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Project title Study of Charge and Discharge Lead-Acid Battery
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Abstract

This project has been accomplished for the study of charge and discharge of lead-acid
battery BV 1307 which is used for electric bus prototype in the Faculty of Engineering, Naresuan
University. For the charging test, there were two chargers which are a single-phase 220Vac
electrical system and an SSR-control thrce-phase 380Vac electrical system. The experiment
shows that the single-phasc 220Vac system can be used for charging the electric bus but it will
take a long time for changing. For the SSR-control three-phase 380Vac electrical system, the
cxperiment is set with constant current charging by setting current 25A, 204, 15A, and 10A to
determine appropriate current. The results are that the current 15A to 20A is suitable. In addition,
the experiment of discharging is undertaken done with two types of discharging by light bulbs
and by electric bus engine, both types of discharging are similar. The specific gravity value and

the voltage of battery are decreasing with discharging time.
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31U 3.5 Medemsetufinavagmssalssyuuu T 1ol
Asa1a NNR1e

¥ o

. ] =y 9} = o
Temp outside (B4R UKaTYE) = Agangiiverialaeldme luiiwes

—_—

2. Temp Battery (P HFRIFOE) = ﬂ'1qnmqﬁﬂumm'jaxmama‘lumema%i'ﬂ
Tauldime Tuiimed

3. Vmin = U5 A9UUDILAMST Y01 IN 135159810 InIAI 893 Agilent MSO-
X 3014 A Oscilloscope

4. Vimax - uisinosanauiims s fiselfuuansivasiimemissum
iJ'IﬂLﬂd‘;ITEN’i’ﬁ Agilent MSO-X 3014 A Oscilloscope

5. Current max= N3 LUATIFAYMEINNINS WUAABT B LAINIATOI T
Agilent MSO-X 3014 A Oscilloscope

1 T o { o d 1 = o
6. S.G.=ﬂ’lﬂ’.]11]ﬂ':Nﬁ]1lw133"“ENLﬁ_lﬂlﬂﬂ%mm3ﬂ1ﬂ15%15ﬂﬂ1uﬂ1ﬂ1ﬂ vlﬁjﬂﬁi”.ﬁai

s

8 3
HvsuTuasuMsNadoUlail
o = | w T 1 ) Q T o Qs
n) hnsasudnuuames lnemsiadinnuardumizuazussauneuihnidalsgy
o A 4 T Vo Wy P ° o
¥) asrFaminsnsidiulend i lddassuunsminaurimnie
1 o ! P w A o
A) AsmuaniausanIasniadfun s WHh

4 g y ar
9 arusame Muaziwsnnesvoio Ihdnasuionnuilasans




23

] o ¥ 1 a':v Y o A o
9) qegilnisimitaaineNdoansnIATedsisa
o s 1 ey
) ﬂ1ﬂ1§tﬂﬂi$ﬂﬂ‘h"]iﬂﬂm%gﬂ’)‘ﬁ
o w 1 U ° 9 W o AR T ar A 1A v
%) ﬂWﬂ]‘i’Jﬂﬂ1ﬂ']TJIJEl'NﬁﬂLWT%W‘iﬂMﬂ’U‘U‘H"ﬂﬂﬂWINTﬁqcluﬁ"l‘i"lﬂﬂuﬂﬂﬂ'mmiﬂul'ﬁﬂtﬁlx

Wmsuiinygng 30 uih

v
=1

[ : I
C— = - - 312 mynageumsdatlszquuameifanszuumseasedmle———F— — - — - -

o | ! o
MINAABUBASLQUVAMBIATTULIATONIT3 1Wer 4 Ao Aedl IW 3 mednaefe

awiimouFa lszunadaszial 380 Trad szuuWihaulailsluumasse W ldsy

1
=4

3o s es nlfdmdumsniedae v 3 wa

= o ar
UINDTIA
NISUTUDY

4 ¢ T
IFAT0977990711

ANILUAND

3 gt AL

i 3.6 Sumvuaioanse

ot



9 4 &
audaunseq

&
F¥139

Al
A
RILIERE: ' '
AN | 9Ian 2
1 3.7 SrumdusFonis
ansainldlunisia

24

n) HP33120A FUNCTION GENERATOR ldasnunsesmiuieniugumiviia

U899 SSR-conirol

¥) Agilent MSO-X 3014 A Oscilloscope Jaussauvarzmrlaande 1A 1 uaz 2

f1) Agilent Techno logies N2791A 25MHz Differential Probe 391113 WUHVHEIFD igﬂ‘ﬁ

1uag 2

=)

9) AP-101 Temperature Controller Lﬂ?ﬂﬁ'ﬂqmﬂ au

O

= o ¥ a
) JaTastmesiamanusasume (5.G)
yanlFlumsiamaieg
A w

N danussiuuusmesianingai 1 ugil 3.7

v) Jagiaduildlums vingait 2 Tugil 3.7



v s R S g qn "‘7.':3_‘&_’;1"“*\ 4.:;-":”:! =N TAT
“/T@ﬂﬁgjﬁﬁﬂal‘lﬁ‘.)ﬂ? ;‘:&‘{"1\ ‘H}‘i['u\ Z—!V! VAV AL A
A

25

t 1 = o o
fl) DIUATNTSUAIINUNDIIANISLH 1ugﬂ 3.6

) Jamgungillaaliaies AP-101 Temperature Controfler 2 10399 ¥N1IAAAY

e

=

A pi - Ai’ 9 =3 d' o
N ﬂﬂmﬁqmmmmmﬂizmm 2 1UAT muﬂwuwmﬂﬁxmm S IHUALUATIND IR

a

Ningun)l
2y lunNIZAY
THmnndald

A Yy Y
welvdanagiu

P
HUMADILaS

Iogluszau

T

T 3
A1N14UINTA

AP-101
Temperature

Controller

¥ '
v oo o = A g [

o a -y
71 3.9 AaaaiaTagunglie Tagamgiivie



26

Time Temp Outside | Temp Battery Vmin Vmax Current S.G.
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M99 4.1 rdufioramsnasesugiinisonlszy

Time Temp Out Temp Vmin Vmax AC line Current
{min) side(°C) | Battery(°C) (Vdc) (Vdc) (Vac) max(A) S.G
0 311 32 290 315 230.68 57 1.1
30 32.3 32 290 314 226.43 56 1.1
60 32.8 32 290 312 225.26 56 1.1
90 33 33 290 312 226.89 54 1.1
120 332 33 292 312 225.97 54 1.1
150 334 33 292 314 228.69 56 1.11
180 3306 33 292 314 228.18 56 1.11
210 333 33 294 314 22843 56 1.11
240 34.7 33 294 314 228.37 54 1.11
270 34.4 34 294 316 229.19 56 1.12
300 35.7 34 294 318 231.56 56 1.12
330 35 34 294 318 231.68 56 1.12
360 36 34 296 318 231.94 56 1.12
390 355 34 296 318 231.59 54 1.13
420 32.8 33 296 318 231.61 54 1.13
450 29 34 296 318 232.25 54 1.13
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Time Temp Cut Temp Vimin Vmax AC line Cwrrent
{(min) side(°C) Battery(°C) {(Vde) (Vde) (Vac) max (A) S.G
480 28.2 33 298 318 232.08 54 1.13
—510— —284— 33 208 — |-~ 38—|—232:13— 54 1714
540 28.5 33 298 318 232.09 54 L.15
570 29.1 33 298 320 230.44 48 1.15
600 293 32 298 318 230.32 48 1.15
630 29 32 298 318 231.39 52 1.15
660 292 32 300 318 229.66 46 1.15
690 295 32 300 316 228.31 40 1.15
720 29.2 32 300 316 229.12 40 1.16
750 29.2 32 300 316 229.15 42 1.16
780 28.7 32 300 316 228.42 40 1.16
810 28.7 32 300 318 229.53 40 1.16
840 29 32 300 318 229.58 40 1.16
870 28.7 32 300 316 23033 40 1.17
900 28.9 32 302 316 229.49 34 1.17
930 28.9 31 302 318 229.79 36 1.17
960 289 31 302 318 22922 34 1.17
990 28.8 31 302 318 229.65 34 1.17
1020 28.6 31 303 318 22993 36 1.18
1050 28.5 31 303 320 228.92 34 1.18
1080 28.6 31 303 320 229.49 36 1.19
1110 28.5 31 303 320 229.56 36 1.19
1140 28.4 31 303 320 2303 36 1.19
1170 28.2 31 303 320 230.16 36 1.19
1200 28.6 30 303 320 230.98 38 1.19
1230 28.5 30 303 320 230.89 36 1.19
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Time Temp Out Temp Vmin Vmax AC line Current
(min) side{°C) Battery(°C) (Vde) {(vdc) (Vac) max (A) 5.G
1260 28.8 30 301 320 23095 36 12
—1290-—| —28.9 30— —303—[—303—(—229:14 32 —12
1320 29.1 30 303 320 228.89 30 1.2
1350 29.2 30 303 320 230.28 34 1.2
1380 304 30 303 320 228.33 30 1.2
1410 313 i1 303 316 226.65 24 12
1440 32 31 305 320 228.79 - 30 1.2
1470 322 31 304 320 22791 26 1.2
1500 329 32 305 320 230.36 30 1.2
1530 331 32 305 318 2277.94 22 1.2
1560 335 3z 304 318 228.6 234 1.2
1590 344 3z 305 316 228.29 21.8 1.2
1620 344 32 305 316 227.53 18.4 1.2
1650 348 32 303 316 228.23 20.8 1.2
1680 5 33 304 316 227.85 19.2 12
1710 355 33 303 314 226.55 16.8 1.2
1740 35.2 34 305 316 227.54 19.2 1.2
1770 354 34 306 316 227.85 19.2 1.21
1800 359 34 306 316 227.97 18.4 .21
1830 359 35 300 316 227.58 16.8 .21
1860 34.2 35 305 314 227.45 17.6 1.21
1890 34.2 35 303 318 227.86 18.2 1.21
1920 33.7 35 305 318 228.28 20 1.21
1950 309 35 305 318 228.82 20.8 1.21
1980 28.1 35 305 320 229.87 22.5 1.22
2010 304 35 305 320 229.99 23.6 1.22
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Time Temp Out Temp Vmin Vmax AC line Current

(min) side(°C) | Battery(°C) {Vdc) (Vde) (Vac) max (A) S.G
2040 304 33 306 320 230.3 21.8 1.22

—2070- - - 30— |— 33— |—306—— 320—|—230:16—|—215— —122—

2100 29.2 33 306 320 230.98 20.2 1.22
2130 28.7 33 306 320 230.89 18.8 1.22
2160 29.6 33 306 320 230.95 16 1.22
2190 29.2 33 308 320 229.14 16 1.23
2220 29.3 33 308 320 228.89 18 1.23
2250 29.3 33 308 320 230.28 14 1.23
2280 28.6 33 308 320 230.25 16 1.23
2310 28.9 33 308 320 230.28 16 1.23
2340 287 33 308 320 230.28 16 1.23
2370 28.6 33 310 320 230.32 16 1.23
2400 282 33 310 321 229.94 16 1.23
2430 28 33 308 321 227.56 10 1.23
2460 28 33 308 321 227.32 10 1.23
2490 28.1 33 309 321 228.03 10 1.23
2520 28.2 32 310 319 228.96 12 1.24
2550 215 32 312 320 2299 11.1 1.24
2580 27.7 32 312 320 230.72 12 1.24
2610 27.8 32 309 318 226.52 6.7 1.24
2640 219 32 308 315 225.98 6.3 1.24
2670 279 32 310 315 227.32 7.5 1.24
2700 28.1 31 311 319 228.06 8.3 1.24
2730 28.5 31 311 319 228.48 71 1.24
2760 28.9 31 311 319 228.65 8.8 1.24
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Time Temp Out Temp Vmin Vimax AC line Current

{(min) side(°C) Battery(°C) (Vdc) (Vde) {(Vac) max (A) 5.G
2790 29.3 31 312 320 228.92 9.2 1.24

—2820- - —30.3-- — 31 —313 320 22959 —|—10:4—|—1.24—-

2850 31.1 31 312 320 228.32 79 1.25
2880 31.7 31 312 320 228.11 7.9 1.25
2910 319 31 312 320 228.45 7.9 1.25
2940 32.8 31 312 320 228.42 7.5 1.25
2970 332 32 313 320 228.83 83 1.25
3000 339 32 312 318 228.73 83 1.25
3030 34.1 32 312 318 2279 7.1 1.25
3060 34.6 32 311 318 227.05 59 1.25
3090 345 32 313 318 229.54 8.8 1.25
3120 349 32 311 318 226.37 5.1 1.25
3150 35.7 32 in 317 2264 59 1.25
3180 35.9 34 310 317 225.54 59 1.25
3210 36.6 34 311 317 226.16 6.7 1.25
3240 36.2 34 312 317 228.09 7.5 1.25
3270 38.6 35 310 317 226.9 6.3 1.25
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Time Temp Out side | Temp Battery Vmin Vmax Current

(min) (°C) (°C) (Vdc) (Vdc) (A) 5.G

0 345 345 289 385 25 1.1
10 345 35 293 385 25 1.1
20 34.5 36 298 387 25 1.1
30 345 36.5 290 387 25 1.11
40 35 37 302 387 25 1.12
50 34.5 38 302 387 25 1.13
60 35 39 305 385 25 1.14
70 34.5 40 309 385 25 1.15
80 34.5 40.5 309 393 25 1.16
90 35 41 309 393 25 1.17
100 4.5 42 313 397 25 1.18
110 34.5 42,5 317 397 25 1.19
120 34.5 43 317 397 25 1.2
130 345 44.5 317 397 25 1.21
140 34.5 44 317 402 25 1.22
150 34 44 317 410 25 1.23
160 345 45.5 317 418 25 1.24
170 34 45.5 313 418 25 1.25
180 34 46 313 418 25 1.26
190 34 46.5 313 422 25 1.27
200 335 47 313 430 25 1.27
210 33.5 47.5 309 430 25 1.27
220 33.5 47.5 305 434 25 1.28
230 335 48 305 438 25

1.28
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Time Temp Out side | Temp Battery Vmin Vmax Current
(min} *C) (°C) (Vdc) (Vdc) (A) S.G
240 335 49 305 438 25 1.28
— 250 33 49.5 _305 | 438.._. 25 -1.28.
260 33 50 305 438 25 1.28
vdc ——Ymin (Vdc) =fl=Vmax (Vdc) =t=35.G 5.G.
450 13
430
410 - 1.25
390 L 15
370
350 1.15
330
310 F 1.1
290 1.05
270
250 1
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Time | Temp Out side | Temp Battery Vmin Vmax Current
{min) (°C) (°C) (Vde) (Vdc) {A) 5.G
0 30 30 292 352 20 1.12
10 30 30.5 297 353 20 1.12
20 29.5 30.5 299 357 20 1.12
30 29.5 31 303 369 20 1.13
40 29.5 31 305 369 20 1.13
50 29.5 32 307 370 20 1.13
60 29.5 32 308 370 20 1.14
70 29.5 32.5 309 370 20 1.14
30 29.5 335 311 372 20 1.15
920 29.5 335 312 373 20 1.16
100 29.5 34 314 374 20 1.17
110 29.5 34 317 379 20 1.18
120 29.5 34.5 318 381 20 1.19
130 29 35 321 385 20 1.2
140 29 35 322 386 20 1.22
150 29 36 324 387 20 1.23
160 29 36.5 325 389 20 1.24
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Time | Temp Out side | Temp Battery Vimin Vmax Current

{min) (°C) (°C) (Vdc) (Vdc) (A) S.G
170 29 37 331 400 20 1.25
180 29 38 332 401 __ 20 1.26
190 29 38.5 336 404 20 1.27
200 29.5 39.5 333 405 20 1.28
210 29.5 40 334 406 20 1.29
220 29 41 333 406 20 1.29
230 29 41.5 332 405 20 1.3
240 29 42 333 410 20 1.3
250 29 43.5 331 410 20 1.3
260 29 44 331 413 20 1.3
270 29 44.5 330 413 20 1.3
280 29 45.5 329 413 20 1.3
290 29 45.5 328 421 20 1.3

Vdc =—VMin =fr=VMax ==fk=S.G 5.G.
430 135
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390
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350
330
310
290
270
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Time Temp Out side | TempBattery Vmin Vmax Current

{min) (°C) (°C) {(Vde) (Vde) (A) S.G.
0 32.5 30.5 281 353 15 L.11
10 325 30.5 285 353 15 1.11
20 325 i1 285. 357 15 1.12
30 32 315 285 357 15 1.12
40 32 32 285 357 15 1.12
50 32 325 285 357 15 1.12
60 32 325 289 357 15 1.12
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Time Temp Out side | TempBattery Vmin Vmax Current

{min) {°C) {°C) {(Vdc) (Vdc) (A) S.G.
— J0—__ |- 32 33 289 357 15 112
80 32 335 289 357 15 1.12
90 32 34 297 357 15 1.13
100 32 345 300 355 15 1.13
110 31 35 301 356 15 1.14
120 31 36 303 357 15 1.14
130 30 36 304 358 15 1.15
140 30 36.5 307 365 15 1.16
150 30 37 308 368 15 1.17
160 30 37.5 310 368 15 1.18
170 30 38 310 369 15 1.19
180 30 385 312 370 15 1.21
190 29.5 39 313 373 15 1.22
200 29.5 40 314 373 15 1.23
210 28 40 317 376 15 1.24
220 28 40 317 377 15 1.25
230 28 40.5 320 379 15 1.25
240 28 41.5 319 383 15 1.26
250 28 41.5 321 381 15 1.27
260 27.5 42 322 383 15 1.27
270 27.5 42 326 385 15 1.28
280 27.5 42 330 392 15 1.28
290 27.5 42 329 393 15 1.29
300 27.5 42.5 329 390 15 1.29
310 275 43 330 392 15 1.3
320 27.5 43.5 334 397 15 1.3
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Time Temp Out side | TempBattery Vmin Vmax Current
(min) °C) (°C) (Vdce) (Vdc) (A) S.G.
330 275 44.5 331 395 15 1.3
340 | 275 45 331 395 15 1.3
350 27.5 45.5 330 395 15 1.3
360 275 46.5 330 397 15 1.3
370 275 46 330 395 15 1.3
Vdc ~—8—Vmin —$—VYmax —#=S5.G. 5.G.
410 1.35
390 1.3
370 1.25
350
1.2
330
1.15
310
290 11
270 - 1.05
250 1

Time{min)

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
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Time Temp Out side | Temp Battery Vinin Vmax

(min) o) o) (Vde) (Vde) S.G
0 325 32.5 289 340 1.1
10 325 325 289 338 11
20 325 325 288 337 i.l
30 32 33 289 340 1.1
40 32 335 290 340 1.1
50 32 335 291 340 1.1
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Time Temp Out side | Temp Battery Vmin Vmax
(min) ) o (Vdc) (Vde) S.G
60 32 34 291 338 1.1
_70 32 34 292 340 1.1
80 32 34 292 339 1.1
a0 32 34 292 339 1.1
100 32 34 294 340 1.12
110 31 345 296 341 1.12
120 31 345 297 342 1.12
130 30 345 298 343 1.12
140 30 345 298 344 1.12
150 30 45 300 345 1.13
160 30 345 301 345 1.13
170 30 345 301 346 1.13
180 30 345 301 346 1.14
190 29.5 34.5 303 348 1.14
200 29.5 345 304 349 1.14
210 28 35 306 351 1.15
220 28 35 306 as1 1.15
230 28 35 308 352 1.15
240 28 35 308 353 l.16
250 28 35 309 356 .16
260 27.5 35 310 360 1.16
270 27.5 35 312 36! 1.17
280 27.5 ass 313 362 1.17
290 27.5 355 313 362 1.18
300 27.5 355 315 363 1.18
310 27.5 35.5 315 361 1.19
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Time Temp Out side | Temp Battery Vmin Vmax
(min) ) o) (Vdc) (Vde) S.G
320 27.5 35.5 3le 361 1.19
330 21.5 35.5 3l6 362 1.2
340 27.5 355 318 363 1.2
350 27.5 35.5 318 363 1.21
360 27.5 35.5 320 365 1.22
370 27.5 35.5 320 365 1.23
380 27.5 35.5 321 365 1.23
390 28 35.5 322 366 1.24
400 28 35.5 322 366 1.25
410 27.5 35.5 324 367 1.25
420 27.5 35.5 324 368 1.26
430 27.5 36 325 368 1.26
440 27.5 36 325 369 1.27
450 27.5 36 332 380 1.27
460 275 36 332 380 1.28
470 27.5 36 331 38l 1.28
480 27.5 36 332 381 1.29
490 27.5 36 335 384 1.29
500 27.5 36 334 382 1.29
510 275 36 333 381 1.3
520 27.5 36 333 381 1.3
530 27.5 36 333 381 1.3
540 27.5 36 332 387 1.3
550 27.5 36 333 387 1.3
560 27.5 36 333 387 1.3
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4.3.1 NﬁﬂTﬁﬂTUﬂ‘i“ﬂﬂ'.lﬂfn5H1ﬂﬁ9ﬂ]}lﬂu'\ﬂﬂﬂﬂuﬂﬂlﬂﬂi
M3adi 4.6 namsnelizydleviaen I
Time(min) S.G Temp Outside(°C) | Temp Battery(°C) Volt Battery (Vdc)
0 1.26 311 32.1 298.56
15 1.26 323 323 298.464
30 1.25 328 33 298.416
45 1.25 33 336 298.392
60 1.25 33.2 33.6 298.368
75 1.25 334 33.8 298.248
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Time(min) S.G Temp Outside(°C) | Temp Battery(°C) Volt Battery (Vdc)
90 1.25 336 34.6 208.248
105 1.25 333 344 298.224

— 120 1.25 34.7 344 2982
135 1.25 344 35 298.176
150 1.25 35.7 355 208.152
165 1.25 35 35 298.104
180 1.25 36 35.1 298.08
195 1.25 355 34.8 298.056
210 1.25 328 34.4 297.984
225 1.25 29 34.6 297.96
240 1.24 28.2 343 297912
255 1.24 28.4 34.1 297.864
270 1.24 28.5 337 297.792
285 1.24 291 33.8 29772
300 1.24 293 334 297.672
315 1.23 29 338 297.6
330 1.23 29.2 336 297.528
345 1.23 29.5 345 207.456
360 1.23 29.2 342 29736
375 1.23 29.2 35 207.264
390 1.23 28.7 35.7 297.168
405 1.23 28.7 35.6 297.072
420 1.23 29 34 296.976
435 1.23 28.7 35 296.856
450 1.22 28.9 33 296.76
465 1.22 28.9 32,5 296.664
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Time(min) S.G Temp Outside(°C) | Temp Battery(°C) Volt Battery (Vdc)
480 1.22 28.9 323 296.544
495 1.22 28.8 32 296.448

_510_ v 122 28.6 . 32 296328
525 1.22 28.5 32.5 296.232
540 1.22 28.6 30.8 296.112
555 1.22 28.5 311 295,992
570 1,22 28.4 31.2 295.872
585 1.22 28.2 307 295.776
600 1,22 28.6 30 295.656
615 1.22 28.5 29.9 295.536
630 1.22 28.8 29.6 295.392
645 1.21 28.9 29.7 295272
660 1.21 29.1 29.6 295152
675 1.21 29.2 29.8 295.032
690 1.21 304 303 294912
705 1.21 31.3 29.5 294,792
720 1.21 32 29.9 294.672
735 1.21 322 30.5 294552
750 1.21 329 30.3 294.432
765 1.21 33.1 29.8 294312
780 1.21 335 29.4 294.216
795 [.21 344 30 294.096
810 1.21 34.4 29.5 293976
825 1.21 34.8 29 293.832
840 1.21 a5 29.6 293,712
835 1.21 355 28.5 293.616
870 1.21 35.2 29.1 293.52
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Time(min) S.G Temp Outside(°C) [ Temp Battery(°C) Volt Battery (Vde)
885 [.21 354 28.2 293,376
900 1.2 359 28 293.256

915 |12 35.9 28.4 293,112
930 1.2 342 28.8 292,992
945 1.2 342 28.5 292.872
960 1.2 337 29 292752
975 1.2 309 28.7 292,632
990 1.2 28.1 28 292.512
1005 1.2 30.4 28.6 292.392
1020 1.2 304 28.3 292272
1035 1.2 30 283 292,152
1050 1.2 29.2 26.8 292.032
1065 1.19 28.7 27.6 291.936
1080 1.19 29.6 277 291.816
1095 1.19 29.2 27.7 291.672
1110 1.19 203 27.8 291.552
1125 1.19 29.3 273 291.432
1140 1.19 28.6 28.4 291.312
1155 1.19 28.9 28.4 291.192
1170 1.19 28.7 28.2 291.072
1185 1.19 28.6 27.6 290.952
1200 1.19 28.2 27.8 290.856
1215 1.19 28 28 290.76
1230 1.18 28 284 290.616
1245 1.18 28.1 28.3 290.496
1260 1.18 28.2 28.5 290.376
1275 1.17 27.5 30.7 290.256
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Time(min) 8.G Temp Qutside {°C) { Temp Battery(°C) Volt Battery (Vdc)
1290 1.17 27.7 29.7 290.16
1305 1.17 27.8 299 290,064
_ 1320 | 117 27.9 29.9 280944
1335 1.17 279 30.5 289.848
1350 1.17 28.1 30.6 289,728
1365 1.17 28.5 31 289.632
1380 1.16 28.9 31.5 289.512
1395 1.16 29.3 32.4 289416
1410 1.16 30.3 32.6 289.32
Vde —4=\/0lt Battery (Vdc) —-—5.G.
S.G.
300 1.28
298 - 1.26
296 - 1.24
504 - 1.22
- 1.2
292
- 1.18
290 - 1.16
288 - 1.14
286 - 1.12
284 ~L 11
O O O O O 9O O 0O 0O 0O 0 0 0 0 000 0 0000000
W N oo O W NN O W N0 T O W NN O W N
I A N MM S N W W NSN3 OO NN Mo Mm
L I N s B |
Time({min)

3N 416 navluamaussauduma e nzamghninolszydiovaoa v
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Temp(°C)
38

—f—Temp Out side(°C) —e=—Temp Battery(°C)

36

| —g—

26
24

22

20

14 71013161922252831343740434649525558616467707376738285889194

Time{min)
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Time(min) S.G Temp Outside (°C) Temp Battery(°C) Voit Battery (Vdc)

0 1.27 311 32 303.55
10 1.27 323 32 297.78
20 1,27 32.8 32 297.69
30 1.27 33 33 297.88
40 1.27 332 33 297.85
50 1.27 334 33 297.83
60 1.27 33.6 33 297.79
70 1.27 333 33 29771
30 1.27 347 33 297.65
S0 1.27 344 34 297.52
100 1.27 357 34 29743
110 127 35 34 29733
120 1,27 36 34 297.24
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Time(min) S.G Temp Outside (°C) Temp Battery(°C) Volt Battery (Vdc)
130 1.27 35.5 34 297.18
140 1.26 32.8 33 297.11
150 1.26 29 4 — |— 297.06
160 1.26 28.2 33 297
170 1.26 284 33 296.94
180 1.26 28.5 33 296.9
190 1.26 29.1 33 296.87
200 1.26 29.3 32 296.84
210 1.26 29 32 296.82
220 1.26 292 32 296.74
230 1.26 295 32 296.72
240 1.26 29.2 32 296.68
250 1.26 29.2 32 296.63
260 1.25 28.7 32 296.6
270 1.25 28.7 32 296.54
280 1.25 29 32 296.45
290 1.25 28.7 32 296.39
300 1.25 28.9 32 296.33
310 1.25 28.9 31 296.28
320 1.25 28.9 31 206.24
330 1.24 28.8 31 296.2
3490 1.24 28.6 3l 296.13
350 1.24 28.5 31 296.09
360 1.24 28.6 3] 296
370 1.24 28.5 3] 295.95
380 1.24 284 31 295.85
390 1.24 28.2 31 295.82
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Time(min) 5.G Temp Outside (°C) Temp Battery(°C) Volt Battery (Vdc)
400 1.24 28.6 30 295.76
410 1.24 28.5 30 295.69

— 420|124 | 288 . _ 30_. 295.64
430 1.24 28.9 30 295,57
440 1.24 291 30 295.5
450 1.24 292 30 295.37
460 1.24 304 30 295.34
470 1.23 313 31 2953
480 1.23 32 31 295.2
490 1.23 32.2 31 295.13
500 1.23 329 32 295.07
510 1.23 33.1 32 295
520 1.23 335 32 294,92
530 1.23 344 32 254,85
540 1.23 344 a2 29479
550 1.23 34.8 32 294.66
560 1.23 35 33 294.59
570 1.23 35.5 33 294.53
580 1.23 35.2 34 294.49
590 1.23 354 34 294.42
600 1.23 35.9 34 294.35
610 1.22 35.9 35 294.26
620 1.22 34.2 35 204,15
630 1.22 34.2 35 294,11
640 1.22 337 35 294,02
650 1.22 30.9 35 293.93
660 1.22 28.1 35 293.83
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Time(min) S.G Temp Outside (°C) Temp Battery(°C) Volt Battery (Vdc)
670 1.22 304 35 293.79
680 1.22 304 33 293.69

—.690 1.22 30— — |- 33— |— ——2936]-—
700 1.22 29.2 33 293.53
710 1.22 28.7 33 29343
720 1.22 29.6 33 293.36
730 1.22 29.2 33 293.25
740 1.22 293 33 293.19
750 1.22 293 33 293.08
760 1.21 28.6 33 293
770 1.21 28.9 33 292.89
780 1.21 28.7 33 292.84
790 1.21 28.6 33 292.76
800 1.21 28.2 a3 292,62
810 1.21 28 33 292.53
820 1.21 28 33 292.46
830 1.21 28.1 33 2024
840 1.21 28.2 32 292.29
850 1.21 27.5 32 292.18
860 1.21 27.7 a2 292.11
870 1.21 27.8 32 292.01
880 1.21 27.9 32 291.91
890 1.2 279 32 291.8
300 1.2 28.1 31 291,73
910 1.2 28.5 31 291.63
920 1.2 28.9 31 291.55
930 1.2 203 31 291.44
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Time(min) 5.G Temp Outside (°C) Temp Battery(°C) Volt Battery (Vdc)
940 1.2 30.3 31 291.34
950 1.2 31.1 31 291.23

—960 _ _ _ 12 |- — 317 31 - 29114 —_
970 1.2 31.9 31 291.06
980 1.2 328 31 290.97
990 1.2 33.2 32 290.85
1000 1.2 33.9 32 290.79
1010 1.19 34.1 32 290.68
1020 1.19 34.6 32 290.59
1030 1.19 34.5 32 290.47
1040 1.19 34.9 32 290.35
1050 1.19 357 32 290.29
1060 1.19 359 34 290.19
1070 1.19 36.6 34 290.09
1080 1.19 36.2 34 289.94
1090 1.19 36.6 35 289.87
1100 1.19 31.1 32 289.76
1110 1.18 323 32 289.67
1120 1.18 32.8 32 289.57
1130 1.18 33 33 289.45
1140 1.18 332 33 289.34
1150 1.18 334 33 289.27
1160 1.18 336 33 289.18
1170 1.18 333 33 289.09
1180 1.18 34.7 33 288.9
1190 1.18 344 34 288.82
1200 1.18 35.7 34 287.86
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Time(min) S.G Temp Outside (°C) Temp Battery(°C) Volt Battery (Vdc)
1210 [.18 35 34 28771
1220 1.18 36 34 286.36

1230 — . 17— 355 . 34 285.4. — . |—
1240 1.17 328 33 285.29
1250 1.17 29 34 285.17
1260 1.17 28.2 33 285.07
1270 1.17 284 33 284.97
1280 1.17 28.5 33 284.8
1290 1.17 29.1 33 284.73
1300 1.17 203 32 284.64
1310 1.17 29 32 284.49
1320 1.16 29.2 32 284.36
1330 1.16 29.5 32 284.29
1340 1.16 29.2 32 284.15
1350 1.16 29.2 32 284.03
1360 1.16 28.7 32 283.95
1370 1.16 28.7 32 283.82
1380 1.16 29 32 283.7
1390 1.16 28.7 32 283.58
1400 1.16 28.9 32 283.45
1410 1.16 28.9 31 283.3
1420 1.16 28.9 31 283.21
1430 1.15 28.8 31 283.09
1440 1.15 28.6 31 282.95
1450 1.15 285 31 282.83
1460 1.15 28.6 31 282.75
1470 1.15 28.5 31 282.61
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Time(min) S.G Temp Qutside (°C) Temp Battery(°C) Volt Battery (Vdc)
1480 1.15 28.4 31 282.47
1490 1.15 28.2 31 282.34

1500 | 105 ) 286 30 282.25 _
1510 1.15 28.5 30 282.17
1520 1,14 28.8 30 282.03
1530 1.14 28.9 30 281.89
1540 1.14 29.1 30 281.77
1550 1.14 29.2 30 281.65
1560 1.14 304 30 281.53
1570 1.14 313 31 281.42
1580 1.14 32 31 2813
1590 1.14 322 31 281.17
1600 1.14 3209 32 280.98
1610 1,14 331 32 280.87
1620 1.14 335 32 280.75
1630 1.14 34.4 32 280.65
1640 1.13 344 32 280.51
1650 1.13 34.8 32 280.37
1660 1.13 35 33 : 280.27
1670 1.13 355 33 280.11
1680 1.13 352 C 34 27999
1690 1.13 354 34 . 279.86
1700 1.13 359 34 279.79
1710 1.13 359 35 279.56
1720 1.13 34.2 35 279.48
1730 1.13 34.2 35 279.33
1740 1.13 33.7 35 279.18
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Time(min) S.G Temp Outside (°C) Temp Battery(°C) Volt Battery (Vdc)
1750 1.12 30.9 35 279.02
1760 1.12 28.1 35 278.86

- 170 ) — 1i2- - 304 35 27867 -— -
1780 1.12 304 33 278.14
1790 1.12 30 33 276.5
1800 1.12 29.2 33 276.41
1810 1.12 28.7 33 276.3
1820 1.12 29.6 33 276.16
1830 1.12 29.2 33 276.04
1840 1.12 293 33 275.84
1850 1.12 293 33 275.776
1860 L.11 28.6 33 275.68
1870 L.11 28.9 33 27543
1880 1.11 28.7 33 275.03
1890 111 28.6 33 273.19
1900 .11 28.2 33 273.11
1910 1,11 28 33 27299
1920 1.11 28 33 272.9
1930 I.11 28.1 33 2727
1940 1.11 28.2 32 | 272.61
1950 1.1 275 32 272.44
1960 1.1 27.7 32 27233
1970 | 1.1 27.8 32 2722
1980 1.1 27.9 32 272.05
1990 1.1 27.9 32 271.96
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vde —4=\/0lt Battery({Vdc) ~a—S.G S.G.
310 13
305
300 1.25
295
290 12
285
280 - 1.15
w2 11
270
265 - 1.05
260
255 1
°R22R2882838R983588R83283:3¢88
HNAMSYRORRISagIIaRIINEEERYY
Time{min}

{ o ' ! o o = X t:sy
310 4.18 nswluaaaussauiumInwE s INEvBIzIMImnlszgaaonsAaaT assaia 1

2 Temp(°C) —&—Temp Out side{C’) —e—Temp Battery{C")
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InfiniiVision 3000 X-Series Oscilloscopes—At a Glance
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Tabte1 3000 X-Saries Model Numbars, Bandwidths, Sample Rates
Bandwidth 100 MEz 200 MHz 150 Ml 500 MHz 1GH:
Sample Rata 4GSa/s, 4 GSals, 4GSs/s 4 GSa/s, 5GSa/s,
{interlaaved, 2G5a‘s 2G5a/s 2G5s/s 2GSa/s 25G8a/s
non-intatleaved)
2.Channel + 16 Log:c MSO-X 30124 MS0-X 30324 MS0-X 6524 MSO-X 31024
Channels MSD
4.Channel + 16 Logtc MS0-X 30144 150X 30244 MS0-X 3034A MS0-X 1544 MSDX 31044
Channels M50
2.Channel BSO DSOX 30124 DSO X 30324 DSO-X 30624 DS0-X 31024
4.Channel DS0 DS0X 3H4A DS0-X 30294 DSO-X 3034A DSO-X 30544 DS0-X 31044

The Agilent [nhiniiVision 3000 X-Scrics oscilloscopes deliver these feafures:
« 100 Mz, 200 MMz, 350 Mliz, 500 MHz, and | GHz bandwidth models.

Agilent InfiniiVision 3000 X-Series Oscilloscupes Usar's Guide



Gefting Started

5. Tools keys 6. Trigger conlrols 7. Hovizontad conteods 8. Run Gontrol koys

4. Entry knob

— 3{inEn syl Ky

2, Softkoys
1. Power swilch 1

_ 4 9. [Default Sctup] key
* 10. [Auta Seale] koy

& 11, Additonal
s wavelfom
—.controds ...

N 12. Measum conlrols

13. Wavelorm keys

. 3 ! ~y  T4.Filc keys
\ T 15, [How) koy

21. Wavcform  20. Digital 19. USB  18. Demo 2, Ground, 17. Analog 16 Vertical controls

gonerator channol Host
output inputs podt

and Daemo 1 channed
torminals inpauts

1 Powet swatch

Press once to switch pawer on; press again ta swilch power off See
“Power-0n the Ozcillascage” onpage 29

2 | Softkeys

The functions of these keys change based upon the menus shown on the
&isplay direcily above the keys.

The @ Back/Upkey moves upin the seftkey menu hierarchy. At the

top of the hierarchy, the @ Back/p key wans the menus off. and
oscilloscope infarmation is shawn instead.

3. | [Imensity] key

Press the key to illuminate it When illuminated, tarn the Entry knaob to
adjust waveform intensity.

You can vary the itensity coniral te bring cut signal detail, much like an
analog oscillascope.

Digital channetwavelarm intansity is not adjusiable

Mara details about using the Intensiy controd to view signal detail are on
“To adiust wavelermintensity” on page 131.

Agilent InfiniiVision 3000 X-Series Oscilloscopes User's Guida
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The Entry knobis used 1o select items from menus end to change values.
The function of the Entry knob changes based upan the current menu

Note that the curved arrew symbol 0 shove the entry knob
llumanates whenever the entry knok can be used to select a valve. Also,

note thatwhen the Entry knob 0 symbol appeass on a softkey, you

Often_ rotating the Entry knobis encugh to make a zelection. Sematimes,
you can push the Entry knob to enalile or disable a selection Pushing the
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- [Utlity] key — Press this key to access the Utiliyy Manu, which lets
you configure the oscilloscope’s 170 setangs, use the fila explorer, 2ot
preferences, access the servica meny, and choose other options. See
Chapier 2D, “Ptility Settings,” starting on page 295.

+ (Ouick Action] key — Press this key to perform the selected quick
achor: measure all snapshat. print save, 1ecall, freeze display. and
more. See “Configunirg the [{ldick Actian] Key™ on page 3H.
[Anatyze] key — Press this key ta accass analysis features ke
trigger leve] setting, measurernent threshol zeting. Video tigger
automatic set up and display mazk testing {see Chepter 15, "Mask
Testing.” slarting on page 243], or the DSOX3PWH prver

[Wave Gan) key — Press this key to access wavefoim generatar
functions. See Chapter 17, “Waveloim Genelatoy” starting on page

Thesa conirols detarmine how the osciloscopa triggers to captura data.
Sea Chapter 10, " Triggers,” starting an page 143 and Chepter 11, “Trigger

Horizontal seale kneh — Tum the knob in the Harizontal section that

is marked l\j /\/ to adjust tha ime/div {sweep speed] setting
The symbols under the knobindicate that this contral has the eflect of
spreading out of zeoming in on the wavelorm using the horizontal

* Honzontal positon knob — Turn the knob marked 4 » 10 pan through
the waveform data hosizontally. You can see the capturad waveform
before the triigger {turn the knab clockwise} or afer the tagger (tum
the knob counterclockwise). If you pan through thawaveformwhen
the oscilloscope is stopped {nat in Run mode) thenyou are loaking at
the waveform dawa from the 1ast acquisition taken.

+ |Hore] key — Press thic key to open the Homzontal Menuwhare you
can select XY and Roll modes. enable or dizable Zoom, enable or
disable horizontal Eme/dwision ine adjysiment, and select the

+ Zoom @ key — Pross the @ room key to spliv the osciloscope
display into Nommal and Zoam sections withoul spening the

+ [5esrch] key — Lets you search for avents in the acquired dazta
» [Navigate] keys — Press this key 1o navigate through captured data
(¥ime). search events, ot segmented memory acquisitions. See

For more inlormation sea Chapter 2. “Harizontal Contrals,” starting on

When the [Run/Stop] key is green, the osciflescope is running. thatis.
acquiring data when trigger conditiens are met To stop scquiring data,
press [Hun/ Stog].

When the [Run/Stop] key is red, data acquisition is stopped. To start
acquiring data, press [Run/ Step].

To capture and display a singla acquisition fwhether the oscilloscope is
wnning or stopped}. press [Singla]. Tha {Single) key is yellow until the
oscilloscope briggers.

Far mareinformation, see “Running, Stopping. and Mekirg Srgle
Acquisitions {Run Contrat}” on page 187.

Enury knoh
and sofikey selections.
can use Lthe Entry knab, 10 select values.
Enuy knob alsa makes papup menus disappear.
.| Too's kays The Tools keys consistof
measurement and analysis application.
259
Triggec controls
Mode/ Coupling,” starfing on page 179.
Harizontal Tha Hovizrental contrals consist of
controls
srale.
trigger time reference poit
Harizonlal Menu.
"Havigating the Time Base™ onpage 680
page 49
Run Control
keys

[DalavltSatup]
key

Press this key torestore tha ascilloscope™s defsult satngs {details on
“Reca!l the Defauit Dzcillozrope Setup” on page 313




[Awto Scale]
key

Whenyou press the [AutoScale] key, the oscilloscope will quickly
determine which channels hava activity, and twill turn these channels
on and scale them to display the input sipnals. Seq “Use Auta Scale™ an
page J2.

Addnional
wavefomm
controls

The additicnal wavelerm controls consist of.

+ [Math] key — prowides access to math fadd subtract, etc ) waveform
functions. See Chapter 4 "Math Wavelorms,”™ starting on page 73

« |Ref]key — provides access to reterence wavelarm hunctions.
Refesencawavelorms are savedwavetorms thatcanhe displayed and
compared agains1 other analag channel e math wavalorms. See
Chapter 5, “Reference Wavetorms,” starting on page 101.

+_ | Bugital] key — Press this kay-to tumn the digital chanaels on or ol —

{the arrow ta the lekt will illuminate).

When the arrow to the leh of the [Digital] key is illuminated, the
upper multiplexed knob selects {and highlights in red} individual
digitat channels, and the lower muliplexed knob positions the
selected digitat chaninel.

If a Lrace is repositianed aver an existing trace the indicator at the left
edge of the trace will change [rom Dnn designation fwherennis a one
ar kyo 4igit channel number rom Do 15010 D*_ The ™" " indicates that
tvo channels are overlaid.

You can rotate the upper knob to eelect an evarlaid channel, then
ratate the lower knob ta positien it just a5 you would ary ether
channel.

For mose information an digital channzls see Chapter & “Digital
Channels,” stariing on page 105.

* [Sensd] key — This keyis used ta enable senal decode. The
multiplexed scale and position knobs are not usedwith seria} decade.
For mote information en serial decods, see Chapter 7, " Seral
Decode,” starting en page 125.

+ Moltiplexed scale knob — This scale knob is used with Math, Rel, or
Digital wavalomms, whichever has the illuminated anow to the lek.
For math and relerence waveforms, the scale knob acts like an analog
channel vertical seale knob.

+ Multplexed position knob — This pesition knob is used with Math,
Rel, or Digital waveborms, whichever has the illuminated amow to the
lef For math and referance wavelorms, the position knob acts Iike an
ahalog channel vertical position knoh.
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Measure
coatrals

The meazure controls consist of:

*  Cursors knob — Push this knob select cursars from a popup menu.
Then, after the popup menu closes {either by imeout or by pushing
the knob again) rotate the knob to adjust the selected cursor
pasition.

» |Cursors] key — Press this key to open a manu that lets you select
the cursors mode and zource.

[Mess] key — Press Uhis key to access a set of predefined
mezsurements. See Chapter 14, "Measurements,” starting en page

Fil-%

13,

Waveform beys

The [Acquira] kay lets you select Normal, Peak Detect, Averaging. or
High Rescluton acquisition modes (see "Selecting the A cquisiton
Made” on papge 193} and use segmented memaory {sea “Acquiring ta
Segmented Memory™ on papa 199).

The | Display] bey leis you access the menu where you can ensble
persistence (see ~ To 861 of clear persisience” on page 133), clear the
display, and adjust the display grid {graticule) intensity {see *To 2djust
the geid intensity™ on page 136

14,

File keys

Press the {Sava/Recall) key (o save or recall awaveform or setup. See
Chapter 18, “Save/Recall {Setups, Screens, Data),” starting on page 275.
The [Print] key opens the Print Configuration Menu soyou can print the
dieplayed wavelorms. See Chaprer 19, *Print {Screens).” starting en page
9.

15,

[Help] key

Opens the Help Menuwhere you can display everview help topics and
select the Language. See also "Access the Buift-In Quick Help” on

page 47,




Vertical
conltols

The Vertical contrefs cansist ot

+  Analog channel ensoff keys — Use these keys to switch 2 channel on
or off. or ta access a channel's menw in the softkeys. There is one
chanrel an/off bey fo1 each analog channsl,

+ Vertical scale knob — There gre knabs marked I\J r\J for each
channel. Use theze knohs 1o change the vertica seasitvity {gain) of
each analop channal,

+ Vertiral position knobs — Use these knobs to change a channel's
vestical position on the display. There is one Vertical Position controd
far each analog channel.
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+ [Latial) key— Press this key toaccess the Label Menu whichTels
your enter labels to identfy each trace on the escillescope display. See
Ehepter 8, "Lahels,” starting on page 137.

Far mare informatien, see Chapter 3 "Vertacal Contiols,” starting on

page 63.

Analog channel
inputs

Attach oscillozcope probas or BNC cables to these BNC conrnectors.
With the [afinii¥ision 30D X-Senes oscilloscopes, you can set the input
impedance of the analeg channels to either 50 €2 or 1 M2 See " To
=pacify channsl input inpedance™ on page 6.

The kfntVisien 3000 X-Senes oscilloscepes alsp provide the AutoProbse
interface. The AutoProbie interface uses a senes of contacts directly
below the chanaal's BNC cannector to transfer information between the
oscifloscepe and the probe When you connect s compatible prebe to the
oscilloseope, the AuteProbe interdzce determines the type of probe and
sels the osolloscope’s parameters junits, ofset attenuation coupling,
ani impedance) accordingly.

Daimn 2.
Ground, and
Demo 1
tetminals

* Damo2 tarminal — This terminal outputs the Probe Comp signal
which helps you match a probe's input capacitance to the
oxLiflascope channal to which it is connected. See "Compenzate
Passive Probes™ on page 34. With certain licensed features, the

oscillozcape can elso output demo or training signals on this terminal.

+ Groand terminad — Use the pround terminal far oxcilloscope probes
connected to the Derro ¥ or Demo 2 tarminals.

+ Demo I terminal —With certain licensed teatures. the osalloscope
can outpul dermo of training sigrals on this terminal.




19. | USB Host pon

This portis for connecting USB mass etorage devices or printars to the
oscilloscope.

Concecta USB compliant mass storage device |flash drve, disk diive,
etc.] to save of recall oscilloscope setup Fles and reference wavelorms
or Lo save data and screen images. Sea Chapter 1E, “Save/Recall
[Setups, Screens, Bata)” starting on page 275

To print, connecl 3 USE compliant prnter. Fos mose information abou
prinung sae Chapter 19, *Print (Screens),” starting on page 269,

You can also use the USE port to update the oscilloscope’s system
saftvare when updates are avadable.

You da not need to take special precautions belere removing the USH
mass storage devica from the asalloscope fyou danot need to "sject™
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v

42

i). Simply unplug the USB mazs storape device from the osalloscopa
when the file operation is complets.

CAUTION: A Da not conrect a hastcomputer ta the oicilloscope's
USB host port. Use the device port A host computer sees the
oscilloscape as a device, so connect the host camputed ta the
oscilloscope’s devica port (on the rear paned). See (/0 Interface
Settrgs” on page 295

Therais a second USB host pont on the back panel.

20. | Digital channel

Connectthe digital probe cable te this connector |MS0 models only). See

inputs Chapier & “Digetal Channels,” starting on pape 105

2k | Wavelorm Outputs sine, square, ramp, pulse, DG, or noise on the Gen Qut BNC.
generato Press the [Wavae Gan] key 12 set up the wavelorm genedatos. See
output Chagtar 17, "Wavelorm Generator” starting an page 259.

Front Pane] Overlays for Different Languages

Front panel overlays, which have lranslations for the English frond pancl
keys and label text, are available in 10 languages. The appropriale overlay
is included witen the localizalion option is chosen al time of purchase.

To install a front. panel overlay:

1 Gently pull on the front panel knobs o remove them,
2 Insert Lhe overlay's side {abz info the slots on the front panel.

Agilent InfintiVision 3000 X-Series Oscilloscepes User's Guide
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Agilent 34401A Multimeter

Data Shest

« Measure up 1o 1009 volts vith 6%
digits resclution

- 0.0015% basic dcV accuraty
(24 how}

» 0.06% bastc acV accuracy (| year|
* 3 Hz 1o 300 kHz ac bandwidih

» 1000 readings/s direct o GPt8

Superior Performance

The Agitent Technotogies 34401A multime-
let gives you the perarmance you need for
1381, accurale bench and system testirg.
The 3401A provides a combinatian of res-
chtion, acouracy and speed that s
DMMs costing maniy times mare. B'fg dig-
its af resolution, 0.0015% baséz 2-hr dc¥
sccuracy and 1,000 readings/s direct 1o
GPIB assure you of results Wt are accu-
rale, fast, and repeatable.

Use It on Your Benchtop

The JA401A was designed with yaur bench
needs in mind. Furkctions commealy associ-
ated with bench operation, ke canfiruity
and dioda esl, ate buill in. A Muli [ealure
aliows yee 1o remeve kead resistance and
other fixed offsets it your measurements.
(ther capabifities e min/maxfayg read-
outs and direct 48 and dBm measuremerds
make checkout with tha 34401 A Paster and
easier.

The 38801 A gives yva the ability 1o store
up 1o 512 readings n imemal memcry. For
\igutfa shorting. 3 reading bold leature
bats yea ecacendrate an placing your fest
beats withaut hadng to constantly glarce
# 1he desphyy.

Use It for Systems Testing

For systans use, the 24401 A gives you
Iaster bus theoughput than aoy ather DMM
mits class. The 3¢4401A can tend up 10
1.0 readings /5 &rectly aciss GFIB in
user-friarady ASCH tormat.

Yeu also get bath GPIB and AS-232 intei-
laces a5 standard fetures. Voltmeter
Complete and Exteeril Trigger signafs are
pecrdided 50 you tan syrchecnéze 10 ather
imstraments in yoer fest system. In additian,
3 ML cenpud irdirafes Pass/Fal results
when limit testing ts used

To ensure both foreard and backward com-
peatitefity. the 31414 includes three com-
mand larguages [SCRI, Agilent 34784 and
FlukeBB20A/€24), 50 you don't hyve to
rewtHle your existing test software. An
opticnat rck mosrt )it it avalable.
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; See Aj_ilenf; Fruevolt Serics of DMMs

.+« Display DMM réaults in ways you naver hava before

¢« Measure with unqussiianad Truewnh conhidence
.+ Mova ta the mext generation J401A OMM with 100K assurance -

Mnﬂﬁtmmfﬁnd!ﬂmm

Easy to Use

Cemmanly accessed attnibules, such as
functicns, ranges, and resolution are
selarded with 3 single buttcn press.

Advanced leatures are avsilable using
menu frstioas that fet you aptimire the
4B A dor your applications.

The incloded Agifent Intuilink softwara
allows yoa o pul your caplured dafta Lo
work easily, wsing PC applications suh as
Microsedt Excel or Woed ta analyre, infes-
prat, dsplay, print. and document the dala
you ged from Lhe 348014 You can specify
the mater setup and 12ke g single reading
o¢ log data Lo the Excel spreadsheel in
spacified time infenvals. Program-mers can
e ActiveX components B controd the
MM using SCPL commands. To find out
mate abaud Intuitink, visit
wiww.agilerd.com/find /inufink

1-Year Warranty

With your J4401A, you get full documenta-
tian, a high-quality test lead s=1, csftbeation
cerlificale with test data, and a 1-yex war-
taniy, all doe tne low price.
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Measurement Procedure

Preparations for Measurement
Power on the Infiniium oscilloscope.
Connect the prebe terminator to one of the scope channels.

When the probe is connected 1o a scope channel, the AuteProbe inlerface
will recognize the probe as an 1 147A and will aulomatically make several

~ setlings on_the_channel lo_which the_probe is connected:. __

a The channel input resistance will be sel 1o 1MQ.
b The channel inpul coupling will be sel Lo DC.

* This probe is NOT compatible with 508 only Infiniium oscilloscopes
(for example, the DSOB0000 or 90000 series oscilloscopes). The input
coupling is aulomaltically sclected to DC, as the Terminator is plugged
into the AuteProbe interface.




-1 & U

(1Y AC Accuracy
Press the DEMAG button on the Terminator.

Connect the wire to the current terminals of the AC ecurrent

generator,

Clamp the wire with the 1147A and lock the sensor head.

Set the Infiniium setups as follows:
Averaging: 16
Time: 5 ms/div

- — - ——Y¥orlical axis: b-A/div -=
Trigger level: G my
Trigger slope: Rise
Meoasurement mode: Vrms (Volage)

Measurement Area: Entire Display

RMS Type: AC
Other selups: APPROPRIATE

Set the Generator setups to AC 10 Arms, 50 Hz, and sine wave.

Generate the wave, measure the current and

record it.

Remove the wire and the generator from the 1147A.

AC current generator

QO
'S

Infimium or
InfiniiVision
with 1M input

alelele

Current Probe
1147A

Current loop
wire
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Oseilloscope users often need Lo make
floating measuiements whare neithar
paoint of the measurement is at earth
ground. Use the N2730A, N2791A or
N2891A high-voltage differantal prabe
to make safe and accurate floating
measurements with an oscilloscope
The N2790A, N2791A and N2831A
high-voltape dillerential protes aflow
conventional earth-grounded Agiknt
oscillostopes to be used for fleating
signal measurements.

N2790A 100 MHz, N2791A
25 MHz and N2891A 70 MHz
High-voltage Differential Probes

. Data Sheet
e
-. ® .-
0%
.... .‘.l
¢
e,
. ® .
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With a differentiat amphilier in the protie head, the N2730A
15 rated to measure differential valtage up to 1,400 VDC +
peak AL vath figh CMRR {common mode rejection ratio] ol
>50d8 at 1 MHz. The N2791A and N2891A can messure
differantial valtage up to 700 V and 7 kY &fferential or
corenon made respectively. The N2790A. N2791A and
N2831A differentizl probe offers sutficient dynamic 1ange
and handvadth for your application to make the Roating
masesuremants found in pawer elecurenics circuits safely
and accurately.

The N2790A, N2791 A and NZBI1A diflerential probe

offers user selectable atlenuation settings that make it —
highly wersalile, allmving it 1o be used for a broad range of
apphcatians, The probe comes with probe tip accessones
far usa with both small er large components in tight

plates. The N27%IA and N8I A also have an aveniange
indicater which alens the user when the probe input
excaeds the dynamic range of the proba.

The N2791A and N2891A are compatible with any
oscillascope with 1 Mahm BNC input The N2791A

and N2891A probe’s poweris supplied by incheded 4x

AA batteries or USE host port of the scape or PCvia a
supplied USB power cable. The N2730A is compatibla with
the Agilent’s AutoProe interface where the probe's power
is supplied by the Agilent oscilloscope’s prabe interface.

ot
Figere 1. N2788A hiyh voltage diffaremiial grobe with standard
FCERsSoriss

Figore 2 N27RIA 25 5Hx high-voKage dvifecsotial prabe with
standand aceessories

Figore 3 MZR31A 78-MH: Kigh-voltzqe differeacial probe writh
standard accessaries.

[nfinif¥ision 5000, 6004 {except 1
104 MH}, aned 7040 Sevies with

version 5260001 software

InfiniiVision 3000 X- and 8000 X Sarss £
Infiniium 8004, S480 Seres wih $
versian 5.7 software

InTiniium 2000 Series with version 10 $
s fravare
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M.uilnt.:onf’ﬁldfﬂynioﬂ
A peraonalized visw ito theinfoimabion most
redeaant 10 you

AXly
winw. axisatasdard org
Advanced TCA® Exte nsions lor
Inteumentation and Test (AXIe) is an
open Btandard that extenda the
-Advanced TCA for genen | purposa end --—
semiconductor test. Agdent ie a founding
memberof the AXle conzortium.

Xl

wenwldstandardong

LAN aXtensions for instiuments pits the
parrer o Ethernat end tha Wab inside
your test yabame, Agilent ie & founding
memberof the LY consortium.

Agllent Channol Partnors

vy agilent.com/Tind/ chaonalpartners
Get the beat of both woilds: Agilanta
mgesuwrement expertise §nd product
breadth, cembined with channel pariner
COMeniente.

E_ Thias-Yoar Warranty

winv.agisnd cor/End/ThrsaYearWarranty
Agilent’s combination of product rediatdity
and thres yem wairinty covernge is mother
way wie help you achiens your business goala:
intretnsd conBidence in uptime, reduced coot
ol cameiship end greater comenience.

Apilent Advantags Servicss
www agiloat.com /End/ Advitay e Service

Aoourte meseurements throughou the
lite of your instruments.

i

wavvr.agitent.com/ quality

Agitent Tachnologies Oscill oscopes
Wutipk fen lsoens fram 20 bHz o > 80 CH: { Indomy kading specs | Moveiful spplratin
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Front panel

The froent panel parls of your mullimefer are deseribed in

Lthis_seetionCllck Lhe respeclive “learn more” pages for
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Figure 3-10 Front panel

Teble t-2 Front panel parts
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Rear panel

The rear panel parls of your mullimeler are described in
this seetion. Click the respeellve “Learn more™ pages for
mare informalion on cach parl.

U1273A/U1273AX User's Guide

Figure 1-1% Hear panol

Table 1-3 Hoar panel parts

Legend  Description Lesm move on:
1 Test proba holders
.‘2- o IFUI ;:;;l;n:lu;{%aﬁon poit o p;age 11
1 Bameyandhseaccasscover  paged

7 4 r'ﬁl.I stand o - pag-a 1




15230

4
LR GF:
gllan

Usziamsfin

(4

K =)
Aaudulasany

)

4
wwgandnn  Tafs
13 My 11 0.3 1una9 0. naudn sunrsysol

1

91

Tssioudionmainmay
3
Wegiumastnu lussaulSyapaiaul 4
= - o
aw3eanssu Wi aagdranssumans

URIINIAVULTAT

E-mail: udemsakwk@hotmail.com

Ho-UNENA
pildnn

1lsz3amaAny

= Y 4
WIURAR IAFANUT

13 My 14 A. 19170 0. 0190 9. w3150l

1

Tsaeusunduandomssysal
Mopiuddsdne lusedulSaanaiduil 4
aw13eanasu TWdh angdmanssumnanad

UUINNAGULIAIS

E-mail: dusit_ee2992@hotmail.com



	title
	abstract
	content
	chapter1
	chapter2
	chapter3
	chapter4
	chapter5
	references
	appendix
	bibliography

