Model 7053

High Current Scanner Card
Instruction Manual

Contains Operating and Servicing Information

Publication Date: Maxch 1987
Document Number: 7053-901-01 Rev. B

www.valuetronics.com


https://www.valuetronics.com/

X BewfEl BNfETRE B W W

MODEL 7053 HIGH CURRENT 5CANNER CARD

CHANNELS PER CARD: 10

CONTACT CONFIGURATION: 2-pole Form A with common Guard, Unselected
inputs are shorted (HI to LO) via user removable jumpers.

CONNECTOR TYPE: Quick disconnect screw teriminal, No. 18 AWG maximum wire
stze.

RELAY DRIVE CURRENT: 80mA (per telay} typical.

WhAXIMUM SIGNAL LEVEL: 300V, 5A, 100VA peak (resistive load).

CONTACT LIFE: 107 dosures (cold switching); 10° duswues {at maximun signal level)

CONTACT RESISTANCE: 0150 maxinvim.

CONTACT POTENTIAL: 1oV maximam,.

ACTUATION TIME: < 13ms exclusive of mainframe.

CHANNEL ISOLATION: >10°C and «30pF.

INPUT ISOLATION,
Differential: >10°0 and <I50pE
Common Mode: >107Q and <150p¥.

COMMON MODE VOLIAGE: 300V peak.

ENVIRONMENT,
Operating: 0° 0 50°C, up to 35°C at 70% R.H.
Storage: —25°C to +65°C.

TIMENSIONS, WEIGHT: 320 high X Lo wide x 272mm long (1% x 4% x
0%, Net weight 0.37kg (I3cz.).
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SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

The Model 7052 is a high current scanner card with the maximum capabilities
of 300Y, BA or 100V#A switching [rssistive load only}. Signal tevels of this
maghitude may be found in applications such as power semiconductor
testing. The Model 7053 can also be used in monitoiing currents from BC
power supplies in general purpose ATE bench or laboratory applications. For
sasy input and cutput wiring the Mode! 7053 is designed with quick discon-
nect screw terminals. Each channel has a HE and LO connection with a com-
mon guard. Each of the 10 channels consist of z single 2-poie Form C relay.

Tha card is field installable In an appropriate Keithley scanner mainframe (e.g.
Model 708 via the mainframe’s rear panel. Channel switching is accomplished
in less than Bmsec {exclusive of mainframel and the spec] %d relay fife is
greater ihan 107closures (greater than 10% closures st m signal svels).
With the Mode! 7053's high channel isolation {>10%0), itis w H nsulated from
cross channel noise and interference. The Model 7053's high Input isolation
{ = 1080} reduces loading to a minfrmum,

1.2 WARRANTY INFORMATION

Warranty information is stated on the inside front cover of this manual. Hf there
is & need for service, contact the Keaithisy representaiive or authorized repair
facility in vour area, Check the back cover of this manual for addresses. The
service form supphied at the end of the manual should be used to provide the
repair facility with adequate information concerning any difficulty.

1.2 MANUAL ADDENDA

improvemants or changes 1o this manua! will be explained on an addendum in-
cluded with this manual.

1.4 BAFETY SYMBOLS AND TERMS

The symibol denotes that the user should refer to the operating instruc-
tions. -
The symbol g
terminal{s).
The WARNING used in this manual explains dangers that could result in per-
sonal injury or death,

The CAUTION used in this manual explains hazards that could damage the
instrument.

denotes that a high voltage may be present on the
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24 INTRUDUCTION

This section providss the necessary information 1o use the Model 7053 with an
appropriate Keithley scanner mainframe ism,h as the Model 708}, Once the
card i insialed in the scanner mainframes, refer o the scanner mainframe’s in-

struction manuat for complete oparating E nstructions.

2.2 SAFETY PRECAUTIONS

1. Do not exceed the Model 7053's maximum allowable signal level as defined
in the spacificat]

2. Do not exceed the maxinum common mode voltage of 200V as defined in
the specifications, Exerclse extrema caution when a shock hazard is present
at the terminals, Ths Armnerican onat Standard nstitute (ANDI) stetes
that a shock hazard exists when voltags levels greater than 30V rms or
42.8Y peak are present,

3. Make sure the scanner malnz"z'ame is grounded through a properly eerth
grounded recepiacle befors operat]

4, Turn off &ll power supplies and disct
Ing or removing the Modsl 70583 from the Sﬁa n
the terminals of the hModal 7053,

9. Use e.;.p’ priataly ”d?i@d 3 ;'S whan switct ung

8. Read this man fully and ahere to gl
bafore :3;;@?:1&:\.{,_; the Instrument.

7ok nspect alt test connections for wear or dﬂfu
vwiras, etc. Correct any defect found before op

5.

wur before install-
arne or wires from

utiona listed

xposed

2.3 WIRING

Each channel on the Modst 7053 high cwrent card consi 1, s of g sirgfe 2-pola
Form © relay. The Mode! 7052 will switch any one of the 10 signals {Inputs) to
one oufput, or switch one signal 1o any one of 10 culputs,

T, Wihing is ac‘,orr‘;,"ssed by mezns of guick disconnect screw terminals as
shown on the component layout (Figure 8

2. Besistance of the relay contacts [terninals} is less than 150mi

3. Use wites or cables that are rated for maximum signal lavels. The madmum
allowable wire size Is No., 18 "'*.fG Wihan operating st high currant lavels
{e.g. Amps] consider the voltags b {l#R drop} of the wire or cable be-
ing used. For exampie: The ap;,—ré;xmdie resistance of 18 guage copper wirs
is S.Sm-ﬂ;’f‘:. The voltage burden is approximately 8.2mV/ ) Amp. At the
maximur signal cwrent of 5 Amps the voltage burden would be 31.5mV/ ft.
If the wire being used is 3ft long the voltage buiden of the wire is appiox-
imately 0.1V.

4. Route the wires or cables through the rubber clamps at the rear of the caed.

2.4 INSTALLATION

WWW.Vﬁ'M&H‘Q ni%nﬁ’Ms instruction manual for instaliation instruc-

ftons.
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Signal Level —The maximum signal levels that the Model 7053 high current
card operates at are 300V maximuim, BA or 100V A peak (resistiva load only).
The cortact life of the relays at maximum signal levels is greater than 108
operations.
MOTE

Maximum signal spacifications apply 10 scannar outpist as well

as inputs. For example, multiple channel closures cannot put

more than BA onto the output.

WARNING

When switching signals greatey than 30V rms or 424V

rms peak take cars to prevent contact with Hus circults

which could cause electricsd shock resulting In inlury or

death.

Cables— Sheilded cables should be used with the Modal 7083 high current
card and when switching ahove B0V or high current. The shisld should be
connected to circuit guard. This helps prevent sxcessive radiation from the
cables from interfering with any enuipment. The cable rating must exceed ths
mmaximum aliowable signat levels as defined in the specifications,

External Considerations—The Model 7053 is specified for a resistive iead

however, sxternal circuit capacitances and Inductances ¢an couse excessive

gurrents and voltages across the relay cortacts, The currents and voltages

must be lrnited to within the maximurm alfowahls signal lovals,

1. Capacitance—Charged capacitences in the cirguit can cause
currents {surge currents) io flow throyah the relay #
shorted out or the oulput is switched to capacitive lo
current can weld the relay contacts together, Therefors, uso serd 3
where needed, to limit the maximum current that can flow 1o within mea«:t
ratings. The maximum signal levels are stated in the specifications,

2. inductance—The inductance of cables can produce high voltage and are-
ng across relay contacts when switching. The peak transients must be
limited to within the maximum gignal levels as defined in the specifications.

2.6 MIODEL 7052 MODIFICATION

Unselected inputs on the Muodsl 7053 high cirrent scanner card, are shorted
(M1 to LO} via installed jumpers {WI0T-W110}, i isolation is required between
channel LO and channel Ht, the Modal 7053 can be modified to disconnact
channel LO from channel Hl when a relay is off (open). The modification in-
volves removing a jumper wire for the channel that is to be modified. For ex-
ample, remove jumper W101 to disconnect channel 1's HI terminal from chan-
net 1s LO terminal. Refer to the component layout (Figure 8) for jumper loca-
tion.

it is recommended to remove the jumpers by cutting them with a pair of wire
cutters,

2.7 SWITCH TERMINOLOGY

Throughout this manual the terminology Form C is used. The term Form C s
eed in switch tarminolooy and is desceribad ags follows:



1}.. A Z-pole switch normally open is classified as a 2 Form A,

2. Form B iz siimilar 1o Form A except that its contacts are nonmally closed
{refer to Figure 1), A 2-pols swiich normally closed is classified as a Z Form
B.

3. Form C is shown in Figure 1 a3 a singie pole double throw switch. It could
also be a multiple switch such as a 2-pole which would be classified as a 2z

Form .
FORM A -~

ISPNOY

FORM B o e
(

SPNC)

FORM © w

(EPDT) o

Figure 1. Switch Terminology

www.valuetronics.com



SERVICING INFORMATION

3.1 INTRODUCTION

Ttis section contains 4 performancs vedfication procedure. Since there are no
ealibralicn adjustiments, nio recalibration I8 naecessary. Recommended main-
tenance would include Inspection of the scanner plug-in board and card edge
connactor to ensurs good electrical contact. The verification procedurs showld
be performed upon recelving the Model 7053 or at the time maintenance is
performed on the mainframe.

3.2 REQUIRED TEST EQUIPMENT

Recommanded test equipment for performance varification is given in Table 1.
Test equipment other than the recormended equipment in Table T may be
substiuted if specifications equal or exceed the stated characteristics.

Table 1. Recommaended Test Eguipment

itemn Description Specifications Mfr. |Rodel
A Scarmer Mainframe — Keithley | 705
B Voitage Source Keithley | 230
C Chimeter (DMM; Keithley | 186
o EHectrometer welihloy | 614

3.3 PEAFORMANCE VERIFICATION

This section containg procedures needed to verify that the operation of the
Jodel 7053 is within specifications.

1. Channel Isolation

A. This test measures the slectiical isolation between channels on the
KModel 7053, Set up the clrcult shown in Figure 2.

B. Short the Bl and LD connections of each channel on the Model 7083,

C. Setthe scanner mainframe to the channel mode, channe! 1 and the step
mode. Set the olectromster to AMPS and zero check. Program the
Wiodel 230 to output 160V and take the electromater out of zero check.
Program channel 1 opan and the cther channeis are closed,

D, The reading on the electromater shouid be less than 107A (1G0nAL
Using Ohm's law calculate channs! isolation. For example; R=E/l =
160V 10-7A = 10%. Due 1o the capacitance of the cirouit the offset
current may be high unti the capacitance of the circuit is charged up.
Vait until the readings sottie out,

E. Repeat steps C and D for the remaining channels on the card,

2. Open and Close Test
A. This test verifies that the Model 7052 opens and closes the channgls on
the card on command from the scanner meinframe, Set up the test cir-
cuit shown in Figure 3.

WWW.V al ue‘frbgjmm o the channel mode, channet 1 and the step

mode. o OIS and auto range. Using tha scanner
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E.

F.

L, IRaj. HIG ot (!gﬂ[ SLENTTRRST vAs LN oLLGaDURERST O TIRQETE RN ORE VG 3 BERALEL PGHG?
dispiay should indicate a C.

. Using the scanner mainframes’s front panal controls onen channel 1, The

reading on the Modsl 195 should Indicata an open circ:
corner of the scanner mainframe’s front nanel display sho
G.

Connect the test 1aads 1o the channel under test’'s LO termin
cutput LO termingl, FRepeat steps B through Dforthe 10 co
Repeat steps A, B, £, D and E for the ramaining channals on the ¢

RAQDEL 705/7083
GHARMMEL
UNDER
QUTPUT TEST
Hi Lo GUARD Hi LG
[ L]
i
MODEL 230
VOLTAGE
SOURCE 10
Hi
ELECTRO-
METER
SET 7O
AMPS Lo

Figure 2. Model 7053 Channel isolation Test Clreuit

MODEL 705/7053

CHANNEL
UMNDER
TEST CUTPUT

. P

Hi Hi
OMMS
SENSE\“

H Hi LO] (LO
MODEL 185

DNARE SET TO OHMS

Figure 3. Modei 7083 Open and Close Test Clrcuit



A, This test measures the differential input isolation, which is the leakage
resistance between a guarded channel's Hil and LO connections. Set up
the test circuit shown in Figure 4.

B. Set the scanner mainframe 1o the channel mode, channel 1 and the siep
mode, Set the elecurometer 1o AMPS and place it in zero check. Pro-
gram the Model 230 1o output 100V and take the electrometer out of
zero check.

C. The reading on the electrometer should be less than 105A {1044). Using
Ohm's law caiculate the input isclation. For example: R=E/ =
100V 1084 = 1074, Due 1o the capacitance of the circuit the offset cur-
rent may be high until the capacitance of the circuit is charged up. Wait
until the readings settle out.

. Hepeat steps B and C for the remaining channels on the card.

For Input Isolation {common mode) repeat steps B thiough D using the
setup shown in Figure B,

mo

MODEL 705/7083

i LG GUARD

ELECTRO- |HE
METER

SETTO

AMPS 10

i

MODEL 230 12

VOLTAGE | .

SOURCE

Figure 4. Model 7053 Input Isolation {Differential} Test Circuit
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QUTPUT

i i

Hi Lo GUARD

b

Hi

ELECTRO-
METER

BET O

AMPS Lo

MODEL 230

YOLTAGE
SQURCE s}

Figure 5. Model 7053 input Isolation {Commaon Riode) Test Circult
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REPLACEABLE PARTS

4.1 INTRODUCTION

This section contains replacement parts information, a schematic diagram and
a component layout for the Model 7053.

4.2 REPLACEABLE PARTS

Parts are listed alpa-numericalty in order of their circuit designation, Table 2
contains the elecirival replaceable parts. Table 3 contains the mechanical
parts,

4.3 ORDERING INFORMATION

To place an order, or to obtain information concerning replacement parts,
contact vour Keithley representative or the factary. See the back cover for ad-
dresses. ¥When ordering include the foliowing information:

1. Instrurment Model Number

2. Ingtrument Serial Number

3. Part Description

4. Circuit Daseription (if applicable}

5. Keithley Part Number

4.4 FACTORY SERVICE

I the instrument is to be returned to the factory for service, please photo copy
the service form which follows this section, fill it out and return with the instru-
ment.

45 COMPONENT LAYOUT AND SCHEMATIC DIAGRAM

Figure 8 contains a companent layout Tor the Model 7083, Figure 7 containg
" the schematic diagram of the Mods! 7053,

www.valuetronics.com
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Circuit
Desig. Deseription

Kaithiey
Part No.

cio Capacitor, 10uF, 20V, Aluminum Elsctrolyiic C-314-10

J1001 3 pin terminal strip
Ji002 | 3 pin terminat strip
J1003 | 3 pin terminal strip
J1004 | 3 pin terminal strip
1005 {3 pin terminal strip
J100& | 10 pin terminal strip
J1007 10 pin terminal strip
K01 Relay, 2 Form C
K102 Relay, 2 Form C
K103 Relay, 2 Form C
K104 Relay, 2 Form O
K105 Relay, 2form C
K106 Relay, 2 Form C
K107 Relay, 2 Form C
K108 Relay, 2 Form ¢
K109 Relay, 2 Form C
K110 Relay, Z Form C
W1 Jumper

W02 Jumper

W03 Jumper

W14 Jurmper

W105 Jumper

W106 Jumper

W07 Jumper

W108 Jumper

W109 Jumper

W110 Jumper

CE5-457-1
C8-457-1
£8-487-1
C8-457-1
C5-4571
0S8-487.2
£3-457-2
RL-80
RL-80
RL-80
RL-80
RL-80
RL-80
RL-80
RL-80
RL-80
RL-80
J-3

ooy ate dodadodo

(...(..C....Cs_(.....t...ﬁ..(...f_

Table 3. Model 7083 Mechanical Replacanble Parts

Keithiey

Description Part No.
Handle (2 required) FA-11S
Hivet {2 required) FA-121
Clamp, assembly, upper 7055-303-07

a. Clamp, upper 7055-305-

b. Strip, rubber 26621
Clamp, assembly, lower 26740

a. Clamp, cable, lower 26820

b. Strip, rubber 26621

No. 632 x 5/16 Phillips Pan Head Screw
No. 6-32 x 1 inch Phillips Pan Head Screw
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57 Sehamatic Diagramm
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