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e Introduction

 BPOL12V performance study at low temperature

* Test setup

Efficiency

Output ripple

Ripple suppression ability

Rising/Falling time test

* BPOL12V performance study in magnetic field
* Magnetic field in PEB region

* Test preparation

 Summary and plan



* The ATLAS Phase Il upgrade will employ the High Granularity Timing Detector (HGTD),
which provide a time measurement per end-cap track with a resolution of about

30ps in the High Luminosity LHC.

* Peripheral Electronics Boards (PEB), at the outer radius of the HGTD, contains various
functions such as control, monitoring, data transmission, power-supply distribution,

and temperature sensor routing for interlock system.

operation, so a comprehensive study of its performance is essential.

BPOL12V






e BPOL12V used for test:

* Power block version 3 (Vout = 1.2V/2.5V)

* Power block version 4 (Vout = 1.2V/2.5V)

* Test system:

e Climate chamber: Control the temperature

* Source meter: Supply and measure the input Oscilloscope

voltage and current

* Load: Provide and measure the output
Load
current and voltage

. . : S Met
* Oscilloscope: Examine the ripple and ource Meter

transient behavior. Climate chamber



* The power efficiency for BPOL12V is relevant to output current (I ), input voltage (V,,)

and temperature (T). It is important to simulate the total power consumption.

* Tests are performed based on 3D scan of V.  (9->12V), I, (0->4A) and T(-50 ->30°C).
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v Taking Vin = 11V as an example, for both Vout = 1.2V and Vout = 2.5V cases:

v In low lout region: P4 has better efficiency than p3.

v In high lout region: P4 has similar efficiency as p3.
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v" More results for other Vin can be seen in backup. -> Conclusions are similar.
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* The output ripple can be tested using oscilloscope. It is calculated peak to peak.
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v In general, p4 has worse ripple than p3.

v p3 has peak at lout = 0.8A for some cases.
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v' In general, p4 has better ripple than p3.

v" p4 has peak at lout = 1.8A for some cases.

More results for other Vin can be seen in backup. -> Conclusions are similar.
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* To test ripple suppression ability for BPOL12V, we provide

TELEDYNE LECROY
Everpwhemyoucos

input ripple using KEYSIGHT N6705C source meter and S Output ripple

measure output ripple.
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* Test setup: T=-30C, lout = 3A, based voltage = 11V, sine ripple
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* we set different input voltage rising/falling rate from 0->12V /

12->0V using KEYSIGHT N6705C source meter and measure

output voltage rising time (10%-90%).

* Test setup: T=-30C, lout = 3A, target input voltage = 12V
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v Input falling rate has some impact on output falling time. But in overall, falling time is smaller than 100us.
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e Based on ATLAS simulation results, | figured the magnetic fields at PEB region.

(J
N

r

S,

L

s B_r 0.161-0.215T

- B_z 0.323-0.398 T

% i o e g B_tot 0.382-0.433T
Angle to z 23.1-32.3°

PEB
| | [

_________________________________________

v' Magnetic field only has r and z components, negligible phi component.
v Both r and z component of fields are similar at the same z and r.
v" The magnitude of magnetic field is 0.382 ~ 0.433T.

v The angle between magnetic field and z is 23.1 ~ 32.3°.
13



* We will use a magnetic barrel that can produce adjustable (0 - 4T) magnetic field using a superconducting solenoid

* We also designed a support material to fix the BPOL12V at :che center of the magnetic field and to control the angle between

the BPOL12V and the magnetic field. -> 3D print ongoing

* We plan to conduct this test in May.

First, we will test BPOL12V efficiency and
ripple based on the magnetic field at PEB
position. Later, we can extend our test.

* Magnitude: 0.38T, 0.41T, 0.44T, 0.5T

* Angle between BPOL and fields: 18°, 23°, 28°,

33°,38°, 142°, 147°, 152°, 157°,162°,

combine

14



* Summary:

 The BPOL12V will work in low temperature (around -30C) and magnetic field (around 0.4T) conditions during

operation, so a comprehensive study of its performance is essential.

* We have performed some study for BPOL12V at low temperature, including efficiency, output ripple, ripple

suppression ability and rising/falling time.
* Also, we are preparing all equipment and material for BPOL12V performance study in magnetic field.
* Plan:

* Plan to test BPOL12V performance in magnetic field in May.
* Plan to test more BPOL12V with different PCB boards.

* Plan to perform 3D fit for efficiency w.r.t Vin, lout and T.
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1.9766 MHz
31836 kiz

ETr

“ome

P2pkpkiCh

oy

PfreC2)

e s o0
P7 siseiCT) PBriselC2)

591 7180 us 5 9703086 ms

1158 me 601870 s
1678243 5 6162689 ms

“ame s ETr ome

PlreaiCt) P2pkpkiCh
1 06650 MHz 958 my
1.9564 MHz 94354 v
22293 kiiz 311 my
374427 Mhz 0,08 my

8B6.0 kiz 20340
1407948045 52

P3msici)

oy

PfreC2)
50 0023658 Kz
49.99%8% Hz
49 38720 e
50 0108257 Ko
202 ke
£

PE rmsic3)
23 mi
26132 MV
20mi

& miv
W
52

e

PPrse(Ch)
13580358 me
2902 me

73 s
40.75527T3 ms

1710 me
1766443

52

TELEDYNE LECROY
PR e

o

.
T00ms o Sams a ofs ums £ 100ms
Measure P1freaiC1) P2.okpk(C) PLmsiCt) PafrealCa PS5 skokiCZ) PE msiC3) PTrse(C1) PaseiCZ)
g 232893 Mz 407 mv ] = i mv 13 32800926 ms 36534302 ms
mean 19682 Mhe 90054 mV B85 67 LV - 7815 mv 20075 mv 1070 ms TEsms
min S1TT5 kHz 858 mv 7] - 6 v 18y 5 23958155 ms
max 353016 Mz a6z my B2 - af mv 27 m 19573392 ma 295272692 ma
sdny 766 khe 1889 25140 s4mmy 1802 1471 ms 18T me
m 235169606 W2 W2 0 2 El 52263 anm
status n Y - - a - - = E
TELEDYNE LECROY
Everptiriyouioos |

w

o -
]
T00ms 0 Sams Z0ms ofs EL ums 100ms
fresiC1) P2.pkpkiC) P3msiCi) P4 reniC2 5 nkpkiC2) Pé rmsic3) PPriselCh) PR riseiC2)
287507 Mz 943 v [ 0029908 Ha 537 my A 537 1163 us 56085569 ms
754 Mt 9.0168 mv 869,859 LV 49992 e 28231 MY 22816 mv 1,09 me 56967 ms
31967 kHz BTImy B82 495274342 e 5ia 18 mi 53069907 m3
max 356201 Mz 251 mv B3 504844082 He 42 31 615440752 ms 5437130 ms
751K 1566 32404V 1142 mbs 6577 mV 2636V 1671 me 2393us
m 2248862006 52 52 466 52 52 5144403

= v v - - v = -
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TELEDYNE LECROY
Everyuhaveyoudoos
v
Tame s ETr “ome m oy wm o G s 100 e
Measure. PlireaiCt) PZokokiCT PIms(Cl) PafreaCE) 5 okokiC2) Phms(C3) P sieiC1) Parse(CZ)
i 7H 88 khiz 234 my 886 - my 2amy M50 BETIT2 M
mean 19531 MHz 90442 miv B2 977 — 7208 Y 25868 Y 1dEms <1720 ms
in 1 852 my 877 - 34 my 21mv s <3lns
a 358579 Mz 959 MY 091 - a1 Jamy MEMIBAme < 180077639 ms
7B M 2057 i AW 1628 mi 3027w 1TTme 4% ms
m 228470266 55 55 ] 55 55 5 306e1 nr
status v v 'y v v = S
TELEDYNE LECROY
Everyuhaveyoudoos
v

Tame s ETr “ome oy wm o G s 100 e
PireaiCl) P2pkpkiCh PIms(Ch) PafreC2) 5 kokiC2) PEms(C3) P7 siseiCT) PBrise(C2)

262426 Mhz 301 m [0 — 127 my 23mv €36 9576 us

19732 Mhz 90975 mv 893289 Y - 120.962 25078 997 us

B31 67 ki aTImy 888 v - 125 mv 1amy u

352639 Mhz 984 mv 902 — 166 v 31my 267603473 ma

677.9 kiz 2189 2060 ¥ 7850 mi Mew laaams

24884%3+6 5; 5 50285+

ome

“0ms

P2 okok(CH

PmsiCT)

P freaiC2)
999 9082 1z

99,9972 e
995 3073 bz
10051781 kHz
5751 mHe

10 342003

'y

PS5 okokiC2)
9B my
967473 mv
%®BEmy

@2 my
2137 my
52

wom

P 1ms(C3)
24mv
22198 mv
19my
28mv
2495
52

v

R TELEDYNE oY
Everyahaeyouoos

AR

B0ms soms 100m
P7 riseiC1) P8 rise(C2)

35 7481 05 2800638 us

919 1 us 2698694 us

1700379 us 282 3427 us
155543115 ms 292304208
466 us 999 1 ns

5932803 10 38663

= v

TELEDYNE LECROY
PR e

o
v
“ame s ETr “ome m oy aums 1a0n
Measure. PfreaiC) P2okokiCT PLmsiCt) PafreaCE) 5 okokiC2) e msiC3) Prrse(C1) P rseiCZ)
i 254479 Mz 312 my [ - 56 my 23my IR 546829118 ms
mean 19728 MHz 55830 miv 885,420V — 52981 mv 20891 mv 593 s 27Ime
in 91954 iz asTmv ] - AT 18y

a 362748 Mtz 952 mY 895 - 5 my 26 M 2696117 me 3756569 ma

772 ke 7T 32814V 2482 mi 20350V 1324 ms
Pam 251575006 52 W2 ] ] El 5 662e] am
i n ) ] ) ) ) ] ; :
TELEDYNE LECROY
Everpetiriyouoos |

w
L
v
“ame s ETr “ome v oy EX anms aums

PidreaiC) P2pkpkiCh P3msict) PufreC2) P5 kokiC2) PE rmsic3) PPriselCh)

101807 MHz 228 my a0 10200481 kiz 238 m 23 mi 121468 s

1.9652 MHz 9.3020 v 911630 V. 1.000005 kHz 2093 v 22307 v 1303 me

2378 khiz aromy 805 354 1625 bz 21my 18 mi 5578 3

354659 MHz 956 mV B 10453839 ke 210 mi 30 m 23 8204747 ms
8803 kiz 280 ¥ 3300V 3403 Hz 02wy 220 1646 me 5386 us
219721686 5 54 1073203 5 54 4294423 1078543
a v v a v v -

TELEDYNE LECROY
e o R

N

Measure Pt reaiCT)

101822 MHz
mean 11675 MHz
min 935 47 khz
max 304988 MHz
sdev 428 ke
Pum 615
status

W0ms

P2 okpk(CH
.72 mV
145900 mV
105 mV
1521 mv
248
52

v

P3msiC)

PS5 okokiC2)
1948V
1942519V
1997V
1948V
27 my
52

60ms soms 100ms
P7 sse(C1) PBiselC2)

520 M9 us 243508 us

6985 us 2937820 us

2447957 ys 2889537 us
65702190 ms 2952993 us
6086 us 5093 ns

775543 10 38763

= v

TELEDYNE LECROY
PR e

T00me o Sams 20ms ofs EL ann ums 100ms
Measure 1 freaiC1) P2.okpk(C) PLmsiCt) PafrealCa PS5 skokiCZ) PE msiC3) PTrse(C1) Pa sseiCZ)
g 301754 Mz 878 mv 1] = 1 mv 24w us 95216340 m3
mean 19607 Mhe 90377 miv B85 B0 LV - 85 385 miv 23379 v 1MIms 525 ms
min 2271 kHz 857 mv ] - 77V 18 my 18759 us 361 5808 us
max 150810 Mz a8 my 8% UV - 114 my 30 M 395277576 ma 1054873071 ma
&17.1K Ty 32340 8540V 3059V 1808 ms Wome
m 232625306 W2 W2 0 2 El 483183 458
status - - a - = =
TELEDYNE LECROY
" Everpetiriyouoos |
w
o
.
T00me o E " ofs E3 ums 100ms
Measare P1ireaiC1) P2.pkpkiC) P3msiCi) P freniC2) S nkpkiC2) PE rmsic3) PPriselCh) PBriseiC2)
waiug 299505 Mz 987 mv 028 10000355 ke 510 my 23y 527 355 us T
mean 19360 Mhz 10,0587 mv. 1032175 mV 999,997 He 509148 v 23178 v 1271 me 284 223 s
min 224 53 kHz ags 024 289 7123 He 505 18 my 571584 s 268717803
max 358775 Mz 1058 v 1042 v 10095628 ke Sl my 33w 38 5482747 me 238 9875 us
sdey 8996 kiix mauw 3608V 1152 He 21V EER T 173 me 1756 us
m 120733056 £l 54 10742843 54 54 450723 1078343
status 2 v v & v - kS -
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TELEDYNE LECROY
Everywhereyoucos.
w
o
n
“0ame w0ms S0ms “0ms " obs EL o Bams 0
Measure. PideaiCt) P2 okakich F3maich) Patrenic2) P8 okakics) FEmaic2) PTseiC1) P siselC2)
valn 1254381 Mz M m 1548 mi = 48y 45mv 42543259 ma T 8486673 ms
ean 1.27227 Mz 12099 v 1955917 - 45429 0 4948 Y 1340 ms s me
min 1673044 it 147 i 1543 - simv asmv 655730 5865 us
ma 1550541 MHz 2R m 1571 - i 4amv  43560M0Tms W46 OSTHGSE ms
sder 45,03 Kz ;083 6205 2259 my 085w 3227 ms 29 me
ram 12235053006 5 2 5 260903 695
= v v = =

* TELEDYNE LECROY
Euoryuhieyauios

TELEDYNE LECROY
PR e

T00ms o s
Measare P1reaiC1)
waiug 1233632 Wbz
mean 127282 MHz
min 1076878 Mtz
max 1546253 Mhz
sdey 4438 kit
m 1126205
status 2

P2.pkpkiC)

ofs

PareniC2)

5 nkpkiC2)
v

e 100ms
PPrselCh) PB riseiC2)

10 1338673 ms 77368768 ms
1.769 me 10.053 ms

6 5906 3 31643538 ms
302487108 me 56 0062124 ms
2934 ms 6082 ms

249243 i

TELEDYNE LECROY |
AP e

TELEDYNE LECROY
PR e

T00ms o
Measare P1ireaiC1)
waiug 123423] Wbz
mean 127237 MHz
min 106332 Mz
max 1551738 Mhz
sdey 4502 ki
m 1 7221486
status 2

wms

P2.pkpkiC)

ofs

P3msiCi)
1968 mV
1958500 mv -
1845 Y -
1987 mv. -
T WY

5

PareniC2)

5 nkpkiC2)
oty

PE rmsic2)
"3
18.33574 v
82 mv
85 miy
0wV

5

-

e el
PPrselCh) PB riseiC2)
2309631 us 53983568 ms

1592 me 726
59683 43 43016746 ms
50 55TRTI8 ms 28 3526260 ms
2838 ms 1954 me
310923 50

TELEDYNE LECROY |
AP e

0o i ms
Measure. Pl freaiC)
s 1190647 Mz
frean 127241 Mhz
in 107420 Mz
ma 1558738 MHz
sder 4490 kiz
ram 113711638+

ims

“oms =

P2pkokich PImsiC)

81 my 1250 my

11,9800 1.957060 ¥

5 i 1845 iy

1302 my 1578 my
2006 ¥ 6470

51 ]

v v

obs
PafreC2)
7102 1
1000052824 Hr
43 85638307 Ko
22k

]
a

Bms T

PBrise(C2)

2990843 497
kS -

* TELEDYNE LECROY
Euoryuhieyauios

T00ms am

Measare fresiC1)
e 1301578 Wbz
mean 127226 Mz
min 1076404 Mz
max 1554195 ke
4139k

m CE

status

Sims

PareniC2
7665850 Ha
50,0000 He

492571618 Hr

50 7808041 He
2347 mh

49
Y

S nkpkiC2)

PE rmsic2)
720 mv
72.02070 v
T18my
21 my
255wV

5

-

Bims T00ms
PPrselCh) PBriseiC2)
8206451 us 45963128 ms

1611 me 45645 m8

5 40379867 m3
474230018 ms 43001883 ms
2829 ms M3us

312643 548

= -

TELEDYNE LECROY |
AP e

Toms a0ms
Measure. freaiCT)
s 129812 Mz
mean 127265 MHz
in 1077701 Mz
a 1585318 Mz
532
m 107527008

ims

P2okokiCT PImsiCl)
A 1574 my
123312 mi 1870671 mv
185 1955 my
1240 M 1992 M

3 82020

52 52

v v

obs

P4 frealCE
366027

5 okokiC2)
1

Bims ne T

P7 siseiC1) Parse(Cz)

8418320 ms 56221744 ms

2479 ms 5 16346 ms

74227 us 54775484 ms

50.3120660 ma 56280317 ms
228 ms [

1897663 503

S -

T00ms
Measure P1.freaiC1)
g 1235151 Mtz
mean 127328 MHe
min 1061250 Mtz
max 1472099 Mtz
sdny 47 88 khe
m 12 8148816
status Y

Sims

P2.okpkiC)
1323 mv

P3msiCt)
v

obs

P freaiC2)

PS5 skokiCZ)
v

2039567V
2mmv

23V
Abamy
L

-

Bims T00ms

PTrse(C1) Pa sseiCZ)

139571517 ms 52568430 m3

53 ms 5992171 ma

58550278 ms

76.4027318 ma 60079954 ma
BT ms 7

114ee3 653

T00ms 0ms
Measare fresiC1)
e 1270017 Wbz
mean 127280 MHz
min 1072176 Mz
max 1568615 MHz
4554 ki
m 1140634006
status

Sims

Soms
P2.pkpkiC)
1202 miv
12,0008 MV
HEEY
e
FT
52
v

obs
P3msict) P4 reniC2)
1855 miV 0013069 e

1956842 mV

1o Y 49 5535225
1975 mV 50 4180449 He
T2V 1644 mhz
52 463
v &

S nkpkiC2)
v

ST MY
528y

4 Y
a5V
52

-

P& rmsic2)
78
17826540 v

v
1784 v
697wV

Bims [

PPrselCh)
25924332 ms
1632 me

51408 s
58137895 ms
2870 ms

2855423



R TELEDYNE Lo
Evryarreyodion, |

T00me o wms Sams ofs Zams anms e EIn

Measare P1reaiC1) P2.pkpkiC) P3msiCt) PareniC2) S nkpkiC2) Pé rmsic2) PPrselCh)

waiug 1254391 Wbz 1174 mv 1848 miv - a8 mv a5 mv 47548259 ms

mean 127227 Mz 12,0989 MV 1955817 mv - a2 a5 1340 me

min 1073044 Mtz 1147 Y 1843 - Sy 45my 6573 s

max 1550541 ke 2T 1971 mv. - 51V 45 m 435805401 ms

sdey 45.03 ki BRI S48V - 2250V 1085w 1237 me
m 12 2058506 5% 5 0 5 2609423 695
status 2 v v Y = ) £
TELEDYNE LECROY
Eviryfri0uooe |

w
N
]
T00me o wms Sams ofs Zams anms e EIn

Measare P1reaiC1! P2.pkpkiC) P3msiCi) PareniC2) S nkpkiC2) PE rmsic2) PPriselCh)

w 1313450 Wbz v 1965 mV — 135 mv Ay us

mean 127248 Mz 1.959333 mv 1582 He 136522 MV 31.29269 v 209 me

min 1053047 Mz £ £ 20045305 Hr 132 miv M2 my 67950 s
max 1569506 Mhz B 49 98515696 He 147 v 34 mv 456725038 ms 124256253 ms
4512 K B samu unk 2550 mV e 1524 me #13us
m 142992008 +6 &7 & ] &7 [ 305943 1296343
status 2 v v - - kS -

T00me
Measure. Pt freaiCt)
vabe 1208472 Mz
mean 127398 MHz
min 1133403 Mz
max 1514085 Mz
sdev 4659 K

m 555621806
status z

some

P2 pkokiCH)
1570 mv
15,4284 mV.
1470 mV
641 my
I

n
v

15317643
a

- TELEDYNE LECROY
Everyahoeyouicos

wm Boms ams 100ms
P6 ms(C2) P7 risefC) PBrise(C2)
382 my 42950603 ms 2805719 us
338.25065 v 1440 me 282942 08
1AMV 8476 s 275 1468 us
34my 465001633 ms 7525 us
AW 451 1055 us
n 535483 1537883

v

TELEDYNE LECROY

" ey Yoo
w
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“ame s ETr “ome m oy o G £ 100 e
Measure. PireaiCt) P2pkpkich PImsiC) PafreC2) P kokiC2) PEms(c2) P siseiCT) sisef
vaba 123731 Mz 1221 my 1360 my — 62 mi BOmv 1396555 ms 18 4745937 ms
frean 127196 MHz 12142 M 1962314 ¥ - 59404 mV 82070 Y 1TzEme 18.46 me
in 1070183 Mz T 1851 my - 55 mv Bomy 5173208 29 7536 us
ma 1556782 MHz AT 1383 my — &1y B5my 1321727 ms 100 4590708 ms
sdev 44.56 kiz I E752 ¥ 134wy 120200 2697 me 1591 ms
ram 11420044845 52 2 2 2514543
status s S

TELEDYNE LECROY

" ey Yoo
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“ame s ETr “ome oy F o G £ 100 e

Measure. P freaiC) P2pkpkiCh PImsiC) PufreC2) 5 kokiC2) PEms(c2) P7 siseiCT) PBrise(C2)
s 1172017 Mz 1233 ml 1874 my 1 0001636 i m 685 my s
frean 12723 Mhz 25959 MW 1981373 mv 1.000003 kHz 23098 v 6047925 2251 me

in 1081170 Mz 1200 mi 1966 mid B0 6235 Mz 228my Bamy 30620

ma 1559510 MHz 1340 2003 my 10239513 ke ER BEmy 324551021 ma
sdev 4478 kiz MW BT 2337 2337 mi ER 3z ms
m 10316285846 5 51 10134943 51 51 1795843
status s v v v v kS

*mmvmscnov

. Everymhereyouicos

it Ub S R DR UL LR T TP i bttt P

v i i i (i " i1l ¢ i , I "
av

100 ms a0 m 80 me 10 me 2 o 20me w0me s0ms soms 100ms

P1 freqiC) P2 okpk(CH P3msiCT) P freaiC2) P5 okokiC2) P& ms(C2) P7 rise(CH) P8 rise(C2)

1347724 Mz 18,59 my 3% my 999 7878 1 1946 V 6770my 4710857 us 2838160 us

127533 MHz 3364274 mV 999 9992 e 1946565 V. 77,0792 my 50428 2699622 us

min 1138885 Mz 36 mY 947 983% he 1941V 769 m! 247 6685 us 1534w

max 1513064 Mz 33 my 10019022 kHz 1954V S773my 12.5022530 ms 220110 us

sdev 4892 ke 6068V 3900 mHz 2764 my 1089w/ 6387 us 5859 ns

Pum 1039920006 5 5 1054363 5 5 79733 10 58763

status 2 v v v v v = P2

TELEDYNE LECROY
PR e
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.
T00me o wms Sams ofs ums Ern 100ms
Measare P1reaiC1) P2.pkpkiC) P3msici) PareniC2) S kpkiC2) PE rmsic2) PPriselCh) riseiC2)
waiug 126542 Mhz 1221 miv 1857 miv - 90 v 175 mv 256 2378 us 75713055 ms
mean 127247 MHz 12,1684 V. 1957194 mv - 89673 MV 1756540 v 1997 me
min 1073634 Mz 128y s - 86 miv 75 mv 58438 3 338 6208 43
max 15837 bz 148y 1973V - a4 v A7 miv 385955121 me 76 MTOITE ms
sdey 4518 ki T 7MW - 1909 mV 4650V 1520 me WEme
m 11 2065266 52 52 0 52 2445423 B34
status 2 - - kS ) 5
TELEDYNE LECROY
Everptiriyouioos |
w
o
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T00me o wms Sams ofs E ann ums Ern 100ms
Measare fresiC1) P2.pkpkiC) P3msiCi) P freniC2) S nkpkiC2) PE rmsic2) PPrselCh) PR riseiC2)
waiug 1362285 Mhz 13 56 mv 2080 mV 997 1451 K SiBmy 168 4 26084603 ms 2694211 us
mean 127311 M 3.5052 MV 2080038 mV 999,998 He 17308 Y 16947457 v 1975 me 9.734
min 1102018 Mz miv 2086 mV. 290 0299 e 2 my 142 1304 3 25538313
max 1543367 Mbz 20 mv 2087 mv. 10096334 ke 526 A3E Y 80 543064 ma. 278 5235 us
4669 K Y 7600V 1240 2620mV STIY 1466 me 2,044 us
m 83078506 52 52 10 3643 52 2641823 10.307+3
= v v & v - = -
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* TELEDYNE LECROY
Euoryuhieyauions
1
S0 ms “40me 2 obs 20 0ms B0ms b
Measure. PlfreaiCt) PImsiCl) PafreaCE) 5 okokiC2) Phms(cz) PTfaCT! P8 falicz)
i ) 1247 m = v 26mv 169 3126 3 AT ms
mean 26689 MHz 14878 mid 124539 mv — 26216 mv 28485 v 2858 ms <185 ms
in 0GHz 098 my 1231 my - 22 mi 23mv s <3Ens
a 0GHz 1299 m 1270 mv - 29 my 35mv HENTEMS < 160493967 mg
sde 2655 ke 15 v E431 W 1512 my 2827w 3488 ms 24ime
m 38918200+ 5t ] ] 51 ] 143763 %1
status a v v 'y v v = =
* TELEDYNE LECROY
Euoryuhieyauio
1
80 my S0 ms “40me 20ms obs 20 0ms Bims B0ms b
Measure. PlfreaiCt) P2okokiCT PImsiCl) PafreaCE) 5 okokiC2) Phms(ca) PTAaNCT P8 fallcz)
i 0 GHz 167 my 125 m) = 124 my BEmy 25000661 m3 S 0HATES ma
mean 26649 MHz TLIUT my 1253020 mv — 120,38 mi 3579241 ¥ 2345 4226
in 0GHz W7 m 1238 - 116 my BIm 10,0742 us 36793159 ms
a 0GHz 263 mv 1269 M - 130 my 359 my 519371225 ma 46207950 ms
sde 2650 ke Sul BT Y 3402 mid 4097w J4EIme 1222 s
Pam ATTEE 106 5t a1 ] a1 a7 1781623 513
a v 'y v v = -

R TELEDYNE L
Evaryahareyouicon

“ame
Measure. PlfreaiCt)
s
mean 26485 MHz
in 0GHz
a 0GHz
sde 2623 ke
m 412751806
status a

ETr

“ome

P2okokiCT
M3 my

ks
PafrealCE)
9900779 o
49999970 He
499050636 Hz

500166046 Hz
4352 mHe

o s s o0

Pims(C2) FTAaNCT P8 faliCz)

Bamy 85164 m3 50013477 ms

355 41963 v 3012ms 500104 ms

80361 us 5 6757 ms

e my 3659499972 ma 60207892 ms
T2 W 3 0

148863 B

v = £

TELEDYNE LECROY |
AP e

o
v
00ms. 30ms obs 20ms anms 80ms

Messure. P1teaict) P2 okpk(Cy P3 meich) P4 treaCa) P5 kokica P6 rmeic2) F7 falic) Pz
s [ nam T my = EL 76 mW 5318 s 3005684 ms

mean 26640 MHe 14528 miv 1252183 v - 40 980 v Tris2my 2565 m 53
min 0GH: 101w z - 37 mv 75 miv 16,5950 us 40121918 ms
max 06t 1247 mv 1z mv - sy 50 my 300900754 ms 75486253 ma

sde 2724 ke aw 409wy 2380 m 3BV 1 T
n 3821538006 5t ] ] ] 1571603 az
staue = v v v K = E
e e oy
Everpatureyouicos”
O e e
v

00ms. 30ms Some . obs 20ms anms 80ms 100ms
Messure. P1teaict) P2 koK P3 meich) P4 treoiCa) P5 kokica P6 rmeic2) P7 falic) FaraiC
e 0Giz 1250 my 0287170 @y 718 mv TEHITH ms SRI506T ms
mean 26620 MHe 128558 miv 495995 He 24725 v 7188513 mv 2508 ms 52009 ma
min 0GH: 128 434738083 Ha 218 7™ 5088 us 48331538 ms
max 06t 128 mv 408392417 He zzmv 720 mv 60 3913931 ms 54106677 ms
sde 2695 ke 0310V 1323 mie 3504 v e 4558 ms 1007 us
P 3 T556320v6 ] 459 ] ] 1405923 a5
= v v - = -

T00ms o
PifreaiC1)

25753 MHe

0GH:

QG

3070 khe

3550700av6

wms

Sams
P2.okpk(C)
1261 mv
12.3007 V.
EL
EEEr
01V
n
-

ofs

P frealC2
8y

PS5 kok(CZ)
207V
2025764V
202V
2mv
1880V
n

-

P msicz)
Tanmy
700 81080 m
0.0 mv
996V

]

-

TELEDYNE LECROY
" Evipeiyoucos

5992513 ma
7960 u 52090723 ms

076205108 mg 55906919 ma
743 ms 4

TELEDYNE LECROY |
AP e

00ms. Bims 40/ obs 20ms anms 80ms Boms 100ms
Measure. P1iealC1) P2.okpkCT) P3meiC1) P4 frealC2) P5 akok(C2) P& msiCZ] P fallC) PE1allCE)
i 170 my 1 264 mV - Timy 1.0 my 81159 s 55839506 m3
mean 26639 MHz 1 5776 miv 125333 mV. - 70353 mV! 17 95082 iV 2895 ms 5 68T ms
min 0GH: 1097 mv kel - 5 my 7.9 mv TB45 us 17683892 ms
max 0 GHz 1252 mv 1276 mv. - 79 mV 101 v 66.2707158 ms 01829122 ma

sdev 265 2 ke B4V I 3082 m L 43U ms 21
um 3 8637550w6 51 1 51 51 1 428ee3 a8
*TELEINIE LECROY|
Evoryaniepouons

v

00ms. 30ms Bims Some obs 20ms anms 80ms 100ms
Measure. P1iealC1) P2.okgk(CT) P3.meiC1) P4 frealC2) P5 akok(CZ) P& msiCZ] T allC FRIaINCE|
g 0GHz 115 my 1 248 my 50 0175225 e 527 my 11116786 ms 56114250 m3
mean 28587 MHz 11 6028 miV' 1254004 iV 49 99078 Hr 52173 v 178 03058 iV 2949 ms 560013 ma
min 0GHz 1082my 1240V 43 5972975 Ha 517 mv T BV 329156 us 3936374 ms
max 0 GHz 2R2m 1274 mv. 50423253 e 535 My Wezmy 50.2339099 ms 56542666 ma
sdev 2700 ke MTaV 7982V £4.93 mHr 3458 mi MW 42lims 3041 ps
um 391432%0v6 52 468 52 52 14Meed 468
= = -
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TELEDYNE LECROY
" ey Yoo
w
-

“ame s ETr “ome m oy o G £ 100 e
Measure. Plireaict) P2pkokich PIms(C) PafreC2) P kokiC2) PEms(c2) PTANCT PA fallic2)
vaba 0GHz 18 my 1247 m — 26 my 28mv 168 3126 us 25 4853127 ms
frean 26609 MHz 11,4878 M 1245399 ¥ - 26.216 v 28466 Y 2658 me <1854 me
in QG 0% mi 123 mi - 2 23mv 7 us PET
ma QGHe 1259 my 1270 mi — 29 35my 2PIENTEms < 160 49TGT me
sdev 2655 khz 3015 ¥ LY 1512 my T 3488 ms <41 me
ram 3891820046 5 ] 0 51 51 1437643 %1
= “ ) ) ) ] ’ ) : :

TELEDYNE LECROY

" vy Yoo
w
-

“ame s ETr “ome oy o G £ 100 e

Measure. Plireaict) P2pkpkiCh PIms(C) PafreC2) 5 kokiC2) PEms(c2) PTANCT P8 all

s N3 my 1250 my — 18 my v 8100 us 28813 us
frean 26627 MHz 116400 M 126391 MW - 17349 3401993 v 273 me 34 350
in 0GHz 08 mi 1235 md - 114 my L 288310 s 1895111 s
ma 0 GHe 1231 my 1289 mi — 123 v 1w 336222083 ms 267377 us
2666 kiz ou 1001w 1808 mi R 3
m 43525086 5 5 5 1776843 11741843
a v v % -

- TELEDYNE LECROY
Evaymhaeyoucoe

=S

Pt freaC)
0Ghz
215965 MHz
0GH
0Ghz
3810 kHz
325 4960+3

0 me 0ms

P2 okpk(CH
W97 my
15.2260 mV
15T my
6,44 mv
Us AW
52

v

P3msiCT)
1985 mv
1991298 miV
1964 mv
2013my
2030uV

52

v

o
P4 frealC2)
10001757 ke
996 6294 z
1.0025220 ke
5230 mHz

10 3486+3

a

P5 okokiC2)
976 my
976462 mv
12 mv
%82 mV
2052my
52

v

W Boms Sme 100m
P& ms(C2) P fallC) P8 fallC2)
182my 34901405 ms 2893704 us
33811882 mV 1588 me 268 1671 us
3O my 2730355 us %4003
3/IMY 264932320 ms 291135 us
5585V 2105 ms 9520 ns

52 2676e+3 10 M8e3

v = P2

TELEDYNE LECROY
Evryetnreyouton |
w
o
o
100ms am Bms S0ms obs Zame T Bme Boms 100
Mesare Pl fealC) F20kpkiCh P3msic) Pa teaic2) PS okokic2) P8 msic2) faa Pz
e Gk 1157 mv 1256 o = v 73 25N ms
mean 26642 N2 11,5905 v 1248450 Y - P T3t 299 e
min = 083 my 123 - 0 i 72mi 145578 13
max oGk 1242wy 1270 my - wmy 78 miv 58 1613680 ms
sdeu 26031 =T 7097wy - 1425 mY e 4170 ms
Pum 41554106 0 5 E 154803
priv = . =
TELEDYNE LECROY
Evryetnreyoucon |
w
.,
o
" Tooms am Bms S0ms obs Zame T Bme Boms 100
Mesare Pl fealC) F2kpkiCh P3msic) P4 feoiC2) PS okokic2) P8 msic2) i
e 12,02 mv 12723 v 10008018 kHa 12 v W3 €7 1527 s
mean 26622 N 118475 v 1297818 my 1000002 btz asImy 60,3061 mv
min = 145y 1280 2z [ER
max oGk 1288 my 1318 my 10150887 ke 218 my LA
I maw EE 2405 e 180 my T e
Pum 33240 10 1490+ ] ] 3
priv x v . v v =
TELEDYNE LECROY
. e
BB b Gy i R
| i i f W \ ) i i
1
7 Sooms ms s o wm B ams
Meas P1heaiCT) P2okokiCh) P3msiC) P4 freaC2) P5 okokiC) P6 maiC2) PTanCY P8 falc2)
vahe - 19.56 mV 33 mv 10003184 kiz 1926V 676 1 mV 524 8527 21 M% s
mean 21192 M 19,5085 mV 3391702 my 1926519V 67616343 my 7507 us 2916785 us
min 0GHz 1910 mv 3N mv 1924 E760mv 5414 784 us.
max 0 Ghz 075my 34 my 1930V T64my 134513577 ms 230750 us
sdev 823 ke 24V 2497wV 148y 555/ 7872 49308
m 9% 2 2 52 2 5283e+3 10 3480+
staus x v v v v

TELEDYNE LECROY
L | g

o

.
T00me o wms Sams " ofs EL e Ern 100ms
Measare PireaiC1) P2.pkpkiC) P3msici) PareniC2) 5 nkpkiC2) PE rmsic2) P fallC1) PEAINCZ)
waiug 0GH:z 12 14 mv - 68 v 171 10402148 me e
mean 26630 MHz N5 m 1257017 v - 69571 mV 1707451 v 2479 me 1196 me

min 06GH 0% my 1240V - 6 miv 70 mv 16 589 s 5791

max 0GH: 27m 1278V - 75V 172 my 32974288 ms 56 495211 ms
sdey 3627 ks TeAW TEWWY - 20Mmv ET 1306 me 2814 ms
m 5312279046 il il 0 bl 7 224943 7572843
i - ) ’ ’ ] ’ ; -
TELEDYNE LECROY
Evrpetiriyouoos |

w

o

.
T00me o wms Sams " ofs ums Ern 100ms
Measare PireaiC1) P2.pkpkiC) P3msiCi) P reniC2) S nkpkiC2) PE rmsic2) 7 fallC1) PEAINCZ)
waiug 13 38 miv 1484 mv 299 9801 o 502 my 168 4 v 3008802 ms 04T us
mean 26356 MHz 13,0784 MV 1470633 mv 999.9968 e 199538 v 16934668 My 23564 me 283 116 s
min 06GH T 1451 a7 1832 142 iS4 273551008
max 0GH: v 1481 mv. 10060585 ke 502 w3EmY 89 538877 ms 238 440 us
3397 ki T T 2915 mh 1582V 56524V e 1582 s
m 1863111846 52 10 36+ 52 52 1817443 10 3484+3

status 2 v & - - kS
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[
1208Y
se8v
sV — - - - - - - 1
198,
-
202
258 EET) e 500 o 500 T 158 25 258
Measure. P1frealC1) P2 okpk(C P3 msiCl) Pl freaiC2) P5 okok(C2) P& msiC2) PiseCl) P8 riseiC2)
g - B1Emy - 12236V Tanv 436680 us 1902303176 5
mean - B8V - 12236V ramv 436,680 us 1902303176 8
min - B4 BV - 122V TImV 436680 us 1302303176 3
max - 8 BA1BmV - 12236V ramv 436680 us 1902303176 5
mum 1 1 1 1 1 1
status a v v v v 3
* Evarpmirepouoos
[
1258
sssv I
sV — - - - - - -
108,
- I
202V
258 EET) 15 500 o 500m T () 25 258
Measure. P1irsalC P2.okok(C1) P3.meiC1) P4 frealC2) P5 akok(C2) P& msiCZ) PliseCl} PBsissiC)
g - 13072V 064 6 mV. - 122 8500 v A4 s 9533768 m3
mean - 135080 V 892 40 mV - 12231000 v BESESV 442625 us 265 Tms
min - 12086 v B532mV - 12224 7862V 440217 us 9509166 ms
max - 15012V 9685 mV 12240V 4Ty 4549 952152209 ma
sdev BBV 5567 mV - TAH mV BT B 1806 us 397 3ms
um 4 4 0 4 4 4 4
stalus & M - - - - M -

[ |
1308
ssav
soev — - - - - - - 1
19
-
200¥
251 EET) H ETr o Soms T 154 25
Measare PireaiCt) P2.okpkiCh P3msici) PareniC2) S nkpkiC2) PE rmsic2) PPrselCh) riseiC2)
waiug — 13 8532 - 1228V TuE3 v 40317 us 852 152089 ms
mean - 1312V B532mv - 12224V 362V 440217 ug 952132269 ma
min - 13112V B2 - 12224V Tee2 v 952 152208 m3
max - 1312V B33 2mV - 122247 THE2V 40317 s 852 152289 ma
m 1 1 1 1 1 1
status - v v - v - v -
* Everymerepouions
[ |
1298
sgev
sgev — . . 1 - { .
108,
-
202V
25s EET) s ETE [ S0ms i 158 25 258
Measure P1freaiC: P2.okok(C P3msiCt) PafrealCa PS5 akokiCZ) P msicz) PTse(Cl) PasiseiCZ)
g - 13184V B4 5mV - 223 B0V 4340105 956,179 us
mean - 135182V B85 51 miV - 223200V 8280V
min - 13086 v 8532 mV - 12224 7862V
max - 15012V 9885 mV 12240V ATV
sdny ey 5104V - 400V 827V
m 5 5 0 5 5
status 'y - - a - -

| i

En

P2okokiCT)

“500me

PIms(C)

PafreC2)

00me

P5 kokiC2)

1 158 28 758
PEms(c2) P siseiCT) PBriselC2)
8454y 441790 us 95 460374 ms
82081V 4410035 us 5236 me
440217 s 95 460779 ms
8454y 441750 us 952 152208 ms
prrey TBGT ns a8 Ime
2 2 2

v
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ETr

Soms
S nkpkic2)
EL
1216V

11216V
1216V

Pé rmsic3)
24y
24 mW

24mi
24my

PPrselCh) PBriseiC2)
H3M5 05 1733140584 5
2349508 1739140584 8
24344545 1739140384 5

243445 05 1739140584 5

1 1
v -

Measare PireaiCt) P2.okpkiCh P3msici) PareniC2)
waiug — 12140V 87 9my -
mean - 12790V BTImV -
min - 12740 BT amy -
max - 12140V BT AmY -
m 0 1 1 0
status - v v Y
[
v
0V [
ov - - |
EET) T ETr o
Measare PireaiCt) P2.okpkiCh P3msici) PareniC2)
waiug — 12760V BB mY -
mean - 12780V BLE MY -
min - 12760V BBV -
max - 12760 B4V -
m 0 1 1 0
status - v v Y

Soms
S nkpkiC2)
N
11224V

11224
122V

PE rmsic3)
22 mi
22mW

22mi
22 m

PPrselCh) PRiseiC2)
5078 us 736080 ms
8736060 ms

4507 43 736080 ms
24507 s B736080 ms
1 1

v -

En

P2okokiCh)
12804 v
12808 ¥
128044
12804 %

1
v

“500m

PIms(C)
T

A e

]

En

“500m

PImsiCl)
B2

PafreC2)

00me : 158
PafreC2) P5 kokiC2) PEms(cs)
- 120y 25mv
- 120y 25mv
- 11240% 25my
— Ny 25mv
1 1
v v
TELE
Everyuhaveyoudoos
00me : 158 28 758
5 kokiC2) PEms(c3)
1y 24mv
- naey 2amv
- 12y 24mv
nay 24mv
1 1
v v

P2.okpkiCh
12782V
12732V

12792 v
1272 v

1
v

ETT

P3msiCi)
B4 my

o

PareniC2)

Bl

Soms
S nkpkiC2)
11286 v
1129 v
11296 v

Pé rmsic3)
24y
24 mW

24mi
24my

PPrselCh)

245,047 us

245047 s

45047 43

245047 s
1 1
v -
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TELEDYNE LECROY
1 Everyuhaveyoudoos
L
1398V
ssav
sy - - — - - L
BN ~500ms of s00ms 0 158 28 251
P2okakiCh P3ms(Ch) PafalC2) Phokakic2) Péims(c2) PTAaCY P5 fllC2)
= 1890650490 5 1220 7366V EACT T 80BS043 §
- 1898650493 5 12220% 7366 % 216008 1.630650453 £
- 1898650403 5 220V T 2w 1 BABES4S) 5
- 1898680493 5 1220v 7365% 32 16008 1 83BA80453 5
Il 1 1 ] 1 1
. v v P
TELEDYNE LECROY
Everyuhaveyoudoos
L
1398V
ssav
sy - - — - - L
BN ~500ms of s00ms 1 158 28 251
P2okakiCh P3ms(Ch) Pa.falC2) Phokakic2) Péims(c2) PTAaCY P5 allc2)
143 634 8503859 ms a4y 858V EET § 503859 ms
14368 614 v 9503959 s 12204y sasY NTs 950959 ms
14368y 34 59 ma 2204y 8498V s 9503958 ms
14368 Y BE34 v 9503999 ms 12204y 8458V 30338 5503999 ms
1 1 1 1 ] 1 1
v v

TELEDYNE LECROY
* Everyarvaeouocs: |
L
1308
ssev

En T ok Toom W = 7
P2okkich " Putancal Psokakica Pmaical Prac
Sy 2 smum e Tassy Wi e
Thamy s 2216y [ N EINzm
I isey - 03131392 ma 12216y Tosay Na@u  snissim
Ty T smum 1216y Twav Masis w002 m
1 1] 1 1 1
J J . . .
TELEDYNE LECROY
Do |
L]
sy
asav
s - - - - I - l,
En T ok Toom W = 7
P2okakich s putancal Psokakica Pmaical Prc
Tawy wIhmy 551910 ey t i
razy w20 my 100008 226y Bav o001 it
Ty 38 15400 e Banu 16001 s
it et 15000 1 2%y Bansv 8001 us
| i 3 i ] i
M . . . . .

TELEDYNE LECROY
PR e

T

P2.okpkiCh

ETT

P3msici)

ok

P4 fallC2)

95161384 ms

v

Soms T 158 I3
S nkpkiC2) PE rmsic2) T fallcT) PEAINCZ)
1228V (= 7T s 516134 ms
12224V aamy
12224V B4V
122247 B4V
1 1
v -
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TELEDYNE LECROY TELEDYNE LECROY |
Everyahertyouions Everyomireyouloo”
L] L]
1y 1y
nv v
255 EH 1s “St0ms S00ms is 155 25 25 EH 15 o S00ms 158 25 258
Measure. Plfreaic) PZokokiCT. PImsiCl) PafreaCE) 5 okokiC2) Phms(C3) FrAanCY P8 fallicz) Plfreaic) PZokokiCT, PLmsiCt) PafreaCE) 5 okokiC2) PE msiC3) 7 falicT) PEfaCz
i - a5y - - 102520 2amv 60Tus T8 5 - Ay - - [EET 22mv 221305 B 574491 m3
mean > 14554V - — nay 24my 32607 us 1730077183 5 > 1458V - — 1naow 22 my 233 0s B 574401 ma
in - > 14564V - - nszy 24mv 0T us 1720077183 5 - > 14548V - - nay 23 mi 2213 86 574401 ms
a - > 1454V - - 122y 2amv 32607 us 173077183 5 - > 14548V - - nany 22mv Ratius 869574491 ma
[l 1 0 ] 1 1 1 1 [l 1 ] ] 1 1 1 1
'y 4 i 'y - - 5 'y 4 It 'y - . -
TELEDYNE LECROY TELEDYNE LECROY |
Everyahertyouions Everyomireyouloo”
L] s L]
1y 1y
nv v
EH 1s “St0ms S00ms is 155 25 25 EH 15 o S00ms 158 25 258
Plfreaic) PZokokiCT, PImsiCl) PafreaCE) 5 okokiC2) Phms(C3) FrAaNCY Pa falicz) Plfreaic) PZokokiCT, P3msiCt) PafreaCE) P5.okokiC2) PE msiC3) F7falicT) PEfallCz)
- 14264 665 my - 1208w 25mv ENGT 730505 ms - 1421w 9655 mV — 1240y 24 16,624 us 1247 us
142684 BEES m — 1208w 25my 31080 us 8730585 ms 142129 BEB AV — 120w 24 16,624 s 12147 s
- 14264 ¥ BEES my - naey 25mv ErT 8730505 ms - 142129 855V - e 24w 16634 us £72 147 us
- 14264 ¥ 665 - 1208w 25mv 3080us 6730508 ms. - 14212% B65EmY - 120% 24mv 16,624 5 81247 us
[l 1 1 ] 1 1 1 1 [l 1 1 ] 1 1
'y v - 'y - - 'y v - 'y

1 1
- -

TELEDYNE LECROY |
AP e

s

P2.okok(C
14248V
14248V
14248V
14248V

1
-

ETT

P3msiCt)
B55mY

ol L i 158 25 258

PafrealCa PS5 kokiCZ) PE msiC3) F7falicT) PEfaCz)
- 11208V 22mv 28 7501188 m3
- 11208 22 my 3220908 B7 501188 ms
- 11208 v 23 mi 220805 7501188 ms
- 1208V 22mv R m
0 1 1 1 1
a -
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Pl

TECADY

Euoryabiveyouoos
S00ms is 155 25 25
5 okokiC2) Phms(cz) P siseiC1) Parse(C)
122%Y LELE] FUSET T B9 1634 5
122V 13V 478130 s 1599212694 5
122380 7V 478130 us 189212634 5
122364 LEL AT 1M s 189921263
] 1 1 1 1
'y - - - -
00me 1 158 28
P5 kokiC2) PEms(c2) P siseiCT)
1220w 8457v 430016 us
2USBY a0V 484 TES s
12240% 78 478130 s
122524 8457V 490016 s
FEey 2539 my 529 us
3 3 4
v v -

ETT

PLmsiCt)
18114V
150108V
17907 v
1814V
fLEa
2

-

PafrealCa

Bol

w Everymerepouions

Prrse(C1) PaseiCz)
481045 05 48 313376 m3
478587 s 548 313375 ma
4T3 us 940 313376 ms
451045 s 940313376 ma

1458 ps -

2 1
- -

ETT

P3msici)

18407V
182366V
17907 v
18407V
frey

5

-

PareniC2)

Bl

Soms
S nkpkiC2)
1244V
12245000 v
12240V
12282V
e

4

-

PPrselCh) PRriseiC2)
4918 s 952 683 s
4B3E1Z s P
v

490016 s 848313375 ms
5166 us .

5 4

-

w Everymerepouions

s

P2.okok(C
787

277V

2mv

amrv

573V

3

-

ETE

PLmsiCt)

PafrealCa

Bol

S0ms
PS5 skokiCZ)
0

v
12248000 v
12244V
12252V
4000V
2

-

PTse(Cl) P rseiCZ)
1us 5 520469 m3
43042 s 219ms
AR 1M us 55 531458 ms
A5 s 940.313376 ma
5038 us

3 2
- -



s ETT

PLmsiCt)
18125V
18125V
1815V
16128V

1
-

Bol

PS5 skokicZ)
2216

12216V
12216V
12216V

1

e e oy
Everpotmeyouloos

FIiact P alcz)
75046 U 89407185 5
75,046 us 1896407185 5
7546 us 1896407185 5

75,046 s 1696407165 8

1 1
- -

R TELEDYNE Lo
Evymeyosi |

T ETT

P2.okpkiCh P3msiCt)
2mry 187V
zm7v 18397 v
2wV 18307
2m1v 18387V

1
v

Bl

Soms

S nkpkiC2)
1240V

12240

v

P fallcT) PEAINCZ)
60212 15 496660 ms
60212 us 9496660 ms
6212 13 9436560 m3

0212 15 5498560 ms

Pl

S00ms

5 okokiC2)

AR [ELEDYNELECROY
Evorpuoreyouioos.

FLalct PE allcz)
7502 s 547 254486 ms
75127 us 947 254486 ms
752 us 947 254486 ms

73127 s 947 250406 mg

1 1
- -

500

PIms(Ch)
18382
18392
18392
183824

1
v

00me

5 kokiC2)
12218y

1228 Y

* TELEDYNE LECROY
ey Yoo
PTANCT PA falic2)
43140 us 48 183 s
4314008 49,183 48
43 140us 48 183 s
4314008 48 183 s

AR [ELEDYNELECROY
Everyahertyouions

Pl

1s

PZokokiCT.
2938V
283y
2938y
293V

1
v

S00ms
5 okokiC2)
122y
12232y
12232V
12232v

1
-

FrAanCY P8 falicz)
XL 55148547 ms
T TT3us 95 148547 ms
T 95 148547 ms

T3 us 95148547 ms

1 1
- -



TELEDYNE LECADY
AR T

BN “500ms s00ms 158 s 258
P2 okokiCTy P3ms(Cl) P freniC2) PS okokiC2l P&ims(C2) PT riseiC) Parise(C2)
1833V - 12156V [T 1915255365 5
3060V 1833 - 12156V 13T
30680V 18334V - 12136V L
3068V 1833V 12156 13TV
1 1 ] 1 1
v v & M
TELEDYNE LECRDY
Everywharyouloes”
L}
wy [

5. EET 18 “500ms o 500ms 18 158 25 258
Measure. PLireaiCT) F2.okgkiCT) PRLms(Cl) P4 freaiC2) PS.okakiCZl PE.ms(C3) P sigsiC1} Pi.iseC3)
il - 18071V - 12 164 8513V 270 668 us 9564076 ms
mean - 2793V 18871V - 12184 8513V 270 885 us 9 564876 ms
min - 2793V 18871V - 12164V 8513V 270 688 us 9 564076 ms
max - 213y 18671V 12964 8313 270,668 us 9.564875 ms
m o 1 1 1 1 1
status a - - & M M

1 1
- -

| TELEDYNE LECROY
t Evryetnreyouton |
EE) Te S s T 58 25
Pl fealC) P2okpkich) P3msict) Pa teaic2) PS okokic2) P8 mic2) PTiselCt)
- v 1838V - 216 TRy 232,106 us
- 3y 1056 v - zwy TaaTy 232,106 us
- 3wV 1858V - 260V 7TV 232 106 s
- 3wy 18585 - 216y Taary 232 106 us
1 1 1 1 1
v v v -
TELEDYNE LECROY
Evryarereyousos
]
is S Soms i i5s 25
F2okehch) PamsicT) B4 eaC2) P5 okehicz) P6 msic2) PTisect)
v 10072V = I 85V wIET U
2mav 18872V - 2y B3RV 250874 us
2mv 1872 v - 216V 8518V 263674 us
zmav 10872V Y 8318V 087 us 950181 us
1 1 ) 1 1
v . . .

1 1
- -

TELEDYNE LiCHOY
£ | g

]

Measare PireaiCt)

T
P2.okpkiCh
v

27V
26V
26V
1

v

ETT

P3msict)

ok

PareniC2)

Soms

S nkpkiC2)
12184V
12164V
12164V
12164V

1
v

PR riseiC2)
5915764 ms

PPrselCh)

48



1s “St0ms

PZokokiCT. PImsiCl)
2892v 18637 Y
2802v 18837 Y
2082y 18637 ¥
2692v 16637 ¥

1 1
v -

* TELEDYNE LECROY
Euoryuhieyauios

En “500m

PImsiCh)

ahs S00ms 155 25
PafreaCE) 5 okokiC2) Phms(ca) FrAanCY P8 falicz)
= 121564 135V T8azius 813190386 5
- 12 1% 1388V 200 1913190985 5
- 12156 7385V 78420 us 1913180586 5
- 12156 % 1385V T840 us 1913190556 5
] 1 1 1 1
'y - -
TELEDYNE LECROY
Everyuhaveyoudoos
00me 158 28
P kokiC2) PEms(c2) PTANCT PA falliC2)
12160 8511y 74667 us 569661 ms
- 12160% a511v 74667 us 9569661 M8
- 12 160W 8311y 74T us 9 569661 ms
— 121604 8y TABET us 9 563661 ms
1 1
v

1 1
- -

Plfreaic)

Pl

K 1s “St0ms
PZokokiCT, PImsiCl)

2896V 16758

2806V 18754y

206y 18754y

2696V 18758y

1 1

v -

* TELEDYNE LECROY
Euoryuhieyauios

En “500m
P2pkokiCT) PImsiC)
2835V 18876
2839V 18876 ¥
283y 18876 W
283 18875 Y

1 1

v v

TELEDYNE LECROY
Everyahertyouions
! -
nv
S00ms 155 25 25 EH 1s “St0ms S00ms is 155 25 25
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