID

o TopW¥WIEW - lu-findr.OUT

File Edit Plot Traces Axiz Format “iew Transformm Cursors Tools Help

HIGH OUTPUT ON RLARGE ON THE FOLLOWING RUNS

COMPARATOR IS HIGH AT RUNS 7, 8,9, 14, 16 (SHIFTED TO HIGHLIG

5 AHErRE IS o E e : i
4
g 3
= 2
1
0 L MR @2
=viand T+ =2 s
7
6 ”
o
+
f— 5 =
®@
= 4 -
-2
il
3 g
2
o 0.2 04 0.6 0.8 1.0
TIME (s)
Plot1: — V{A)@2 — V{A)@
File: ddata\docuMswin32yphn\u-findr.OUT TopSPICEwW32 560 29-DEC-2000 17:13:44

© 2000, Cisco Systems, Inc.

Showing the Different Voltages in the Analysis.

Next Slide shows the Resistor Values.
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The Range Around Ry,

e Top¥IEW - lu-findr.OUT

File Edit Plot Traces Axiz Format “iew Transformm Cursors Tools Help
RLARGE VALUES FOR DIFFERENT RUNS AT VMAX THRESHOLD
PLEASE SEE THE PREVIOUS SLIDE FOR THE HIGH OUTPUT ON COMPARATOR

34

32 /\

30 ) \ /\\

\ \ / \RLARGE
28

Curzar 1:
RUMN#=11
RLARGE=32. 676K

RLARGE (KOhm)
]
‘-‘_\-\_\_\_\_‘-\-\_\-\‘

Cursor 2:
RUMN#=12
FRLARGE=27.19K

26 i
0 3 6 9 12 15

TIME (s)
— RLARGE

File: didatavdocutswin32\phniu-findr.OUT REWV: 36 TopSPICEwW32 560 29-DEC-2000 17:13:44

Again For the 5% case from Rick’s work added a 1% Threshold variations. Hysteresis
Is at 4mV. The resistor range found is 27k-32.6k Rick’s calculations show 26.5k-34.6k,
| am in agreement with Rick and the numbers are approximations...

Presentation_ID © 2000, Cisco Systems, Inc.



Hysterisis = 4mV as IS

fe= Top¥IEW - TCOMP.OUT

File Edit Plot Traces Axis Fomat “iew Transform  Cursors Tools Help

OPEN RHYST=100MEG FOR NO HYSTERISIS=4mv

5.000 VA i
l
Curgor 1;
YIVDIFFA)=3. 4457457
Y[)=4.9290595 ‘
4 002 Curgor 2
YIVDIFFA)=3.4497497 ]
Y[h)=4.9287062
] ®2#1=4.004001 6m ]
3.004
2 | |
s |
=
2.007 ]
1.009 H
0.011 l\
344502 3.44641 34478 344919 345059 345198

V(VDIFFA) (s)
— V(A

File: DAData\docw\TsWin32yphm TCOMP.OUT REV: 4 TopSPICEwW32 560 02-JAN-2001 11:32:02

Without Added Hysteresis the Comparator has about 4mV
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Presentation_ID

Hysterisis = 98mV@ 50K Ryyst

i TopYIEW - TCOMP.OUT

File Edit Plot Traces Axis Fomnat “Wiew Transform Cursors Tools Help

SET RHYST TO 50K FOR 98mv HYSTERISIS

5 VA)
4
3
=
<
=
2
Cursor 1: 1
WWDIFFA)=3.4786975
Wi)=4 9236255
Cursor 2
WWDIFFA)=3.3802803
Wia)=4. 9242191
#2+1=-98.417282m 0
3.31968 3.36845 341723 5.46601 3.51478 3.56356

V(A

V(VDIFFA) (mv)

File: DAData\docu\TsWin32phm\TCOMP.OUT REWV:5 TopSPICEwW32 5.60 03-JAN-2001 14:44:35

© 2000, Cisco Systems, Inc.

Changed R, s; from 100Meg to 50k to Increase
The Comparator’'s Hysteresis to 98mV
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Set The Hysteresis = 98mV & Find
The New R,,,x Range

fs Top¥IEW - LU-FINDR_ OUT

File Edit Plot Traces @&xiz Fomat Yiew Transform  Cursors Tools Help

RLARGE VALUES FOR DIFFERENT RUNS AT VMAX THRESHOLD
USED RHYST=50K FOR 98mv HYSTERISYS

32 l
_/Tll._ Curszor 1:
RUMH=2
RLARGE=31.24K
\ i
30 / \ RLARGE =24.876K
- /\
=
2 \ \ /
x
o 28
2 — \
5 \ \/ RLARGE
26 \/
T
24
0 3 9 12 15
TIME (s)
—— RLARGE

File: DAData\docut\TsWin32yphmLU-FINDR.OUT REV: 39

Presentation_ID © 2000, Cisco Systems, Inc.

TopSPICEw32 560 02-JAN-2001 11:39:59
With Hysteresis = 98mv on the Comparator, the Latest R e range becomes 25k-31k
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Set The Hysteresis = 98mV & Find

The New R, Range

v TopVIEW - LU-FINDR . OUT

File Edit Plot Traces Asxiz Format Yiew Transform Cursors Tools  Help

FIND RSMALL WITH RHYST=50K FOR A 98mv HYSTERISIS

20
Cursor 1:
19 A FISMALL 18 263K
\ Cursor 2:
RUN#=3
- /\ RSMALL=15.113K RSMALL
£
=
_, 18
|
=
w2
"’ \ / /
16
0 3 5 12 15
TIME (s)
—— RSMALL
File: DAData\docu\TsWin32\phn\LU-FINDR.OUT REV: 41 TopSPICEwW32 560 05-JAN-2001 15:14:51

With Hysteresis = 98mv on the Comparator, the Latest R e range becomes 16k-19k

Presentation_ID © 2000, Cisco Systems, Inc.

26



Set The Hysteresis = 98mV & Find
The New R, Range

fiex Top¥WIEW - LU-FINDR.OUT

File Edit Plot Traces Axiz Format Yiew Transform  Cursors Tools Help

21

20

19

18

RSMALL (KOhm)

17

16

— RSMALL

ARGUMENT MORE MONTE CARLO RUNS WILL BE BETTER
THIS HAS 50 RUNS, | USED 15 RUN BEFORE

Curzor 1:
RUMN#=3

Cursor 2:

RUMN#=40

Cursors

ASMALL=15.411K \

REMALL=20. 306K f \ I\
i

AN T AT

AWARINAATY VR RT,

10

20

File: DAData\docul\TsWin32ypwhmLU-FINDR.OUT REWV: 41

30 40 50
RUMN#

TopSPICEwW32 560 05-JAN-2001 15:16:29

| have been using 15 run for Monte Carlo, Now | did 50 Runs Duplicating the Previous

slide...

Presentation_ID © 2000, Cisco Systems, Inc.
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Set The Hysteresis = 98mV & Find
The New R, Range

¢ TopSPICE Schemati

Fil= Edit Draw Subcircuit “iew Options Analpsis Toaolz: Help

- A -

[ &

[ ¢

o -

CE -

[ F.

[ o

T

YASUP= AMMETER ACTING SOURCE TC SERMSE CURRERT | AM41 45 From FARCHILD
B T

MODEL D Ds=0.1p Re=16 CJO=2p Tt=12nBy=100lky=03p) | | | Uﬁ“ T

- |

L1 © For RLARGE MOMTE CARLG Wal LES -

el 0 STATRUARGE GAUSS 5% 33

L B2

“am

#TABULATE RSMLL -wikd -
CETABULATE RLERG wia) | -

#osle (RLRG=(v{ vt asup)} *

= BLARGE.
- YE ET

Mt

[ STAT REOURCE GALISS 5% -3 3 |
L ETATRSUPPLY GALISS 5% 235 -
SSTAT R24W GALISS 19 - o

‘RS .

-m
R11 . R

R ki
[ STAT REDURCEH GaUSs She-3 3
. STAT RSUPPLYE: GAUSS §%:-3 3

n - SSTATREAVE GALSS 1% .33 -
o #cale {REML=0vlbi-vivbRiAGeasupb )}
LT T T T

CRIZ

o Sl
L13

JOh .. o o
- STAT RSMALL GAUSS 5%--3 3

anatan
Jnaten.

- RsmeLL -
SLELE

[ ETORETHE 3% MEASUREMEMT OMN CHOLDEB |

©_ WINE - -

. STATRVTHIGH GAUSS 1% -33
el [ STATRYTLOW GALISS 1% L33

TRAMNSMISSION-LIME IMNWERTER

Jprokbe

R24% DELIVER RICH'S RELTOL=1%
REUPPLY DELIMWERS A 5% W ARIATICMN

Size: & Mo Rew: 43

Sheet: 1 of 1
lib d dataldocut Tewin3 2Uikmasim ik

Revized: 0S-Jan-2001

Dranwen by Crested: 15-0ct-1993

Lot Lt s oy L D DD DD DD s s s s File: DODatatdocunT svinE2phniu-findr-diode sch
| FCOPY SOURCES= SEMNSE THE SAME CURRENT T DELIWER TO RSMALL (BOTH 12v and 24v currents) -

“DIFF="/a-“hb From Rick's Analysis

Cypdions B =1000 Refol=0.0001 trial=1000 [TL10=00
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Schematic to Show addition of 2 - 1N4148 series diodes and 50K resistor for a 98mv

hysterisis around the Rmin comparator.
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Set The Hysteresis = 98mV ,Add 2-Diodes &

Find The New R,,,, Range

fiex TopWIEW - LU-FINDR-DIODE OUT

File Edit Plot Traces Axiz Format Yiew Transform Cursors Tools Help

ADDED 2- 1N4148 DIODES IN SERIES (FARICHILD)
ALSO 50K FOR 100mv HYSTERISIS

19.5
B A / i
/ \ / RSMBALL

__ 185
£ /N / \ /
_
[
= / \ /
~ 180
—
= \ SN
=
2 \ \ N\
= 475 \ / \

17.0 \\ /

Y
16.5
0 3 5] 2] 12 15
RUM#
— RSMALL
File: DAData\doc\TsWin32%pwhnLU-FINDR-DIODE.OUT REW: 43 TopSPICEwW32 5.60 05-JAN-2001 15:41:10

Presentation_ID © 2000, Cisco Systems, Inc.

Finding Rmin with 98mv Hysterisis and 2-Series Diodes

29



Observations And Conclusions

- Agree with Rick’s analysis
(verified the 5% case)

- Cannot have a 1% spec on some design parameters some
margin must be left for the system

- Low Frequency Noise does not Appear to be an issue but
given that the noise can be 50-60Hz, now is the time to
look into it because any filtering may slow down the
detection. Latest simulation Shows a 5% error- No cap.

- Capacitance around these High R values will Slow the
detection down. If a Switch is a must in the PD, can the
capacitance be on the DC/DC side? In the PSE if we
clamp the Voltage to 12v as we vary the current (double
It) could this be of help avoid charging the cap to 24v,
there can always be a cap at the supply side of the FET.

Presentation_ID © 2000, Cisco Systems, Inc.

30



Observations And Conclusions

- Analog vendors recommend we increase detection current
to at least 1ma.

- Advantages:
* Better noise immunity
* Less Sensitivity to Leakage
* Handy in Micro-Power Applications
- Drawback:
* EXcessive current may cause Damage?!

- Spec The PSE with 2 parameters to allow ease of Current -
Source based detection:

* An Open Circuit Voltage
* A Short Circuit Current
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Observations And Conclusions

- Can we explore having a limited number of sub-classes?

This if anything fits under “flexibility,” and may come in
handy one day in excluding a set of devices, or helping
us avoid a gotcha we may have overlooked. Flexibility
has value, though we are in a rush to wrap this up...

- Please note that no supply, aging, temperature variations
were considered here for AVAYA has budget for them

- Concern that for the sake of finishing the standard we set
ourselves up for future problems.
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