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HMODEL 4048 ESD/HYPOT TESTER SPECIFICATIONS

INPUT: 115 wvolts, 50/60 BHZ through five foot—three conductor lime cord
terminated in three prong grounding type plug.

QUTPUT: Continuously adjustable from zeroc to 5 KV DC with a maximum
77 energy lével of 64 millijoules for Electrostatic Discharge
" testing (2 milliamperes maximum curreat at maximum DC test
_voltage).. -

“Continuously adjustable from zero to 5 KV AC at 5 milliamperes o
- for Dieelectric Withstand testing.

© " POWER SUEPLff High reactance (collapaing field) pewer eupply limits short

e o e s e . testing and apptoximately 20 MA AC to prevenc severe. damage
et e ot -hnsulation-dn e vent of failure -during Dielectric Withstand
o testing.

_ uecoﬂTROLST&HK_..WHH. . T o . T I _
- ~..-INDICATORS: . Power..and high-vcltage ON-OFF switch and variable:voltage eontrol ... .... .
S -for controlling either AC or DC-output, high voltage -ON indicator-- -- =
light for presence of AC or DC high voltage at the terminals.~' ‘ S
_Leakage indicator light with adjustable sensitivity from 300 A
"5 milliamperes, and breakdown indicator 1ight _'"*“ a
Andicares easive ledkage current or arcing during Dielectrie
“‘Withstand testing. : :

METERING: 4"1/2 AC-DC Kilovoltmeter measures output ‘voltage thrd d”
‘ " ‘resistive voltage divider directly at-the AC-or:DC- output e e
e terminal. Accuracy is T 3% of “full scale for AC and-T 22"-—* R
- of full scale for DC. : - SR s SRR

HIGH VOLTAGE- -~ R T T
TER&IRATION:,_'ReceSSed'female terminals reeeiveriseennedtablemﬂigh Voltege-andf“'
' Ground test ‘leads. - One- eight foot'high voltage test lead ter— ' .

-yoltage-test lead- terminated -in Insulated clip, and -One - five footc R
‘. ground test lead terminated: Ao 1nsulated clip are furnished wich iy T
the equipment. : :

-CABINET: -~ - Instrument is housed in a steel- cabinet with removeable hinged :
' : cover. . Storage compartment 1n remnveable cover for test leads
~and {nstruction manuall. - : S -

SIZE & WEIGHT: - Unit measures 6" x-9"-x 8-1/2" with cover-and weighs approximate— - = .. . -,
1y 20 lbs.







MODEL 4048 ESD/HYPOT TESTER

APPLICATION & OPERATING INSTRUCTIONS

THIS MANUAL, OF MODEL 4048, SHOULD BE USED WITH EXTR,EHE CAUTION. IT IS

AN ABSOLUTE NECESSITY THAT THIS MANUAL BE THOROUGHLY  READ AND URDERSTOOD.

INTRODUCTION:
The Model 404818 a ~ combination - Electrd-—StatICuDi;écharge (ESD) tester -

.and AC Dielectric Withstand (Hypot®) tester, ‘__xfEf&rI:@_é. to as Model 40-‘58 ESD/

i Hypoi‘@'régtéf '"'fé"".'"Eé'ﬁég'“éfé”‘"ﬁ'“ fi'é‘l"‘amiiaaintenance tool, aQC tool, aETwellr T

A an TR Tand DEeoll TLERTTESD” capéuﬁilities provi‘de “for-evaluating electronic
equipment, partit:ularly computéf: equipment, for susceptibility 'to static elec-

- t:frricityf.—il:i": .an- AC HYPOT (ii'iéle'ctric- ' withstand(overvoltage) tests can be

’ perfomed to check. integricy of the electricaL mauiatmn syatem.

Static electricity ~.am: ac::umulation of electric charges on. an. insulated

body - resulta in an electro—static-discharge when that hody nears or contacts e

‘another ‘b'ody" _f opposite polarity. ESD ia 1ndeed a prime guspect in the in*- -

vestigation of computer operating problems, ranging from dropped bits to com—-

m‘__;‘,';_)_j_},.:giggWgﬁyspgg;‘_ghgg#Vglrgwn. A static electtic charge o'f aeveral thousand volts can-

accumulate on'a person ES body» after ‘a short stroll acnoss -a,wool.or . nylon carpet.

Aa a systems operator, a mere touch to tb.e keyboar:d or cabinet: and a static

| diacharge may find its way into the data system, corrupting or completely de-
'——-------strorying—i:rreplaceabl:& data—at—ered o) S B diskw Ehis,mny timas -can.. be traced to ___
o inadequate or” ineffective g‘rounding, bonding or shielding, or .a: cambination of
~'a11. Static related failures ar:e mere prevalent. during the. cold dry. months of e '

the year .

“To reduce the possibility of guchi dlsasters aé data destiuction, the

i Mod el 4048, --in - 1ts -ESD mode,..is used to simulate electro-s tatic-discharges.

e —

' Problems of this nature can be detected and dealt with before the equipment







2.

the most common cause of electrical problems in electrically operated systems

and equipment. During the production process, insulation can be accidentally

nicked, scraped thin, or even burned away during a- soldering operation., This-
weZakens"t:-he insulation 'structure which makeés it "s'usceptible ‘to breakdown "shaidld
in service switching surgea causge abnormai overvoltages in the system.

In service, 1usulatiog is subject to. normal aging caursing progressivewdetrerio—

ration, in particular, where it may be exposed to" abnormal heati.ng and cooling

conditiong. Eventually the inaulation will become 807 marginal that failure, T

: ddéﬂte":ébnormal overvoltages, will be iuev:it:_able.
- T@- add.res-s-- -these 'po.t-ential 'pfoblems,- “the Model 6048,in itsAC HYPOT®
mode, .c_ap "be .u'fsed téj ”:conduct a..il)i"eléc't.ri.c_- Withstand (overvoltage)” test to. ver-
ifytheintegrityof the Insulation system before the equipment is’ ":Ln'itli.ai.lly
placed .dn service and-after field-servicing. ~A Dieleéctric Withstand test s~ =

_the deliberate  application of an._overvoltage . across. the. . insulation .system . ... -

(elreuit to .gi‘é_und.iﬁ,,.wlt8\.yﬁ,igniiica.nce 18 to .ensure .that. the. .insulation can_ . . ...
" . - withstand without breakdown, any reasonable overvoltage: due-te- .switching sur— - - _

ges, lightning surges, etc., and to detect faulty workmanship -or".mat_eri-als.'

_.Eén TESTING:
E'._]'.grcj:ro-Stattc-;-D_isgharge. testing is - perfoimed while the gq_u-i.pme:::}é ‘s'jrqt'em"'“_"
1is up and operating. It is important That the eqifpment is fully assembled
: withall covers and’ .ah'ields in: -p’lé‘r_:e',‘i -&11.""-bduding: properly and eéc_utéiy‘" i.'_n«*-= .
: -stalled,'an_d that it is Becgrely -éoéngdted to an gffec.t:'i\.reflow. impedaace, :
noise free earth ground. : o o
o As discussed earliér, the purpose of. the ESD test is to e;zsure | 1mmun1ty

“of ‘the "equipment to deleterious effects of static electricity. Since most

. static related problems can be dealt with by proper shielding, bonding and

R

It "is, therefore,







3.
from the 4048 are made directly to the cabinet and frame parts ONLY, such as

front panels, side panels, cable comnectors, mounting screws, etc.

CAUTION: |

L. -DO NOT- DISCHARGE THROUGH INTERNAL PARTS OR -COMPONENTS.
SERIOUS DAHAGE 10 THE COMPUTER LOGIC SYSTEM COULD RESULT.

2.. DO NOT USE PACKS OR DISKS THAT ‘CONTAIN MASTER FILE DATA
DURING THE ESD TEST. USE SCRATCH PACKS ONLY.

3. ENSURE THAT ALL- INFORMA’I‘ION HAS BEEN PROPERLY. BACKED.. EEP
 BEFORE PROCEEDING WITH THE THEST. SIGNIFICANT LOS3S OF S
. STORED DATA OR CORRUPTION OF DATA FILES COULD OCCUR =~ = . .. B
. BHOULD THE SYSTEM FAIL THE STATIC TEST. : oo

ESD tests are usually made on all unitg that compose the system such as

CPU's, diak drives, .work gtations, printere . -rape  drives, @tt. The high-_

voltage prod of the 4048 is teuched to varioua locations on the ca inets or"_"'

~frames of - these- -unitsv,»-wsuchm ag -panels, -cable -connectors; -8crews; ~@tCe AL v et

‘least three discharges are typically made at each locaticn while ‘the system

.reaction is observed for abnormal performance. Generally, testing starts at
.a iow '\*Olt‘é‘g’é"“, ..8uch “és 300 volts, Af_tei"“’”’fés"f‘“s _ére’""éﬁmpléfe’;f on all 'Uﬁft"é"""ét}'
the initial voltage (assuming no system. hangup or fallures have been observed)_

w,w,,,,,,,,ﬁteat voltage 1s raised to. gwhigher---- 1evel (usually twice the Winitial J.eve]_) Jand___ . }

‘the same tests repeated on all units at - the- same- 1ocatiens. ’I‘hie proceasl.f-' —

level, until maximum recommended or apectfie"d test voltage and/or energy‘-“leveL"' e
is -réached.ﬁ' : ‘Maximum test' voltage and/ar.fené;:g.y.'iévéi’s are: ué'ualiy es“tvai')}._i.s—h-e‘d-
- by & St:andards Comittee, the Engineering Department of the systems manufactur- .-
er, or: similar recognized metho&s.rr Some manufacturers chose to use. 2500 valr.sr-}:--j-:@.
maximum, while others nay test higher. . o

rommeeeeee - Energy level 18 a function of the 'square of the test voltage and capacitance ~« -~

. value of the energy atorage capacitor. The equation is I=1/2 CE2, where: J

e

mi .rofarads of the

ules of energy C _ia capacitance

.
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1. With a scratch pack in place, bring the systenm up. Program a

congtantly changing screen so that system hang up can be mon-—

1tored while data is sent up and down the disk cables.
2. Locate the 4048 convenient to the units to be tested.
3. Verify that the OUTPUT switch on the 4048 is OFF and plug the

Line Cord into an appropriate power source.

(:l\!!T‘()PQ: IT IS ESSENTIAL THAT THE POWER GROUND OF THE

RECEPTACLE WHERE THE LINE CORD IS~ CONNECTED,
. 1S ELECTRICALLY THE SAME AS THE COMPUTER SYS-—
e TEM "POWER-GROYUND. THIS CAN BE-VERIFIED BY-
CHECKING-FOR. CONTINUITY WITH A L{)W RESIS’E&NCE
OHMMETER.

4. Plug the black test. lead into the GROUND - receptacle of the 4048
o ‘and .connect . the clip to- t:he _power - ground of the' unit under test. -

S.',”-“"Plug t;he red high voltage test prod 1ead iuto t:he H V OUTPU’I_‘

receptacles of the 4048, identified ESD.

6. Assure that the VOLTAGE control of the 4048 is at zero  (full

"._éounter clockwise). While SAFELY holding the high voltage test prod

--;j-_:_pi;f fte handle, operate the OUTPUT switch to_ ESD j.p@;ié’i_'tj:i‘“brf"' (the OUTPUT ~
light will glow).

781ow1yrotatethe . VOLTAGE coﬁtioz c'tockwis'e ‘uti-t:j;i‘."."‘éhé'..—.kilovoitméte’r‘.:.j_ o

'*""indicat:es the initia,}. test voltage to be used {typically 500 volt:s‘:'.i' T

lz.as discusaed above) Check performauce of the tester by teuching -
the high voltage px:od tip to the latch on the 4048 c:abiuet. Re'peat
several. times,- Aa contact 13 made, the: BREA&—D@WN 1ndic:atox: light _
.'.;.sho,u.’;d__ flash, the LEAKAGE indicat:or shouid 1ight and t:he kilovo}.t-—
-_ﬁxeter should dmp off toward zero.' Thi.s 19 the same indication that

should be dabserved during testing of the equipment aignifying dis—””

e chayge a8 the  high voltage -prod tip is touched at-tvarious 1ocations.“--‘ Ehiadet ity

. on the cabinet. If none of the above indications are observed during

e S e AR B £ e T A R L TR NS, <L S S PR S e P N S el
the performance check or when testing the equipment, the cause must
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prime suspect would be a discontinuity in the grounding system or no

ground at all.

8. A. CPU - Touch the high voltage tesﬁ prod on: the cabinet at
wvarious locations such as side panels, front panels,
panel screws, cable connectors, etc. Observe sgystenm
reaction during each &ischargé.-f

B. .DISK; DR}VEK ~. Touch the high wvoltage. ;egt__prod to,-various_ BN

- lﬁcatfﬁhé“bﬁ'thé”ﬁabiﬁet Of EEEH'&Iﬁk“dfivéj*includiﬁg

panel screws, cable connectoré;r-etﬁf‘ Observe .system. ... ... ..

for any evidence of failure.

C. ﬂORKSTATIOﬁS - ~Touch the high voltage test prod to the

keyboard. frame, gabiem;conneatars, pauel screw&,;+&tc.,M{m$wwwwuﬂmw

JTION: DO _NOT * DISCHARGE TO -CONTROL KNOBS.

DAMAGE TO THE CRT HAY OCCUR.

Observe for hang up-or system fallure.
eliieiiic o Py PRINTERS- = With the printer .running, touch -the -high voltage - ... .- .

- .:tégt“ﬁfﬁdjﬁo'varioua.points‘on-thé*cabinet;:aata*éablét,:

_;copgggpbxs, screws, etc.-

e O AUT]QN DO NOT-DISCHARGE- maoucﬂ ANY INTERNAL |

~ o PARTS SUCH AS CARRTAGE Assmuzs PLATENS,
CBTCe - o e

Check for proper printing or erroneous system operation,
E.  TAPE DRIVES = While the tape drive 1is running; touch the high -~
voltage test prod to variods points on the cabinet,

Screws, etc. wram . B T e S e E T S R I

DO NOT DISCHARGE THROUGE ANY INTERNAL
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F. OTHER UNITS - If the system consists of units other than

those listed above, they should be tested in a similar

manner, exercising similar cautions, and observing for

-proper performance.
The above tests are repeated as the test voltage 1is increased in in-
crements as described earlier, until maximum recommended p_r____-____g__pecified_._

“test vo}:'t:age, is reached.‘ }’.f. any .fa’ilure‘s occur “at ‘any 't:ime" during the-

o 'HYPOT"?' "L‘ESTI_"HG : _ - _ B 7
Hypot testing is performed with the equipment shut down and electric-—~-~- e
ally disconnected from service. Thg, __g_rqpn_(}_:_l.n_g— system, however need’ not

dnot be discoanested “Fron” growad. Since- the- Bignif feanE=:

- big-and s t6

of the ‘test '1s ‘to check- the Hatéegeity -of the iuSulation high- voltage"

must be-applied across the’-insulation ays'te._m. Therefore, both~gides~of

the AC 1nput.must be ‘connected together and to the. high voltage test
 lead while the -g-r-ouﬁd' test léad 18 connected to thé ground system of* the
equipment. |
L Thereare prrecau't'i.a.ﬁé.ffil.;ﬁé;.t;bé.::;’.ftékeﬁ' “before perfojrxﬁlii’gm;.é;“uyipbt CEEEELL. .
CFirst of all ALWAYS refer to Factory Testing Specifieations and/ot “con-
| ‘f--sult the Engineering Department "‘BEFORE - performing & Hypot test:- Failure -
“to comply could resulr. ‘in. serious- dam.age -to. the equipment. ‘ Of themany
'things to be considered some of the more. common are as '-foliows:'
R DE?ENQL;;G,_ON_; THE xgrn'fox EQUIPMENT TO BE TESTED AND ITS- MODULAR: « . -
'CONSTRUCTION, HYPOT TESTS MAY OR MAY MOT BE RECOMMENDED ON.EACH .
INBIVIDﬂAL UNIT THAT COHPOSES THE SYSTEI-!.

SURGE OR TRANSIENT PROTECTORS HAY BE CONNECTED LINE T0 GROUND.

. IFTHEYARENOTADEQUATEWMMTEDF O, THE HYPOT TEST VOLTAGE, THEY
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3. INPUT FILTER CAPACITORS COMMONLY CONNECTED LINE TO GROUND ARE OFTEN

NOT ADEQUATELY RATED FOR MAXIMUM HYPOT TREST VOLTAGE. THEY TOO MAY

HAVE TO BE DISCONNECTED.
4. IT MAY BE NECESSARY TO REMOVE DISC OR DATA PACKS BEFORE PERFORMING
A HYPOT TEST IF THERE IS A RISK OF DESTROYING DATA.
sf"'ﬁsﬁALL& A NUMBER OF INPUT POWER SWITCHES MUST BE ON IN ORDER 10
* PROPERLY COMPLETE THE HYPOT TEST ON THE PRIMARY "CIRCUIT. ON THE-
*“CQﬁTRAR¥s~$HER§-ﬁAiJQQMMSéME&.SWIICQES ”m&xrKSHbuanggggwaﬁw;nhglF T
- WouLD RISK DAMAGE TO COMPONENTS 1IN SOME PARTS OF THE CIRGUIT. . .o

6. IN SOME _CASES, CIRCUIT 'BOARD MODULES MAY HAVE TO~BE REMOVED IF

" THERE. IS ANY- POSSIBILITY OF COMPONENT DAMAGE DURING THE HYPOT

TEST.

Although 1t depends on the testing specifications being followed; .Hyﬂ

pot test voltage  is -usually -increased from zero -to--a -maximum value . ofi"

Lsevéra;l','ﬁ'ii'nes' .rated voltage 'and___'__f(_ir many redsous, applied for -a- -limi:ted; '
"Eiiiid'unt of t‘ime'."‘ The té’i‘&"ﬁ""' Véltagé" and duration Iis very*"*important “and R
_must be obtai:_n_ed from the factory test specificatious, _tbe',,Engithq-gg::?.ng:-
Department U. L., CSA or. othel: recognized sources,. AB a_rough- rule B |
o‘f : lihumb-'” 'fact-ory -teat 'volta'ge.'""i'a usually twice the equi*pmentmnameplate
"vultage plus 1000 with -8 duration ranging from one second to one minute.-‘.--
Generally for maintenance tests, test voltage ia reduced to.- approximately‘-:
602 of the original factory test volt:age. B e : | | |
When uaing the 4048 - for ﬂypot teating, | 1nsu1atioﬁ"faiiure : ia | sig—
U Taifled by a BREAKDOWN indicator 1light aud 4 LEAKAGE 1ndicator 11ght. (For
more details on the performaace of these Indlcators refer to operator 3

i A ot i o N N

manual 14405) .

ure the equipment to be tested has bBeed digegn s sre

nected from line poweYrs: -







2. Verify that the OUTPUT switeh on the 4048 14

OFF and Plug the line cord into an appropriate
power source,
3. Plug the black test lead into the grounp
Teceptacle of the. 4048 and connect the clip
to the power ground of the unit under test.
4 'Plug the red high voltage test lead (clip type -

_termination) into the H. V. OUTPUT reeeptacle I

T o the 4048 ideni: 1£1ed HYPOT. “Commect the gIfp T e
to the AC input Aine: terminals of themeéui§@e35~; hw,em_cf,:,;w_ S
to be tested. A K‘.'. | fff_' |

)Wﬁmmmeuhqwke_wwmw+“”"si‘ Aesure thet the,VOLTAGE control ia ‘at zero (full

countercleckwise), and Operate the OUTPUT ewitch“_

to HYPOT poeition (OUTPUT ON light will glow).
6. Slowly rotate the VOLTAGE control clockwise until o

.Hmaximum specified teet voltage is reached (or T ”

:"ﬂ;J;wTh‘ . cators) hold for apecified length of time.VKH' -
T T Afeer teeﬁ;itéduce';Bicegeeto-zefc-anélplece OUTPUT'

B switch in OFF poaition befcre disconuecting test

| ; :1ead8. ) -

Seould failure be obaerved during the above test, ite ‘cause must be inves—
tigated and corrective action taken before the equipment is :eccgeeq'FQ;

B SerViceo -.
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58168
35062
04045806
040454-05
0404806
11649
14503
15327
14160
14732
- 15495 .-
o in1ss
040483~ 05
='J_'u_;msae

o ' 16208

S
R-11
- RT-3
§-1

P

-2

*..

To replace pigtail terminal type capa01tor with screw type termlnai capac;tor
‘remove the acrylic stand-off; remove the lug and the screw and, nut mounted on
<o e wbhe printed circuit board and in place mount the new capacitor (fastened

04048A

7/22/81

REPLACEMENT PARTS LIST

PART NUMBER

'Choke co;l  Rﬁd"

DESCRIPTION

Capacitor, .002 uF, 2000 V
Capacitor, .005 uF, 6000 V

Cable ASsembly, ground a

Cable Assembly, HV (S ft.) _
Cablé Assembly; HV (8 ft. with probe}
Cable Assembly, input

Rectifier, diode

Indicator Assembly, red

indicator Assembly, clear

Banana jack, red

‘ack,.blackfw. m“Mmmwmw,f:

Meter Assembly

Switch, toggle

~Reslstor, varlable, 1 S k 30% /8 w

RS fi xed? k, 10%’§ w R SRS

Resistor, fixeﬁ,.l X, 5%, } W :

Transforiier, variable

Transformer, 5 kV

with 8-32 metal nut); connect the high voltage wire on- top of the capacxtcr

using a 8~32 metal nut.







