1320 Bias Current Source
Instruction Manual

Form 150414/A2
©QuadTech, Inc., 1999
Domestic Sales 800-253-1230

For additional contact information please visit aabsite
www.quadtech.com

The material in this manual is for informationalrpeses only and is subject to change, without
notice. QuadTech assumes no responsibility foreargr or for consequential damages that may
result from the misinterpretation of any procedunethis publication.

WARNING
Potentially dangerous voltages may be presentamt &nd rear panel terminals. Follow all
warnings in this manual when operating or servi¢hg instrument. Dangerous levels of enelgy
may be stored in capacitive devices tested byuihits
Always make sure the high voltage indicatonds on when connecting or disconnecting the
device under test.

A Product will be marked with this symbol (ISO#368#)en it is necessary for the user to
refer to the instruction manual in order to prevepiry or equipment damage.

— = = Product marked with this symbol (IEC417) indicgtessence of direct current.

A Product will be marked with this symbol (ISO#368#)en voltages in excess of 1000V
are present.
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Warranty

uadTech

Most Trusted In Electrical Testing

QuadTech warrants that Products are free from tefeenaterial and workmanship and,
when properly used, will perform in accordance wbhadTech's applicable published
specifications. If within one (1) year after ongl shipment it is found not to meet this
standard, it will be repaired, or at the optionQuiadTech, replaced at no charge when
returned to a QuadTech service facility.

Changes in the Product not approved by QuadTech sHavoid this warranty.

QuadTech shall not be liable for any indirect, spaal or consequential damages,
even if notice has been given of the possibility stich damages.

This warranty is in lieu of all other warranties, expressed or implied, including, but
not limited to any implied warranty or merchantability or fitness for a particular
purpose.

SERVICE POLICY

QuadTech’s service policy is to maintain produgtaie capability for a period of at leafst
five (5) years after original shipment and to m#ke capability available at the then
prevailing schedule of charges.
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Specifications

General Features

Bias Current: Range Accuracy Resolution
0.000A - 1.000A + [1%+3mA] 0.001A
1.01A - 5.00A + (2%) 0.001A
5.05A - 20.00A + (3%) 0.01A
20.01A- 20.0(1+X)A * (5%) 0.1A

X = Number of 1320S (Slave) instruments connected.

DC Resistance:  Range Measure Range Measure Current  Accuracy

20mQ2 0.00-19.99m 2A +(2% + 0.07n0Q)
200nT2 0.0-199.9M 2A +(2% + 0.2mQ)
2Q 0.000-1.999@ 20mA +(3% + 0.0022)
20Q 0.00-19.99 20mA +(3% + 0.0X0)
200 0.0-199.@ 20mA +(3% + 0.2Q)

DC Voltage: +(2% + 0.05V)

Driver Capacity: Maximum Value of Unknown DCR: RDC max = 6.590)
Maximum Value of Unknown Inductance:  Lmax = 8/)(H
Maximum Open Circuit Time: Tmax = 1.5 (sec)
Maximum Drive Voltage: DCVmax = 6.5 (V)

| = Set Current in amps (A)

Interface: - |IEEE-488 - Handler « Slave
Display: LCD 16 character length x 2 character depth
Mechanical: Bench Mount

Dimensions (w x h x d): 16.5 x 7.0 x 12.0 inch&%2.5 x 175 x 300mm)
Weight: 26lIbs (12kg) net, 33lbs (15kg) shipping
Environmental: Operating: 0C to+ 4(°C

Storage: -10to+ 50°C

Humidity: <80%
Warm-up Time: 30 minutes
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Specifications (Continued)

General Features

Power:

Supplied:

Ordering
Information:

Page 8 of 83

« 95-125V AC « 50 or 60Hz
. 190 - 250V AC « 650W MAX
« Instruction Manual « AC Power Cable

« Calibration Certificate - Lead Set

Description Catalog No.
1320 Bias Current Source 1320
1320S Bias Current Slave 1320S



Accessories

Accessories Included

ltem QTY QT P/N
AC Power Cord 1 4200-0300
10A Slow Blow 20mm Fuse 115V Operation 1 520107
5A Slow Blow 20mm Fuse 230V Operation 1 520108
Red Banana/BNC & Black Banana/BNC to Kelvin Clipl 1320-01
Lead Set

Instruction Manual 1 150414
Calibration Certificate 1 N/A
IEEE-488 Interface 1 Standard
Handler Interface 1 Standard
Slave Interface 1 Standard

Accessories/Options Available

ltem QTY QuadTech P/N
Red Banana/BNC & Black Banana/BNC to Kelvin Clipl 1320-01
Lead Set

4-BNC Test Leads Box to 4-BNC Test Leads Box Set 1 1320-02
4-BNC to 4-BNC Cable Lead Set (16”) 1 1320-03
24-Pin Interconnect Cable (Connect QT 1750) 1 1320-
36-Pin Interconnect Cable (Connect QT 7000) 1 1320-
37-Pin Interconnect Cable (Connect QT 1900) 1 1320-
1320S Bias Current Source Slave Instrument 1 1320S
40A BNC/Spade to Alligator Clip Lead Set 1 1320S-01
20cm (8”) Spade to Spade Connector Cable Set (3) 1 1320S-02
100cm (40”) Spade to Spade Connector Cable Set (3)1 1320S-03
25-Pin Interconnect Cable (Connect Slave to Master) 1 1320S-04
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Safety Precautions

The 1320 Bias Current Source instrumentan provide a bias current as high as 20A
DC to the device under test (DUT). Although the 182 Current unit is designed
with full attention to operator safety, seriousdvas could occur if the instrument is used
improperly and these safety instructions are nibdvieed.

1. The 1320 Bias Current unit should be operatéd it8 chassis connectedearth
ground. The instrument is shipped with a threexgrpower cord to provide this
connection to ground. This power cord should didyplugged in to a receptacle
that provides earth ground. Serious injury camltesthe 1320 Bias Current unit
is not connected to earth ground.

2. Tightly connect BNC cable(s) to the (silvét)GH (-) terminal. If this is not
done, the DUT’s casing can be charged to the hajtage test level and serious
injury or electrical shock hazards could resuthg DUT is touched.

3. Never touch the metal of the High Voltage prabeectly. Touch only the
insulated parts of the lead(s).

4, Never touch the test leads, test fixture or DidTany manner (this includes
insulation on all wires and clips) when the biaftage is applied and the ré&xC
BIAS [FWD (+) or REV (-)] light is on.

5. Before turning on the 1320 Bias Current unitkenaure there is no device (DUT)
or fixture connected to the test leads.

6. When the redC BIAS [FWD (+) or REV (-)] LED is lit or flashing, NEVER
touch the device under test, the lead wires opthiput terminals.

7. Before touching the test lead wires or outpuhieals make sure:

a) Any capacitive device has had enough dischiarge
b) The redDC BIAS [FWD (+) or REV (-)] LED is OFF.

8. In the case of an emergengyturn OFF the POWER switch using a “hot stick”
and disconnect the AC power cord from the wallO ROT TOUCH THE 1320
Bias Current INSTRUMENT.

9. When the 1320 Bias Current instrument is usedemote control mode, be
extremely careful. The High Voltage Output isrgeturned on and off with an
external signal.
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Condensed Operating Instructions

General Information

The 1320 Bias Current Source is an instrumentghatides 0.0 — 20.0A of Bias Current.
A maximum of 5 units can be connected in parabbeblbtain an output equal to 100A.
External resistance (DCR) and Inductance (L) cammieasured through connection of
DUT to 2 BNC/2 Banana UNKNOWN terminals. An osedtope or voltmeter can be
connected to the DCV MONITOR to monitor the changeDC voltage at the test
terminals.

Start-Up

The 1320 Bias Current unit can be operated froroveep source between 95 - 125VAC
or 190 — 250VAC at a power line frequency of 566Hz. The standard 1320 unit is
shipped from QuadTech with a 10A fuse in placeA@ 115Voperation. A 5A fuse is
included in the accessories package for 230V ojperalthe 1320 unit is shipped with
the line voltage selector set for 115V. Refep#émagraph 1.4.3 to change a fuse and to
change the line voltage selector.

Connect the 1320 instrument’'s AC power cord to $sberce of proper voltage. The
instrument is to be used only with 3-wire groundetlets.

Press the [POWER] button on the front panel to ypplwer. To switch the power off
press the [POWER] button again or if measuremergdabe made proceed with Test
Parameter Set-Up belowNote: the 1320 unit should warm-up for a minimum of 30
minutes prior to use.

Test Parameter Set-up

The test parameters listed in Table COI-1 can beser to test. For a single point
current measurement just the MODE and | (Curree€)dro be set.

Name Parameter Range Default Value
I/F Interface 0=SC, 1=HAN, 2=32X 0

I Bias Current -20.0A to 20.0A Last Test Setup
MODE Output Current Mode 0=SG, 1=MM, 2=MA 0

ADDRESS IEEE-488 Address 1-30 1

TIMER Timer ON or OFF OFF

DELAY. T Delay Time 0-100 seconds 0

STEP.N Step Number 1-21 1

LOOP Loop ON or OFF OFF
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Condensed Operating Instructions (Continued)

Measurement Mode

=

Turn POWER ON.
2. Allow the 1320 BCS instrument to warm-up for 30 otes.

EXAMPLE: Single Point, Reverse Bias Current equal ® 3.000A.

3. Select Test (Bias/DCR).
Press [BIAS/DCR]
4. Select Test MODE.
Press [PROG] [SHIFT] [MODE] [=] [0] [ENTER]
5. Select Bias Current value (I).
Press [=] [-3.000] [ENTER]
Press [PROG] to exit programming mode.
Connect Test Cables or Fixture
Zero Test Cables (or Test Fixture)
Connect Device under Test (DUT)
Press red [START] button to initiate test.
0. Press black [RESET] button to terminate currertor.

BOoNO

Figure COI-1 illustrates the connection of a sinGIET to the 1320 “UNKNOWN”
terminals using the BNC/Banana to Kelvin Clip Lesad provided with the unit.

FROM L METER SLAVE
uadTech
GUARD Leor  Leor Heor  Heur NUMBE I =] 100A Q

. 320
O @ @ @( )@ Slngle l:SIIASCURRENT

(_) SOURCE 0-20A

WARNING A
TING DEVICE UNDER TEST FR

BBBBBBB POWER

“r—‘mmb

ocems ) PR TN
aee S o 1
FWD (+) REV(-) <«BS. STORE
1 1 1 3
UNKNOWN pcv = REcALL O
COMMON DRIVE - SENSE- SENSE+ DRIVE + MONITOR RESET START |:| |:| |:| li| |:|
. - o o
1320-01
Banana/BNC RV (High)
to
Kelvin Clip DUT
Lead Set
GND (Low)

Figure COI-1: Connection to DUT using Kelvin Clip Lead Set
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Section 1: Introduction

1.1  Unpacking and Inspection

Inspect the shipping container before openingt i§ damaged contact the carriers agent
immediately. Inspect the 1320 Bias Current unit 4oy damage. If the instrument
appears damaged or fails to meet specificationsfynQuadTech (refer to instruction
manual front cover) or its local representativeetdi the shipping carton and packing
material for future use such as returning for riécation or service.

1.2 Product Overview

The 1320 Bias Current Source is programmable D@ntisource and DCR meter for
production and laboratory testing of inductors. TRB20 Bias Current Source provides 0-
20A DC Bias and measures external resistance (DCR)maximum of 5 units can be
connected in parallel to obtain 100A of DC Bias 1@at. Accuracy of the bias current
output in the 1A range 58 1% +3mA with a resolution of 0.001A. The 5A range has
accuracy oft 2% and a resolution of 0.001A. The 20A range haa@uracy oft 2%
and a resolution of 0.01A. At the 100A range #oeuracy of the DC Bias Current
output ist 5 % and the resolution drops to 0.1A. The 1320 ims&nt is connected to
an inductance meter (‘to L Meter’) using 4 BNC thi® cables (1320-03). The set of 2
Binding Posts and 2 BNC terminals labeled UNKNOWHS eonnected to the DUT using
the 1320-01 cable lead set provided with the 13%0 u

The DC Bias current is selectable as forward oergy and is programmable from
—20.0A to 20.0A. Test conditions are stored aechited from 50 internal memory
locations. The 1320 instrument also has the dbiyabf performing up to 21 steps
(tests) in any one test setup. An internal timan be selected on/off and a delay time
from 0-100 seconds can be programmed for any téstrent Output Mode is selectable
as single, multiple manual or multiple automatic faulti-point current inductance
testing.

Standard rear panel interfaces, for remote opeératip communication with other

instrumentation, include an LCR Link, a Slave Lird |IEEE-488 interface and a
Handler interface. Up to 30 IEEE-488 addressepargrammable.

Introduction Page 15 of 83



1.3 Controls and Indicators

1.3.1 Front Panel Controls and Indicat

ors

Figures 1-1 and 1-2 illustrate the controls anddaidrs on the front panel of the 1320
Bias Current unit. Table 1-1 identifies them wdiscription and function.

8 7
I
( FROM L METER \ /%E\ ‘QuadTech
GUARD Leur Leor Hpor  Heur NUMBE
1(a-e) > 1320
© o spscrce
© (+) ) L )
° 3 )
WARNING A ( \
S — o2 s T o POWER
- 7 — FWD () REV () <«BS.  STORE
( UNKNOWN ) (o) \7{\ e :l lc:l
COMMON DRIVE- SENSE- SENSE+ DRIVE + MONITO! RESET START | [ | [ | [ ] [ ] [ |
2(a-e) > ' TTTTTTTTTT
L 3 [ [ i A o o
L 0 ) /) & — = L
A
I I
3 4(a-b) 5(a-y) 6
Figure 1-1: 1320 Front Panel Controls and Indicatos
{ 3\
FWD/REV BIAS DCV
/DCR DISPLAY
DC BIAS e e
PROG
®o® @ o F
L T i j
ADDRESS CLOCK
FWD (+) REV ()
\ J 4 5 6 <<BS STORE
k Lo P m ] n Lo
TIMER
RESET START
1 2 3 = RECALL
(I T b AT O R e
MODE IF LOOP
0 . > SHIFT ENTER
v v P w L x Ly
I DELAY.T STEP.N LOCAL
. J
\ 7

The lower case blue letters on the keys dONOT appear on the 1320 keypad.

They are for illustrative purposes only.

Figure 1-2: Close-up 1320 Front Panel Keypad (4a-1& 5a-y)
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Table 1-1: 1320 Front Panel Controls and Indicators

Reference | Name Type Function
Number
Figures
1-1&1-2
1 FROM L METER
a GUARD Silver Screw/Banana Plug Instrument ClsaGsbund
b Lcur Silver BNC Connector Low Current Terminal (-)
C Lpot Silver BNC Connector Low Potential Terminal (-)
d Hcur Silver BNC Connector High Potential Terminal (+)
e Hoor Silver BNC Connector High Potential Terminal (+)
2 UNKNOWN
a COMMON Black Banana Plug terminal Current SoZoemon Terminal
b DRIVE- Black Banana Plug terminal Current Drivel{ow Terminal
c SENSE- Silver BNC Connector Voltage Sense (-) O@sminal
d SENSE+ Silver BNC Connector Voltage Sense (+hHigrminal
e DRIVE+ Maroon Banana Plug terminal  Current Dii¥eHigh Terminal
3 DCV MONITOR Silver BNC Connector Connect voltnrete oscilloscope to view
changes in DC voltage at test terminals
4 RESET / START
a RESET Black Push Button Switch Stop Current Oudptest terminals
b START Red Push Button Switch Start Current Ougtuést terminals
5 DC Bias & Keypad
a FWD (+) Red LED When lit, Output Current is FORWB Current
b REV (-) Red LED When lit, Output Current is REVER Current
c FWD/REV White Push Button Switch Select FORWARTCREVERSE Output Current
d BIAS/DCR White Push Button Switch Press to shaW/Resistance (DCR) on display
e DCV DISPLAY White Push Button Switch Press towHaC Voltage (DCV) drop on display
f 7 White Push Button Switch Numerical key.
ADDRESS Set an IEEE-488 Address (1-30)
g 8 White Push Button Switch Numerical key.
h 9 White Push Button Switch Numerical key.
CLOCK Display Date (M-D-Y), Time (H:M:S)
i CLEAR White Push Button Switch Clear the inpuluea
j PROG/ESC White Push Button Switch Select PROGRAMIe
k 4 White Push Button Switch Numerical Key.
I 5 White Push Button Switch Numerical Key.
TIMER Select Timer ON or OFF
m 6 White Push Button Switch Numerical Key.
n {{BS White Push Button Switch Single Back Space Keyamkito last setup key
0 STORE White Push Button Switch Store the prewmsttsetup
p 1 White Push Button Switch Numerical Key.
MODE Select Mode: 0=Single, 1=Multi (manual),
2= Multi (Auto)
q 2 White Push Button Switch Numerical Key.
I/F Select Control Mode 0=Auto Control,
1=Handler, 2= 2200 ATTS
Introduction Page 17 of 83




Table 1-1: 1320 Front Panel Controls and IndicatorgContinued)

Reference | Name Type Function
Number
Figures
1-1&1-2
r 3 White Push Button Switch Numerical Key.
LOOP Select Current Measure 0=OFF, 1=0ON
S = White Push Button Switch Equal Sign
t RECALL White Push Button Switch Recall Setup irmory
u 0 White Push Button Switch Numerical Key.
I Select Current: —20.0 to 20.0A
v . White Push Button Switch Decimal Key.
DELAY. T Select Delay Time: 0-100seconds
w - White Push Button Switch (-) Minus Key
STEP.N Select Step Number: 1-21
X SHIFT White Push Button Switch To Select Key function labeled in RED
Y ENTER White Push Button Switch Enter test value.
LOCAL Return unit to front panel operation
6 POWER Beige 2 position P-B Switch Provide powdr= ON, 0 = OFF
7 DISPLAY 16 x 2 character LCD display Display T&sttup and Results
8 SLAVE NUMBER | Green LED’s labeled: 1, 2, 3, &Indicate which Slave is active

4
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1.3.2 Rear Panel Controls and Connectors

Figure 1-3 illustrates the controls and connectwmisthe rear panel of the 1320 Bias
Current unit. Table 1-2 identifies them with dgsiton and function.

9 8 7 6 5
I $ I I |
v M \ M

A4

FOOT
SWITCH

o @ || " | —

(1320S) SLAVE LINK

FAN IEEE-488 INTERFACE LCR LINK SLAVE LINK (1320) HANDLER INTERFACE

AC LINE
50-60Hz

Single Phase FUSE LINE VOLTAGE

@ I_ SELECTED—l
AC LINE VOLTAGE LINE FUSE

A

95V - 125V 10A Slow Blow

190V -250V  5A Slow Blow
CAUTION
Disconnect Powef Supply Before
Replacing Fuse. QuadTech
Replace only wit specmed Voltage Serial No.

and Current Ratefl Fus

3 4
Figure 1-3: 1320 Rear Panel Controls and Connectors

Table 1-2: 1320 Rear Panel Controls and Connectors

Reference | Name Type Function

Number

Figure 1-3

1 FAN AC120V 50/60Hz Fan 50°C On/Off Fan

2 AC LINE Black 3-wire AC receptacle Input for A@wwer

3 FUSE Black Screw Cap Fuse Short Circuit Protectio

10A for 95 — 125V Operation
5A for 190 — 250V Operation

4 Line Voltage Red 2-position slide switch Seletb¥ or 230V Operation
5 Handler Interface Blue 24-Pin Connector Conneatidiier
6 Slave Link Black 25-Pin Connector Connect Slave
7 LCR Link Silver 9-Pin Connector Connect 2200 ATTS
(or other LCR meter)
8 Foot Switch Black ¥4" phone jack receptacle ~ CohR@ot Switch
9 IEEE-488 Interface Blue 24-Pin Connector ConheEtE-488
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1.4  Installation
1.4.1 Dimensions
The 1320 Bias Current unit is supplied in benchfigomation (a cabinet with resilient

feet for placement on a table). A front bail isyaded so that the unit can be tilted back
for convenient operator viewing. Figure 1-4 ilhagés the 1320 instrument dimensions.

@)

| QuadTech

1320
O 0000 Bias Current
Source 0-20A
7.00"
O

177.0mm 12.00"

D 300.0mm
| O 0000
16.50" /
412.50mm

Figure 1-4: 1320 Instrument Dimensions

1.4.2 Instrument Positioning

The 1320 Bias Current instrument contains one (B6ckaracter) LCD display with 5-
digit resolution for convenient viewing. The optim angle for viewing is slightly down
and about 1Deither side of center. For bench operation tbatfbail should be used to
angle the instrument up. In bench or rack moumpliegtions the instrument should be
positioned with consideration for ample air flovoand the rear panel. An open space of
at least 3 inches (75mm) is recommended behincetrepanel.
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1.4.3 Power Requirements

A The 1320 Bias Current Source can be operated frqmoveer source of 95 to
125VAC or 190 to 250VAC. Power connection is \ha tear panel through a standard
receptacle. Before connecting the 3-wire powed dmetween the unit and AC power

source make sure the voltage selection switch asel dn the rear panel (Figure 1-5) are
in accordance with the power source being usede aJ80A, 250V SB fuse for 115V

operation and a 5A, 250V SB fuse for 230V operatiédtiways use an outlet that has a
properly connected protection ground.

Procedure for Changing A 1320 Bias Current Instrumat Fuse

WARNING
MAKE SURE THE UNIT HAS BEEN DISCONNECTED FROM ITS A C POWER SOURCE FOR
AT LEAST 5 MINUTES BEFORE PROCEEDING.

Figure 1-5 illustrates a close up of the rear pariRémove the black screw cap fuse on
the rear panel of the 1320 instrument.

* Make sure the power switch is OFF and the poweatt disconnected from the unit
and the AC power source.

* Inspect if the fuse is functional by measuringstsice (< 18) with an ohmmeter.

* Using a flat head screwdriver, turn the screw dapua 60 counterclockwise. The
screw cap should protrude about 3.0 cm from thketoc

* Remove screw cap. Replace with new, same rated 288V SB fuse for AC 115V
operation or 5A 250V SB fuse for AC 230V operation.

* Using a flat head screwdriver, turn the screw dagua60clockwise.

* Make sure the voltage selector switch is in acaoedawith the power source being
used.

AC LINE 50-60Hz

Single Phase LINE VOLTAGE
FUSE SELECTED
. n n
- -
- -
AC LINE VOLTAGE LINE FUSE
95V - 125V 10A SLOW BLOW
190V - 250V 5A SLOW BLOW
A caurion

Disconnect Power Supply Before
Replacing Fuse.

Replace only with specified Voltage
and Current Rated Fuse

Figure 1-5: 1320 Fuse & Voltage Selector (Rear Pabhe
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1.4.4 Safety Inspection

A Before operating the instrument inspect the scragvfose receptacle on the rear
panel of the 1320 unit to ensure that fhreperly rated fuse is in place otherwise
damage to the unit is possible. Refer to paragiap!3.

The 1320 Bias Current unit is shipped with a stathdaS. power cord, QuadTech P/N
4200-0300 (with Belden SPH-386 socket or equivasmt a 3-wire plug conforming to
IEC 320). Make sure the instrument is only usethwhe cable supplied (or other
approved international cord set) to ensure thatrtbieument has a secutennection to
protective earth ground.

The surrounding environment should be free from esgive dust to prevent
contamination of electronic circuits. The surromgdenvironment should also be free
from excessive vibration. Do not expose the 13®@rument to direct sunlight, extreme
temperature or humidity variations or corrosiveroials.

WARNING
If this instrument is used in a manner not specifid in this manual protection to the
operator and equipment may be impaired.
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Section 2: Operation

2.1 Terms and Conventions

Multiple

1000000000000000
1000000000000
1000000000
1000000

1000

.001

.000001
.000000001
.000000000001
.000000000000001

Dielectric Absorption:

Charging Current:

Leakage Current:

Operation

Table 2-1: Measurement Unit Prefixes

Scientific Engineering Symbol
1015 Peta P
1012 Tera T
109 Giga G
106 Mega M
103 Kilo k
10-3 milli m
1076 micro u
1079 nano n
10-12 pico p
10-15 femto f

The physical phenomenon ihich insulation appears to
absorb and retain an electrical charge slowly duee.
Apply a voltage to a capacitor for an extended queiof
time then quickly discharge it to zero voltage.eale the
capacitor open circuited for a period of time tltennect a
voltmeter to it and measure the residual voltagéhe
residual voltage is caused by the dielectric alisorf the
capacitor.

An insulated product exhibits Hasic characteristics of a
capacitor. Application of a voltage across thseulation
causes a current to flow as the capacitor chargBsis
current instantaneously rises to a high value d&ag®e is
applied then exponentially decays to zero as thel DU
becomes fully charged.

The steady state current thatsfldbwough the insulation.
Leakage current is equal to the applied voltageddiy by
the insulation resistance. Leakage current is thenm
measured value for AC hipot and DC hipot.
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Discharge:

Frequency:

Ground:

Inductance:

Inductive Reactance:

Quality Factor:

Capacitance:

Page 24 of 83

The act of draining off an electricaduaje to ground.
Devices that retain charge should be discharged aift
Insulation Resistance or DC hipot test.

The rate at which current or voltagersss polarity then
flows back again, completing a full cycle. Frequersc
measured in hertz (Hz) or cycles/second. NormaliA€
frequency equals 50/60Hz.

The base reference from which voltages raeasured
nominally the same potential as the earth. Alse,side of
a circuit that is at the same potential as the befegence.

Inductance is the property of a codppose any change in
current through it. The inductance of a coil vanath the
number of turns squared YN The larger the radius or
diameter of the coil, the longer the wire used dhe
greater the inductance.

The amount of reactance iscilyr proportional to the
frequency of the current variation, X 2rfL

Quality factor is a measurementhefquality of an
inductor. The higher the Q, the better the inductq is
eqgual to reactance divided by resistance. Q#Rs

The ratio of charge on either plate afapacitor to the
potential difference (voltage) across the platé&hen a
voltage is applied, current flows immediately atigh rate
then exponentially decays toward zero as the chaudds
up. If an AC voltage is applied, an AC current egs to
flow continuously because the polarity of the vgéais
reversed at the frequency of the applied voltagéhe
waveform of this current however is displaced mdifrom

the applied voltage by 90

Operation



Capacitive Reactance: A measurement of the actGale&istance of a capacitor.
Xc = 1/ 2fC.

Dissipation Factor: Dissipation factor is a measwst of the quality of a
capacitor: The lower the D the better the capacitor.
Dissipation factor is equal to resistance divideg b
reactance. b= Rs/ Xs = 1/Q =tan(90- 6) = tard.

Impedance: In AC circuits, impedance is the “ACigesice” to the
flow of current through a circuit when an AC voleags
applied across the terminals of that circuit. laog®ce is
composed of real (in phase with voltage) and readiut
of phase by 90 components. Z=E/I=R +jX
Impedance = resistance + reactance.

Series Circuit: Designated with a subscript 8qoations and Figure 2-1.
Parallel Circuit: Designated with a subscript Rguations and Figure 2-1.
+X R +X +BX +BX G
5 S ;; +tR g 1Z Iy \Y 9 - ;; *G
j(UaCs) | 5  jaLs | juCp iale) & |
5 5
0 1 0 1
\ 4 » 3> \ 4
. R R— e +G v
X X -iB -iB

TJ0

AY|

71
A%

e

-

o
\AAN
MW\
_U;U

IMPEDANCE ADMITTANCE

Capacitive Inductive Capacitive Inductive

Figure 2-1: Impedance and Admittance Phase Diagram& Equivalent Circuits
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2.2

System Parameters

The system parameters of the 1320 Bias Currenuimsint are defined in Table 2-2 with

parameter name, range and default value.

Thaillefalue listed in Table 2-2 is the

initial instrument default value. When the instemhis powered up it defaults to last
powered-down conditions. Paragraphs 2.2.1 thr@ugt20 detail the functions of all the

keys illustrated in Figure 1-2.

When powered-ting 1320 unit immediately indicates

the model number, software version & date; a “Ch&kM” message and then
automatically displays the test conditions at wtiteh unit was last powered down.

Table 2-2: 1320 System Parameters

Name Parameter Range Default Value
I/F Interface 0=SC, 1=HAN, 2=32X 0

I Bias Current -20.0A to 20.0A Last Test Setup
MODE Output Current Mode| 0=SG, 1=MM, 2=MA 0

ADDRESS IEEE-488 Address 1-30 3

TIMER Timer ON or OFF OFF

DELAY. T Delay Time 0-100 seconds 0

STEP.N Step Number 1-21 1

LOOP Loop ON or OFF OFF

\ |
. . -
0
I
.

FWD/REV BIAS DCV
/DCR DISPLAY
bC BIAS — m—
PROG
@ & ' - o= =
ADDRESS CLOCK
FWD (+) REV ()
g 4 ‘ ‘ 5 ‘ ‘ 6 ‘ ‘ <<B.S ‘ ‘ STORE
TIMER
RESET START

RECALL

ENTER

DELAY.T STEP.N

LOCAL
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Figure 2-2: 1320 Keypad
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2.21 SHIFT

The [SHIFT] key allows the user to access the fionstlabeled in red on the front panel
keypad. These functions are LOCAL, STEP.N, DELAM,IMODE, I/F, LOOP,
TIMER, ADDRESS and CLOCK.

NOTE
The [PROG/ESC] key must be pressed FIRST in orderdr the [SHIFT] key to be operative.
Press [PROG/ESC]: Display Reads: “PROGRAM”
Press [SHIFT]: Display Reads: “SHIFT”
Press [red function key] Press [=] and enter paranter value(s).
When programming is complete, press [PROG/ESC] tox program mode.

2.2.2 I/F (Interface)

The [I/F] key allows the user to select the integfaised with the 1320 instrument: 0=SC
or 1=HAN. Pressing the [0] key initiates SC oelfSControl” mode (no interface or an
L METER attached). The high/low current output dngh/low current switching is
internally controlled by the 1320 in SC mode.

Pressing the [1] key initiates Handler control. HAN mode, the current output is
controlled by the 1320 and current switching istodfed by the Handler (ACQ OVER
signal control).

Press: Display Reads:
I/lF = SELF_CTRL
[PROG] [SHIFT] [I/F] 0: SC, 1: HAN
=] IIF=_
B 0: SC, 1: HAN
I/F =HANDLER
1 [ENTER] 0: SC, 1: HAN
| =-3.000 A
[PROG] Single

Table 2-3 lists the QuadTech LCR instrumentatiat th compatible with the 1320 Bias
Current Source instrument. When the 1320 instrartelBE-488 interface is connected
and an address defined (12.2.5), all settings @angaled by the IEEE-488 interface, not
the 1320 instrument.
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Table 2-3: Compatible QuadTech LCR Instrumentation

Series | Model | Frequency Compatible Interface
# Specification Handler IEEE-488
1700 | 1750 12Hz — 200kHz v V
1900 | 1910 20Hz — 1MHz v V
1920 20Hz — 1MHz v V
1930 100Hz — 100kHz v V
7000 | 7400 10Hz — 500kHz v V
7600 10Hz — 2MHz v V

2.2.2 | (Bias Current)

The [I] key allows the user to enter a bias currefithe bias current range is —20.0A to
20.0A and the instrument default value is the fast setup. A negative current value is
considered a reverse bias current and a positiverdwalue is considered a forward bias

current. For example, to enter a reverse biaseotrof 3.000A, press [PROG/ESC]
[SHIFT] [I] [=] [-] [3.000] [ENTER].

Press:

[PROG]

[-3.000]

[PROG]
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[SHIFT]

[ENTER]

[1]

Display Reads:

| =-2.00A

-20.00 - 20.00 A

-20.00 - 20.00 A

| =-3.000

-20.00 - 20.00 A

| =-3.000 A

Single

Operation



2.2.3 MODE

The [MODE] key allows the user to specify the owtpurrent mode as SG, MM or MA.
Press the [0] key to select SG or single pointenirtesting. Press [1] to select MM or
manual multiple point current testing. This is kggble for multi-point current
inductance testing and manual recording of the oredsresult. The Fix Clearance
(measure points n, 11, In) and Non-Fix Clearancellnl2, In) need to be set in MM
mode. Press the [2] key to select MA or automattidtiple point current testing. Set a
longer delay time in MA mode.

Figure 2-3 illustrates the Single Point Current ModCurrent value (1) and Delay Time
(DT) need to be set in SG mode.

Single Point Current Mode (Mode=0)

Auto Control Mode (I/F=0)

' : :
i or |
l‘ .l i
o i i ! DT = Delay Time

MT = Measurement Time

[START] [RESET] . .
(L Meter Measuring Time)

Handler Mode (I/F=1)

I H 1
i DT | MT
g > |
! [ p—
0 s s j —

EXT EOT/
[START] TRIGGER ACQ OVER

Figure 2-3 Single Point Current Output Mode (Mode=()
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Figure 2-4 illustrates the Multi-Point Manual CurteMode. For a unit interval, the
measured points (n; &nd }) and Delay Time (DT) need to be set in MM modear &
non-unit interval, the measured points @ ,ld... I,) and Delay Time (DT) need to be set
in MM mode.

Multi-Point Manual Current Mode (Mode=1)

Auto Control Mode (I/F=0)

|
|
|
|
I
| P
I | DT = Delay Time
I I

| I I I | MT = Measurement Time

|
[START] [START] [START] [START] [START] [START]
(L Meter Measuring Time)

Loop = Loop Test

Handler Mode (I/F=1)

2 I DT MT !
/ e |
| . . I
1 DT | MT | | I
: o |
[START] E E [START] [START] [START]
E)I(T E(I)Tl EXT EOT/ EOT/
TRIGGER ACQ OVER TRIGGER ACQ OVER ACQ OVER

Figure 2-4: Multi-Point Manual Current Output Mode
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Figure 2-5 illustrates the Multi-Point Auto Currévibde. Set a longer Delay Time (DT)
in MA mode.

Multi-Point Auto Current Mode (Mode=2)

Auto Control Mode (I/F=0)

[ cut out |

\ Loop =0

DT Loop=1
P

DT = Delay Time

MT = Measurement Time

[START]

(L Meter Measuring Time)

Loop = Loop Test

Handler Mode (I/F=1)

n
cut out
|2 H 1
i DT i MT

ly : : Lo i

i DT & MT | i

o T i
0 ' ' Voo '

EXT EOT/ EXT EOT/ EOT/
TRIGGER ACQ OVER TRIGGER ACQ OVER ACQ OVER
[START]

Figure 2-5: Multi-Point Auto Current Output Mode
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For illustrative purposes, the process of seleciidd and MA mode is shown below.
The current test points are 11= 2.00A, 12 = -2.08Ad 13 = 3.00A.

Press: Display Reads:
MODE = Single
[PROG]  [SHIFT]  [MODE] 0: SG, 1: MM, 2:MA
- a MODE = MULTI. MAN _
= 0: SG, 1: MM, 2: MA
STEP NUMBER =3
[ENTER] 1-21
Unit Interval? N
[ENTER] 0: No, Other: Yes
11=2.00 A
[0] [ENTER] -20.00 - 20.00 A
12=-2.00 A
[ENTER] -20.00 - 20.00 A
I3=3.00 A
[ENTER] -20.00 - 20.00 A
STEP NUMBER = 3
[PROG] Multi Manu
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MA (Multiple Auto) mode and a unit interval ardesgted in this example.

Press:

[PROG]

[=]

[ENTER]

[ENTER]

[1]

[ENTER]

[ENTER]

[ENTER]

[PROG]

Operation

[SHIFT]

[2]

[MODE]

Display Reads:

MODE = Single
0: SG, 1. MM, 2:MA

MODE = MULTI. AUTO _

0: SG, 1: MM, 2: MA

STEP NUMBER =3
1-21

Unit Interval? N
0: No, Other: Yes

Unit Interval? Y
0: No, Other: Yes

11=-2.00 A
-20.00 - 20.00 A

I3=3.00 A
-20.00 - 20.00 A

DELAY. T =30.0 sec
0-100 sec

STEPN=3
Multi Auto
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2.25 ADDRESS

The [ADDRESS] key allows the user to specify an E=48B8 address.

address range is 1 - 30 and the instrument defalue is 3.

Press:

[PROG]

[1]

[PROG]

2.2.6 CLOCK

[SHIFT]

[ENTER]

[ADDRESS]

Display Reads:

The IEEE-488

ADDRESS =3
1-30

ADDRESS = _
1-30

ADDRESS =1
1-30

| =-3.000 A
Single

The [CLOCK] key allows the user to specify the datel time. The date format is:
(MM-DD-YY) and the time format is: (HH:MM:SS).

Press:

[PROG]

[=]

[0] [6]
[1] O]

[PROG]
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[SHIFT]

[0]
[1]

[2]
[5]

[CLOCK]

[o]  [9]
[51  [2]

Display Reads:

06 - 01 -99 (M-D-Y)
10:15: 48 (H:M:S)

_6-01-99 (M-D-Y)
10:15:48 (H:M:S)

_6-02-99 (M-D-Y)
10:15:52 (H:M:S)

06 - 02 -99 (M-D-Y)
10:16:52 (H:M:S)
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2.2.7 TIMER

The [TIMER] key allows the user to enable/disalble internal timer circuit. The Timer

range is ON or OFF and the instrument default vedu@FF. To select the TIMER ON,

press [PROG/ESC] [SHIFT] [TIMER] [=] [1] [ENTER].The user then inputs the start
time in HH: MM: SS format to initiate the TIMER. réss [PROG/ESC] to exit TIMER

setting. To disable the TIMER, press [PROG/ESCE]IF] [TIMER] [=] [0] [ENTER].

Press: Display Reads:
TIMER = OFF
[PROG] [SHIFT] [TIMER] 0: OFF, 1: ON
=] TIMER = _
: 0: OFF, 1: ON
[1] TIMER=1 .
0: SG, 1: MM, 2: MA
[ENTER] TIMER SETTING:

HH:MM:SS (H: M:S)

TIMER SETTING:

=l _H:MM:SS (H:M:S)
TIMER SETTING:
[1112] 21171 3110} 12:27:30 (H:M:S)
| =-3.000 A
[PROG] Single
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2.2.8 DELAY. T (Delay Time)

The [DELAY.T] key allows the user to program a defiene to stabilize output current in
a test setup. The Delay Time range is 0 — 100 sklscand the instrument default value is
0. To enter a delay time, press [PROG/ESC] [SHIFPELAY.T] [=] [30] [ENTER].
Press [PROG/ESC] to exit Delay Time setting.

Press: Display Reads:

DELAY. T =0

[PROG] [SHIFT]  [DELAY.T] 0100 sec

- DELAY.T =
B 0 - 100 sec

DELAY.T =30

[3] [0] [ENTER] 0 - 100 sec

| =-3.000 A

[PROG] Single
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2.2.9 STEP.N (Step Number)

The [STEP.N] key allows the user to program a stember in a test setup for multi-
point current scanning and measuring. The Step Numange is 1-21 and the instrument
default value is 1. To select a Step Number, pileBROG/ESC] [SHIFT] [STEP.N] [=]
[1]. Press [PROG/ESC] to exit Step Number setting

Press: Display Reads:
[PROG] [SHIFT]  [STEP.N] fTIi’N =1
[=] STEP.N= _
1-21
i 2
[3] [ENTER] Unit Interval ? Y

0: No, Other: Yes

[0] [ENTER] g;ozo'o-ozg.oo A
[ENTER] 120,00 20,00 A
[ENTER] 350360-023.00 A
[PROG] 'Si:ngigoo §
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2.2.10 LOOP

The [LOOP] key allows the user to select the curmeasuring loop. The LOOP range
is OFF [0] or ON [1] and the instrument defaultualis OFF. Setting the Loop=0,
means the instrument measures a ‘normal’ curreop I0=Il;, I,,...15).  Setting the
Loop=1, means the instrument measures a ‘go taetndh’ loop (I=k, Iz, ...l Ir-1..., Iz,
l1). The ‘Go To and Return’ Loop is applicable talysis of iron core characteristics
such as magnetic residue and magnetic saturation.

Press: Display Reads:
LOOP = OFF
[PROG] [SHIFT] [LOOP] 0: OFF, 1: ON
=] LOOP = _
B 0: OFF, 1: ON
LOOP = ON
[1] [ENTER] 0: OFF, 1: ON
| =-3.000 A
[PROG] Single
2.2.11LOCAL

The [LOCAL] key allows the user to select the 13&iht panel operational when the
instrument is being used in the IEEE-488 remotiesta

Press: Display Reads:

[SHIFT]  [LOCAL] PROGRAM

NOTE
If the local lockout (LLO) function is enabled by the IEEE-488 port, then the
[LOCAL] key on the 1320 front panel is inoperative.
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2.2.12 PROG/ESC

The [PROG/ESC] key allows the user to enter/exatgltogramming mode.

Press:

[PROG/ESC]

Display Reads:

PROGRAM

In programming mode, the user can enter the biagmy delay time, mode, interface,
address, step number or current loop. Exampleyrpmo a single point, reverse bias 3A
current test. Press [PROGRAM] [SHIFT] then [MODHBress [=] then [0] to select SG
mode that is equal to a single point current t&isplay will revert to current setup with

Press [=]. Engmreverse 3A current by pressing [-]

“l = 2.00 A, -20.00 — 20.00 A",
[3.000] [ENTER].

Display will show “I = -3.000, @00 — 20.00 A"

[PROG/ESC] to accept and exit programming mode.

Press:

[PROG]

[=]

[0]

[ENTER]

[=]

[-]

[PROG]

Operation

[SHIFT]

[3.000]

[MODE]

[ENTER]

Display Reads:

Press

MODE = SINGLE
0: SG, 1: MM, 2: MA

MODE = _
0: SG, 1: MM, 2: MA

MODE = SINGLE

0:SG, 1: MM, 2: MA

I =2.00
-20.00 - 20.00 A

-20.00 - 20.00 A

| =-3.000 A
-20.00 - 20.00 A

| =-3.000 A
Single

Page 39 of 83



2.2.13 STORE

The [STORE] key allows the user to store the pregest setup in one of 50 internal
memory locations. Example: Store test setup imtlon 3. Press [STORE]. Display
shows last storage setup. Press [=]. Storageitocspace flashes on display. Press [3]
[ENTER]. Display reverts back to test setup.

NOTE
The memory is “write-over” memory so if new data isstored to a memory location with data already
in it, the old data of that location will be written over.

Press:

[STORE]

3] [ENTER]

Display Reads:

STORE =2
0-49

STORE = _
0-49

| =3.000 A
Single

The 1320 instrument has two memory storage meth®d3O (power down conditions)

and STORE ([STORE] command activated).

saved under power down conditions or the [STOREjrand.
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Table 2-4: 1320 Memory Storage

Memory Storage Method

AUTO (Power Down) [STORE]
ADDRESS
MODE MODE
I/F I/F
LOOP LOOP
I I
STEP.N STEP.N
DELAY.T DELAY.T
TIMER TIMER
FWD/REV FWD/REV
CLOCK

Tableligtd the test parameters that are

Operation



2.2.14 RECALL

The [RECALL] key allows the user to recall a testup from one of 50 internal memory
locations. If the user recalls an empty memonation then the display prompts “No
data!”. Example: Recall test setup in locationPxess [RECALL]. Display shows last
recall location. Press [=]. Recall location @pdlashes on display. Press [2]
[ENTER]. Display shows test setup in memory lomat2.

Press: Display Reads:
[RECALL] (F;I_Egg\u_ =3
=] RECALL = _
0-49
[2] [ENTER] 'Si=né |2é000 A
2.2.15CLEAR

The [CLEAR] key allows the user to clear the lifeagresent test entry or test setup.

NOTE
This key also allows the user to clear ALL of memaor by pressing [PROG] [SHIFT] [CLEAR] [1].
The display immediately prompts the user to shut th power OFF.
ALL MEMORY IS THEN CLEARED.
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2.2.16 4« B.S

The [«« B.S] key allows the user to backspace when entdaagsetups. Instead of
clearing the whole line, the user can backspacgrgle characters.

NOTE
This key also allows the user to clear ALL of memor by pressing [PROG] [SHIFT] [«« B.S] [1].
The display immediately prompts the user to shut th power OFF.
ALL MEMORY IS THEN CLEARED.

Press: Display Reads:

ARE YOU SURE ?

[PROG] [SHIFT] [B.S] 1: YES, OTHER: NO

1] Please...
POWER OFF

2.2.17 ENTER

The [ENTER] key allows the user to input and acagia in the Programming mode. In
the Recall or Store mode, the [ENTER] key confir(ascepts) the recalled or stored
setup.

2.2.18 DCV Display

The [DCV Display] key allows the user to select D€ Voltage Drop shown on the
display. In the test state, press [DCV Displayh&ve the DC Voltage Drop exhibited on
the second line of the display. If the 1320 instemt does NOT display DCV readings
when the [DCV DISPLAY] button is pressed, then:

1. Press [PROG/ESC]

2. Press [SHIFT]

3. Press [I/F]

4. If top of display shows ‘I/F = Handler’, press [[]. Display must now show
‘I/lF = Self_CTRL'.
Press [PROG/ESC] to exit.
Press [START]. Wait for test to finish, then prdBsCV DISPLAY]. The
1320 will now display DCV readings.

oo

NOTE
The [DCV DISPLAY] functions in SINGLE mode only.
DCV Display is not available when the 1320 instruirie in Multi-Manual or Multi-Auto mode and/or I/H
is set to Handler.
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2.2.19 BIAS/DCR

The [BIAS/DCR] key allows the user to toggle betwdaC Bias Current Output and a
DCR (DC Resistance) test. Press [BIAS/DCR] theespl{START] to measure the DC
resistance of the DUT and show it on the display.

Press: Display Reads:
[BIAS/DCR] 1x | = -1.000A

Single
[BIAS/DCR] 2X DCRTEST

2.2.20 FWD/REV

The [FWD/REV] key allows the user to select theediion (bias) of the current. FWD
(Forward) current has a positive value. The DC8FRWD (+) light indicates the output
current is forward current. REV (Reverse) curiess$ a negative value. The DC BIAS
REV (-) light indicates the output current is resecurrent.
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2.3 Startup

Check to make sure the line voltage selector orreéhe panel of the 1320 Bias Current
instrument agrees with the AC power source availabhot refer to paragraph 1.4.3.

Connect the 1320 instrument AC power cord to therc® of proper voltage. The
instrument is to be used only with 3-wire groundetlets.

2.4 Zero Function

When the 1320 Bias Current Source is connected 1cCR meter (‘to L METER’) with

a Zero (or Offset) function, zero the test leadsnexted to the 1320 BCS UNKNOWN
terminals with an OPEN connection and a SHORT cotmm@ Connect the test leads in
OPEN configuration and follow the LCR Meter’s oparcuit compensation procedure.
Connect the test leads in SHORT configuration atldw the LCR Meter’s short circuit
compensation procedure. Some LCR Meters mayria®PEN configuration due to a
lower noise allowance capability. If this happedisconnect the test leads from the 1320
BCS and zero the LCR Meter. If the impedance ef tiNKNOWN is <10kQ, the
affected accuracy will be within instrument spegtion.

Figure 2-6: Lead Connections for Zero Function

OPEN Configuration SHORT Configuration
UNKNOWN UNKNOWN
COMMON|  DRIVE-  SENSE-  SENSE+  DRIVE+ COMMON| DRIVE-  SENSE-  SENSE+  DRIVE+

@ © *)

()

Kelvin Leads Clipped Together

Kelvin Leads Placed Apart

WARNING
When the DC BIAS [FWD (+) or REV (-)] LED is lit or flashing, there is high
current present at the UNKNOWN [SENSE+ & DRIVE +] terminals.
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2.5  Connection to Device Under Test
2.5.1 Connection to a Single DUT
Figure 2-7 illustrates the connection of a deviodar test to the 1320 instrument using

the Red/Black Banana/BNC to Kelvin Clip Cable Lessd. This cable set (QuadTech
P/N 1320-01) is supplied with the unit and is ittased in Figure 2-8.

FROM L METER ‘ /SLAVE f L
QuadTech
GUARD Lewr  Leor Heor  Heur NUMBE] | = 100A

o @ @ @(ﬂ@ Single o oopse

(_) SOURCE 0-20A

BBBBBBB POWER

WARNING A
R

"‘»—-Nw-h

DC BIAS F%v“\ |
UT. BE CAREFUL WHEN - - l:l |:| |:| % ﬁl - 1
FWD (+) REV() <<BS.  STORE
[N I N N
UNKNOWN — R, O
COMMON DRIVE- SENSE- SENSE+ DRIVE + MONITOR RESET START | [ | [ | [ | [ | [ ]
. @ e s o o
1320-01
Banana/BNC HV (High)
to
Kelvin Clip DUT
Lead Set
GND (Low)

Figure 2-7: Connection to Device Under Test (DUT)

Connect the red banana plug to the maroon DRIVEwitel and the red BNC socket to
the SENSE+ terminal on the 1320 front panel. Contlee red Kelvin clip to the HIGH

terminal of the DUT. Connect the black banana ptughe DRIVE- terminal and the
black BNC socket to the SENSE- terminal on the 1880t panel. Connect the black
Kelvin clip to the LOW terminal of the DUT.

1320-02
Set of 4 10" BNC to BNC Cables
10 inches

Figure 2-8: 1320-02 Test Leads
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2.5.2 Connection to a 1750 Digibridge

The 1320 Bias Current Source can easily be contheotether LCR instrumentation.
Figure 2-8 illustrates the set of 4 BNC to BNC eab{P/N 1320-02) used to connect the
1320 Current Source to an LCR Meter with BNC outuatninals. Figure 2-9 illustrates
the front panel connection of the 1320 Bias Curr8otirce to the 1750 Digibridge
instrument. Connect the two instruments usingltB20-03 cable lead set. Connect the
BNC leads from the 1320 Current Source to the 1Dffibridge as illustrated in Figure
2-10 and listed in Table 2-5.

Table 2-5: 1320-03 Lead Connections

1320 1320-03 1750 7000 1910
FROM L METER Lead UNKNOWN Output Output
Terminal Terminal Terminal Terminal
Hpot PH (Red/Whlte) Hot PH PH
Hcur IH (Red) Hur IH IH
Lcur IL (BlaCk) Lcur IL IL
Lpot PL (BlaCk/WhltE) lpoT PL PL
(" ADISPLAY B DISPLAY BIN NO. PRESET N PROGRAMMING
oL e} ® GO
7 8 9 0
2 o0 kHz 4 5 6
\O REM @ AUTO O A O A% o PAR @ SER ©O KEYLOCK O LOAD O Volt @ Freq O Amp :l :l :l :I
CKT. ZERO 1 2 3
/lx_jlsp Rate lAL—[ol Range %p %R ls:lsn OIEIH ls:noln B‘;On % lLu:|ca| VIIF l:Sﬁpzl [ Y I |
POWER) (- UNKNOWN \(TRIGGER ) | CHE4R =, SHET
= i o
cuARR = e e awm E3IIE T”QQE’ PERS%G Store Recall ENTER
1 g
)
- % % W’ QuadTech 1750 D|g|br|dge
1320-02 BNC to BNC Cable Leads
( CUARD FRAM L MEEER ) ;‘SJSZE\ ‘/QuadTecﬁ
O 1320
BIAS CURRENT
) (+) Y, O 4 | sovrcEo20n |
- ~ ° 3 ~ ~ ~
( WARNING & ) / i - POWER
ORE DISCONNECTING DEVICE UNDER TEST FROM e 2 bC BIAS Fw'tlﬂ?f‘f ‘ Ifl Dﬁ
e e o1 aeae = 1
— FWD (+) REV() <«BS.  STORE
P P /20 o e O s s
( UNKNOWN AR N R — o O
COMMON DRIVE - SENSE- SENSE+ DRIVE + MONITOR RESET START | [ | [ ] [ 1 [ REﬁ
. @ \ s s s o o
L ) ) ~ > = = == L )

Figure 2-9: Front Panel Connection 1320 to 1750 Digridge
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Figure 2-10 illustrates the rear panel connectioth® 1320 Current Source to the 1750
Digibridge via the 1320-05 24-pin interconnect eabConnect the 24-pin interconnect
cable between the HANDLER interface on the 1320 amd the HANDLER interface on

the 1750 unit.

Rear 1750 Digibridge

BUZZER O

95V - 125V
190V - 250V

EXT. BIAS .]
— LINE VOLTAGE
(_)—C—(+) SELECTED

FAN IEEE-488 INTERFACE TALKI/LISTEN
TALK ONLY A
BUZZER
LEVEL

AC LINE VOLTAGE LINE FUSE

0.6A
0.3A

LINE FUSE
250V

HANDLER INTERFACE

CAUTION

Disconnect Power Sup
Before Replacing Fuse|
Replace only with spec|
Voltage and Current raf

SINGLE PHASE
AC LINE INPUT
48-62Hz

y

ied
d Fuse

1320-05

24-pin Interconnect Cable

Rear 1320 Bias Current Source

FAN FOOT

SLAVE LINK

(1320) HAND‘ER INTERFACE

IEEE-488 INTERFACE SWITCH LCR LINK
AC LINE
50-60Hz

FUSE

Single Phase

@

A CAUTION

Disconnect Power Supply Before
Replacing Fuse.

Replace only with specified Voltage
and Current Rated Fuse

LINE VOLTAGE

r SELECTED—l
| N

AC LINE VOLTAGE LINE FUSE
95V - 125V 10A Slow Blow
190V - 250V 5A Slow Blow

(1320S) SLAVE LINK

QuadTech
Serial No.

Figure 2-10: Rear Panel Connection 1320 to 1750 Digidge
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2.5.3 Connection to a 7000 Series Precision LCR Meter

Figure 2-11 illustrates the front panel connecwdnthe 1320 Bias Current Source to the
7600 Precision LCR Meter. Connect the two instmimeising the 1320-03 cable lead
set. Connect the BNC leads from the 1320 Currentr® to the 7600 LCR Meter as
illustrated in Figure 2-11 and listed in Table 2-5.

7600 Precision LCR Meter

To:
110 PORT
QuadTech DISPLAY SELECT ENTRY (36-pin)
B 0
o fEy wm =
CAUTION
HIGH VOLTAGE
[6] [ stor |
'BiP.L .@H (o]
ENTER
PL PH
1320-03: BNC to BNC Cable Leads
(Shown unbundled)
1320 Bias Current Source
FROML NETER (s N
uadTech
GUARD Leur Leor Heor  Hour NUMBE Q
1320
O A BIAS CURRENT
(_) (+) ) () \ SOURCE 0-20A
. e 3 .
WARNING A ) [ POWER | To:
o 2 FuDREY | BeR. Diseia HANDLER
DC BIAS ] \ ] (24-pin)
o1 = e FEO°
aee o 1
— FWD(+) REV(V) <<BS. STORE
) o < J[C1CdCd gy
( UNKNOWN Y (p— e O
COMMON DRIVE- SENSE- SENSE+ DRIVE + MONITO] RESET START | [ ] [ [ ] [ L[|
. L e e O s A o o

1320-01: Banana/BNC to Kelvin
Cable Lead Set

Figure 2-11: Connection of 1320 Current Source to000 Series Meter

Using the 1320-06 Interconnect Cable, connect #hpi2 connector to the “HANDLER
INTERFACE” terminal on the rear of the 1320 unitlaaonnect the 36-pin connector to
the “I/O PORT” terminal on the rear of the 7000i8=wunit.
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2.5.4 Connection to a 1900 Series Precision ImpedanMeter

Figure 2-12 illustrates the front panel connectwbrthe 1320 Bias Current Source to the
1910 Inductance Analyzer. Connect the two instmiheising the 1320-03 cable lead
set. Connect the BNC leads from the 1320 Currentr® to the 1910 Inductance
Analyzer as illustrated in Figure 2-12 and listed'able 2-5.

To:

REMOTE I/O

1910 Inductance Analyzer (37-pin)

uadTech

Bias On

Remote
Lockout

UTILITY  PROGRAM STOP START

@ @ (@ @

1320-03:
4-BNC to 4-BNC 16" Cable Lead Set

Ve A R - ™
SLAVE) \
C T ¥ ¥ e QuadTech
GUARD CUR POT POT CUR
O @ @ @ @ BIAS CURRENT To:
1) +) ) @ 4 | SOURCE 0-20 ) HANDLER
@3 (24-pin)
(" sHOcK HAZARD UL ) ( ( POWER
TURN BIAS OFF BEFORE DISCONNECTING DEVICE UNDER @ 2 e B
TEST FROM TEST CABLE. DC BIAS ] ﬁ ’
HOT SURFACE .
DEVICE UNDER TEST, TERMINALS AND ADJACENT AREA MAY @1 clEAR
BECOME HOT DUE TO HIGH POWER DISSIPATION OF THE - @& | I I I e | lﬁil = 1
\__ DUT. BE CAREFUL WHEN EXCHANGING DEVICES A FWD (+) REV ()
<BS.  STORE
~ - S N I [y
( UNKNOWN \ ([
DCV = RecaL
COMMON DRIVE- SENSE- SENSE+ DRIVE + MONITO] RESET sTART [ ] [] [J I [
SHET  ENTER
= o o
LocAL

" J " J

Figure 2-12: Connection of 1320 Current Source to910 Inductance Analyzer
Using the 1320-07 Interconnect Cable, connect thpi@ connector to the “HANDLER

INTERFACE” terminal on the rear of the 1320 unitlasonnect the 37-pin connector to
the “REMOTE 1/0O” terminal on the rear of the 191fitu
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When an LCR meter is linked to the 1320 BCS insemtnadditional error is incurred.
This error can be broken down into three factargpadance (B, frequency (F) and
current (). The additional error was calculated under tbkodviing measurement
conditions.

QuadTech 1750 LCR Meter

Measurement Speed = Slow or Medium

Test Voltage = 0.25Vrms

1320-02: 4-BNC Test Leads Box to Test Leads Box Set

SHORT zero compensation performed

Temperature = 2& +5°C

Quality Factor (Qp 1

NoohrownNpE

Additional Impedance Error (Oz0):
ZO0=+1% (1 +E +E-+E)

Ez = UNKNOWN impedance factor error
Er = Instrument frequency factor error

E, = Instrument current factor error

If Q <10, multiplyIZO by (1 + 1/Q)

Unknown Impedance FactorAE

UNKNOWN ImpedanceQ) | -1Q 1-1K0 1kQ -
Ez 5 log 1/120J 0 5 (log1zO- 3)

Instrument Frequency FactordE

Frequency Range (Hz 20-100Hz 100 - 1kHz 1k kHXO | 100k - 300kHz | 300k - 1IMHz

Er 3 1 0 1 3

Instrument Current Factor (E

Current Range (A) 0-1A 1-5A 5-20A 20 - 100A
E 0 1 2 4

Additional Impedance Error (ZL) due to inductance:
[(ZLO= 2rfL

f = measurement frequency
L = measured inductance
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Additional Phase Angle Error (BE)

ZE [%]

Additional Quality Factor Error (QE)
[tarBE (1 = O)]
QE= £ -
(1 - Q tafE)
When Q< 10, multiply QE by (1 + 1/Q)
Additional ESR (Equivalent Series Resistance) Error
The ESR error is part of thé[]error.

Example of Additional Error Calculation

Calculate the added L-Q error.
Measuring Conditions:

Inductance: 1mH
Quality Factor: 20
Measurement Frequency: 10kHz
DC Bias Current: 1A
1. Calculate ImpedancelfL[) to obtain Inductance error (LE)

(ZLO=2ritx 10kx 1mH = 62.8
Check Tables: £E= 0,5 =0, =0
LE=[Z[F+1% (1+E +E-+E)
LE=[Z[F+1%(1+0+0+0)

LE = [IZ[E= +1% (1)

LE = [Z[F 1%
2. Phase AnglefE)
ZE [%)] 80 [1]
] = — F] OE = - P OE =+0.573
1 (100) 1(100)
3. Quality Factor (QE)
[tarPE (1 + Q)] [.01 x 401]
QE = # - QE= oo QE=t5
(1 - Q taBE) [(1-20% .01)]
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2.6

Measurement Procedure

The 1320 BCS System Parameters are specified agggrh 2.2. Table 2-2 details each
parameter’s range and default value (if applicabliée 1320 BCS instrument is capable
of supplying bias current or performing a DC resmise measurement.

2.6.1 Bias Current Source Measurement

To use the 1320 Bias Current Source instrumentcasrant source, follow the
programming instructions listed below. Figure 2e2fails the full Programming
Parameters in flowchart form and Table 2-6 dessrthe operation steps.

Bias Programming Instructions

8.

9.

1. Turn POWER ON [1].
2.
3. Select TEST = BIAS

Allow the 1320 instrument to warm-up for 15 minutes

Press [BIAS/DCR] so display reads “I = 2.000A” (Léesst setup)
Select MODE = 0 (Single), 1 (Multi/Manual) or 2 (Mi{Auto)
Press [PROG/ESC] [SHIFT] [MODE] [=] [O]

Select CURRENT = Value from —20.00 to 20.00A

Press [PROG/ESC] [SHIFT] [I] [=] [-3.000] [ENTER]

NOTE
If MODE has just been programmed, then press onlyf=][-3.000] [ENTER]

It is possible to now zero the test cables, conttextdevice under test and press the
START button. Or continue programming other testables as specified below.

Select CURRENT LOOP = OFF (0) or ON ().
Press [SHIFT] [LOOP] [=] [0] [ENTER]

. Select TIMER = OFF (0) or ON (2).

Press [SHIFT] [TIMER] [=] [1] [ENTER]

Enter the time the TIMER will be turned on: [HH] W] [SS].
Press [PROG/ESC] to exit TIMER setting

Connect Test Cables or Test Fixture (12.5).

Enable Zero Function (12.4).

10. Connect Device under Test (DUT) (12.5).
11.Press red [START] button to initiate test.
12.Press black [RESET] button to terminate curremudput terminals.

Page 52 of 83 Operation



OPERATION

PROG

SHIFT M=0
v y M1y v v v v v
‘ ADDRESS ‘ ‘ MODE ‘ ‘ IIF ‘ ‘ LOOP ‘ ‘ [ ‘ ‘ STEP.N ‘ DELAY.T ‘ SLAVE.N
\ v v v v v v v
Input Value
A
ENTER
4—Yes M= No
MODE =0
v MODE = 1/2
I, Setup
< A
STEP. N Setup
@ No
Yes l
h 4
‘ I, 1, Setup ‘ ‘ I, 1.1, Setup ‘

Yes

MODE =1

DELAY. T
Setup

Input Value

Operation

Figure 2-20: Programming Parameters Flowchart

i

PROG
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Table 2-6: Programming Parameters

STEP | Press [BUTTON] Operation Description
#
1 [PROG/ESC] Enter programming Mode
2 [SHIFT] Select a setup parameter
3 [ADDRESS] Setup IEEE-488 address
[MODE] Select Current Output Mode
[I/F] Select Interface (Instrument Control) Mode
[LOOP] Select Current Loop Test (Points a-b, b-a)
[ Select Current Output Value
[STEP.N] Select Number of Current Measuring Points
[DELAY.T] Select Delay Time
[SLAVE.N] Select SLAVE
4 [=] Change the setup value
5 Program Key Numerical, Decimal & Minus keys used
Input a Value
6 [ENTER] Accept Input Value and
Continue to next setup parameter
7 MODE flag marks judgement To select MODE judgenmemot
8 When MODE=0, Setup | Setup Current
9 When MODE=1/2, Setup STEP.N Setup # of Curreradeng Points
10 Select Clearance Select Clearance of CurrensiMied Points
11 Setup 11, In 1320 will average clearance values
Setup 11, 12, ...In User judges clearance values
12 MODE =1 or 2 judgement Select MODE 1 or MODREI@ement
13 When MODE=2, Setup DELAY.T Setup Delay Time
14 Input value Input Value using Numerical, Decimél
Minus keys
15 [PROG] Exit Programming Mode
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26.1.1

Programming Example #1: Single Point Curmg

Single Point Current Test, 5A Output, Auto Contvtdde.

Operation

Press [BUTTON]
[PROG/ESC]

[SHIFT]

U

[=]

[3]

[ENTER]

[SHIFT]

[MODE]

[=]

[0]

[ENTER]

[SHIFT]

[1/F]

[=]
[0]

[ENTER]

[PROG/ESC]

Display will show:

PROGRAM

SHIFT _

1=0.00 A
-20.00 - 20.00 A

-20.00 - 20.00 A

=5
-20.00 - 20.00 A

1=5.00
-20.00 - 20.00 A

SHIFT _

MODE = Single
0: SG, 1: MM, 2: MA

MODE =

0: SG, 1: MM, 2: MA

MODE = Single _
0: SG, 1: MM, 2: MA

MODE = Single
0: SG, 1: MM, 2: MA

SHIFT _

I/F = SELF _ CTRL
0: SC, 1: HAN, 2: 32X

IIF =

0: SC, 1: HAN, 2: 32X

IIF = SELF _ CTRL _
0: SC, 1: HAN, 2: 32X

I/F = SELF _ CTRL
0: SC, 1: HAN, 2: 32X

| =5.000 A
Single
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2.6.1.2

Programming Example #2: Multi-Point Current

Multi-Point Current Test, 1750 plus Handler, O-1@Aearance, 0.5A, 21 points, Auto
Control Mode, 5 second Delay Time.
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Press [BUTTON]

[PROG/ESC]

[SHIFT]

[1/F]

=] [1]  [ENTER]
[SHIFT]
[MODE]
[=] (2]
[ENTER]
(=]

2] [1]  [ENTER]
(=] [1]

[ENTER]

(=] [0]

[ENTER]

(=] 11 Q]

[ENTER]
[=] [5] [ENTER]

[PROG/ESC]

Display will show:

PROGRAM

SHIFT _

I/F = SELF _ CTRL
0: SC, 1: HAN, 2: 32X

I/F = Handler
0: SC, 1: HAN, 2: 32X

SHIFT _

MODE = Single
0: SG, 1: MM, 2: MA

MODE = Multi Auto _
0: SG, 1: MM, 2: MA

STEP NUMBER =1
1-21

STEP NUMBER = _
1-21

Unit Interval ? N
0: No, Other: Yes

Unit Interval ? Y _
0: No, Other: Yes

11=0.000 A
-20.00 - 20.00 A

11=0_
-20.00 - 20.00 A

121 =0.000 A
-20.00 - 20.00 A

21 =10
-20.00 - 20.00 A

DELAY. T =0.5sec
0 - 100 sec

DELAY.T=5
0 - 100 sec

STEPN: 21
Multi Auto

Operation



2.6.1.3

Programming Example #3: Multi-Point Currern Loop

Multi-Point Current Test, 1750 plus Handler, O-1@4earance, 0.5A, 21 points, Multi
Manual operation, Current Loop test (test poinks b-a).

Press [BUTTON]

Operation

[PROG/ESC]

[SHIFT]

[1/F]

[=]

[SHIFT]

[MODE]

[=]

[ENTER]

[=]

(2]

[=]

[ENTER]

[=]

[ENTER]

=] [

[SHIFT]

[=]

[1]

[1]

(1]

(1]

[0]

[0] [ENTER] [ENTER]

[ENTER]

[ENTER]

[LOOP]

(1]

[PROG/ESC]

[ENTER]

Display will show:

PROGRAM

SHIFT _

I/F = SELF _ CTRL
0: SC, 1: HAN, 2: 32X

I/F = Handler
0: SC, 1: HAN, 2: 32X

SHIFT _

MODE = Single
0: SG, 1: MM, 2: MA

MODE = Multi MAN _
0: SG, 1: MM, 2: MA

STEP NUMBER = 21
1-21

STEP NUMBER = _
1-21

Unit Interval ? N
0: No, Other: Yes

Unit Interval ? Y _
0: No, Other: Yes

11=0.000 A
-20.00 - 20.00 A

1=0_
-20.00 - 20.00 A

121 = 0.000 A
-20.00 - 20.00 A

121 =10.000 A
-20.00 - 20.00 A

LOOP = OFF
0: OFF, 1: ON

LOOP = ON
0: OFF, 1: ON

STEPN:21
Multi Manu
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2.6.2 DC Resistance (DCR) Measurement

The 1320 instrument is capable of measuring Diteotent Resistance (DCR).

CAUTION
Make sure the LCD display reads “DCR TEST”. Otherwise, in Bias Current
Output mode, the DUT could be damaged due to heatuased by high current.

To make a DCR measurement, press [BIAS/DCR] sodisgiay reads “DCR TEST".
The [BIAS/DCR] key toggles between “PROGRAM” andDCR TEST". Connect
device under test to UNKNOWN terminals. Press[&DART] button. Display will go
through Range Resistors (R6-R1) and then show #mg&# and current value and the
DCR value. A DC Bias LED (FWD or REV) will lighhdicating the direction of the
current.

Press [BUTTON] Display will show:
[BIAS/DCR] DCRTEST
[START] R1=2.000 A
DCR = 0.07 nQ
[RESET] DCR TEST
CAUTION

During DCR Test do not touch the test cables or DUT The emf of the inductor
could cause a shock hazard.

In Auto Range Mode, if the DCR of the UNKNOWN isottarge, the 1320 instrument
will hold in Range 5 and the display will read “Rb820A” “DCR=0VER”".
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2.6.3 Error Messages

The 1320 instrument may display one of two errossages if there is an error during the
measurement procedure. If there is a problem thighcurrent source, the display will
read “I SRC ERROR”. If there is a problem with th@tage sink, the display will read
“V SNK ERROR”. Refer to Table 2-7.

Table 2-7: 1320 Error Messages

Error Message Possible Cause Remedy
‘I SRC ERROR” | BIAS ON Check contacts
“Press Reset” No Loading or Bad Contact
BIAS ON
Loaded, but DCR too large
BIAS ON Increase delay time>{.5sec) so
Loaded, but L too large that set current can be reached.
“V SNK ERROR” | Exterior Cable Connect DRIVE+ and COMMON
“Press Reset” Connected incorrectly to UNKNOWN. Float DRIVE-
Internal Circuit Contact QuadTech for instrument
Electronic Breakdown service information.

If either of the error messages is displayed, Wlthis procedure:

Press the black [RESET] button.

Disconnect DUT from instrument (test leads).

SHORT test leads.

Press the red [START] button.

Check the LCD display, if the error message haspgisared then the internal
circuit is okay and the problem could be with thgTDconnection. If the error
message has not disappeared, contact QuadTectsfarment service.

agrwbnE
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Section 3: Interface

3.1 |EEE-488 Interface
3.1.1 Pin Configuration

The 1320 BCS unit comes standard with a 24-Pin HBE& Interface for remote

operation of the unit and for data transfer. Fegs-2 illustrates the pin configuration of
the IEEE-488 interface connector. The meter saeector is a DDK 57 LE-20240 or
equivalent. The cable side connector is a DDKL62Z40 or equivalent. The drivers
DIO 1-8, SRQ, NRFD and NDAC are active low, opetemtor signals. Drivers EOI,

REN, DAV, IFC and ATN are signal states.

"
||i>513 e 1 Dol
DIO6 14 e 2 DpIo2
DIO7 15 SHE 3 DIO3
DIO8 16 {:‘ ’:} 4 DIO4
REN 17 {:‘ ,:} 5 EOI
1320 GND 18 D D 6 DAV
Circuit Diagram GND 19 7 NRFD
IEEE-488 GND 20 Sge 8 NDAC
Pin ][4
Configuration GND 21 F] 3 9 _IFC
GND 22 D D 10 SRQ
GND 23 11 ATN
=1 [
Logic [GND 24 12 SHIELD
=] [
: ST

1320 Rear Panel View IEEE-488 Pin Configuration

Figure 3-2: 1320 IEEE-488 Interface
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3.1.2 Address Change

The IEEE-488 address is defined using the [ADDRESS] on the front panel. The
range is 1-30 and the default setting is 3. Ta&bleillustrates how to set the address to 6
as an example.

Table 3-1: Setting the IEEE-488 Address

Press [BUTTON] DISPLAY WILL SHOW:

[PROG/ESC] PROGRAM

[SHIFT] SHIFT

[ADDRESS] ADDRESS =3
1-30

[=] ADDRESS = _
1-30

[6] [ENTER] ADDRESS =6
1-30

[PROG/ESC] | =2.000 A
Single

3.1.3 Interface Codes

Table 3-2 lists the IEEE-488 Interface codes aneirtifunctions. All front panel
functions are programmable from the bus. All datavailable as output to the bus. The
output form is ASCII.

Table 3-2: IEEE-488 Interface Codes

Code Function

SH1 Source Handshake (Talker)

AH1 Acceptor Handshake (Listener)
T6 Basic Talker Function

Serial Poll Function
Listener-Specified Talker Release Function
No TALK ONLY Function

L4 Basic Listener Function
Talker-Specified Listener Release Function

SR1 All Service Request Functions

RL1 All Remote-Local Functions

PPO No Parallel Poll Functions
DC1 Device Clear Function

DT1 Device Trigger Function

(0] No Controller Functions
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3.1.4 Interface Bus & Messages

Table 3-3 details the IEEE-488 Interface bus wisctomprised of a data bus, handshake

bus and a control bus.

Pin numbers, bus assignmemgmal line and description are

provided.
Table 3-3: IEEE-488 Interface Bus

Pin # Bus Bus Signal Line Description
1 Data Bus DIO1 (Data Input/Output 1) | Besides data input, the data bus is used
2 DIO2 (Data Input/Output 2) | interface and device message input/output.
3 DIO3 (Data Input/Output 3)
4 DIO4 (Data Input/Output 4)
13 DIO5 (Data Input/Output 5)
14 DIO6 (Data Input/Output 6)
15 DIO7 (Data Input/Output 7)
16 DIO8 (Data Input/Output 8)
6 Handshake Bus| DAV (Data Valid) Indicates that data on the daaa is valid.

7 NRFD (Not Ready For Data) Indicates that Listaaeeady to receive.

8 NDAC (No Data Accepted) Indicates that Listener figished data reception

11 Control Bus ATN (Attention) Indicates a signal on the dbte carries data or g
interface or a device message.

17 REN (Remote Enabled) Switches between Remot# lamcal control
modes.

9 IFC (Interface Clear) Used to Reset the Interfa

10 SRQ (Service Request) Signal sent by Talker ictall the Controller

5 EOI (End of Identify) Indicates the End of Data.

The 1320 instrument is capable of responding tdHEi#E-488 Interface messages listed

in Table 3-4.

Table 3-4: IEEE-488 Interface Message Response

Interface Message Response

GTL (Go To Local)

Only addressed devices that rerdhis command
are set to Local.
Cancels the Remote Control mode, making the front
panel switches operative.

Interface
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3.2.5 Listener Functions

All 1320 front panel functions can be operated ésnote commands. The interface
function is controlled by ASCII commands in a sgrctomposed of:

{Command + parameters + [End Code]}

Between instructions (command + parameter) thene idelimiter required or a delimiter
with a space “ “ can be used. The maximum lendtlthe string is limited to 256

characters. If an error has occurred with the irgmmmand, the display will show the
message “ERROR X”. The input commands are divistd two groups: Common

Command and System Command.

3.25.1 Common Commands
The Common Command does not pertain to measuremins used to manage the
macro and to store data. All common commandsnbegh an * (asterisk). Table 3-5

lists the Common Commands and their respectivetifume

Table 3-5: Common Commands

Command Function Remark

*IDN? Interrogate: Respond:
Manufacturer, Quadtech, Inc.
Model # 1320 Bias Current Source 0-20A
Firmware Release Version| VER:X.XX

*RCL? Interrogate: Respond:
Recall location n 0-49

*RCLn Recall setting in n location n=0-49

*RST Reset the 1320 unit

*SAV? Interrogate: Respond:
What is saved in location n| 0-49

*SAVn Save setting in n location n=0-49
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3.2.5.2

System Commands

The System Command is used to control, set anckdhecl320 instrument states. Table
3-6 lists the System Commands and their respeftiinvions.

Table 3-6: System Commands

Command Function Remark
CLER Clear IEEE-488 remote control, return to Fridanel Control
CURRN Set Current in Single Mode (Mode=0). Unit = A n =-20 - 20, Note 1
CURR? Query Current Value (in A) in Single Mode passe: —100 — 100

CURR:STEPN1:n2

Set Current Steps in Mode 1: n1lagépe, n2=current value

n1=2-21, n2=-20-20, Note 1

CURR:STEPN1? Query each step’s current value Respeh00 — 100
DDCV:ON Turn ON DCV function in Mode=0 and DCR Tastlected ON: Open
DDCV:OFF Turn OFF DCV function in Mode=0 and DCRsTselected OFF: Close
DDCV? Query DCV Value (in Volts) Response: x.xxV
DELAYn or (DELAN) | Set Delay Time (in Seconds) n=0.00-100
DELAY? or (DELA?) Query Delay Time Value (in Seconds) Regm019.00 — 100
LOOP:ON Set Current LOOP State ON ON: Open
LOOP:OFF Set Current LOOP State OFF OFF: Close
LOOP? Query Current LOOP State Response: 0 (OFEYOIN)
MODEnN Set Mode State n = 0 (Single) or 1 (Multi Man)
MODE? Query Mode State n=0,1,2
DATE[D| Set Datef D is MM-DD-YYYY format Example May 12 1999

D] = 05-12-99
DATE? Query Date (MM-DD-YYYY) Response: MM-DD-YYYY

and Time (HH:MM:SS)

HH:MM:SS

RESETor (RESE)

Stop Current Output (End Test)

STARTor (STAR)

Initiate Current Output (Start Test)

STEPN

In Mode 1, set step value

n=2-21

STEP? Query Step value Response: 2 — 21

SLAVE?or (SLAV?) Query which 1320S instrument is linkedurat Response: 0 — 4

TEST:BIAS Go to Current Test Mode

TEST:DCR Go to DCR Test Mode

TEST:DCR? Query DCR value Response: range, current and
Resistance

TEST:FWD In Mode=0 and DCR selected, Set Forwardetu FWD: Forward Direction

TEST:REV In Mode=0 and DCR selected, Set Reversee@u REV: Reverse Direction

TIMER:ON In Mode = 0, Set Timer ON ON: Open

TIMEROFF In Mode = 0, Set Timer OFF OFF: Close

TIMER:FWD Set Timer Direction = Forward FWD: ForwiaDirection

TIMER:REV Set Timer Direction = Reverse REV: ReweBirection

TIMER[D| Set the Timer's Timd: D is Hour:Minute:Second fotma Example: 3hrs, 5 min, 10sec
D] : 03:05:10

TIMER? Query Timer Value Response: Xhour:Xmin:Xsec

TYPEnN Set Interface Mode n =0 (1320 Self Control) or
n =1 (1320+Handler+LCR)

TYPE? Query Interface Mode Response: 0, 1

Interface
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3.3 Handler Interface

The 1320 BCS unit has a Handler interface to cantecunit to an LCR meter. When
the 1320 [START] button is pressed, the 1320 wiltiate a measurement when any
programmed delay time has elapsed. Table 3-7thstsignal names, pin numbers and
functions of the handler interface. The outputnalgSTART is normally low and
triggered to open collector. The maximum drivetagé of the open collector is 30V and
the maximum current is 100mA. The input signal E®@&ctive low. There is a low to
high dwell time of 4QS minimum. +2.0V<Vy<5V. 0V<V_ < +0.8V. The EOT
signal completes inductance measurement and ctitsr athanges the current output.
The EOT signal from the LCR meter is /ACQ OVER @#cquisition Over). \ <
30V and | < 16mA (for V. <0.4V).

Table 3-7: Handler Interface

Signal Name | PIN Number | Function
Inputs
2,3,4,8,9,10, 11, 12 Unused
13, 14, 15, 16, 17, 19, 20
21, 22, 23, 24
56,7 Ground Connection
[EOT 18 End of Test
Terminate Current Output
Outputs
START 1 Initiates Measurement
(External Trigger)

Figure 3-3 illustrates the pin configuration of th820 24-pin handler interface. Figure
3-4 illustrates a timing diagram of the 1320 handierface. The START signal has a
minimum 4@QS duration for current to stabilize. In regardghe /EOT signal, at point
(time) b, the 1320 has triggered the LCR meter mresmsent. At point (time) f the
RESET button has been pressed and the curreniniiedi The time (b-f) is equal to the
LCR meter measurement time.
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Figure 3-3: Pin Configuration of 1320 Handler Interface

1320
START
Signal

LCR Meter
EOT
Signal
/ACQ OVER

40uS
minimum

+2.0V <V, <5V

0V <V, <+0.8V

LCR Meter
Measurement Time

V, <30V

I, < 16mA (for V, < 0.4V

Figure 3-4: Timing Diagram 1320 Handler Interface

Interface

Page 67 of 83



34 1320S Bias Current Source Slave

A Bias Current Source Slave instrument is availableextend the 1320 instrument’s
current source capability to a maximum of 100A DQp to 4 1320S Slave units can be
connected in parallel with the 1320 instrument todpice 100A of current. Front and
rear panel connections are necessary as descnlatagraph 3.4.3. Table 3-8 lists the
standard accessories that are included with th@3 &ave unit. Figure 3-5 illustrates
the standard slave accessories.

Table 3-8: 1320S Slave Accessories

ltem Quantity | QT P/N

40A BNC/Spade to Alligator Clip Lead Set 1 1320S-01

20cm (8") Spade to Spade Connector Cables (Sétof 3| 1 1320S-02

100cm (40") Spade to Spade Connector Cables (33t of 1 1320S-03

25-PIN SLAVE Link Interconnection Cable 1 1320S-04
1320S-01

40A BNC/Spade to Alligator Clip Lead Set

<

E— —~>
G— —>

1320S-02
20cm (8") Spade to Spade Connector cables
@p 1©
@ )
@ ©
1320S-03
100cm (40") Spade to Spade Connector cables
@r ©
@p ©
@p 1©
1320S-04

25-PIN SLAVE Link Interconnection Cable

12 1
25 13

Figure 3-5: 1320S Slave Accessories
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3.3.1 1320S Front Panel Controls and Indicators

Figure 3-6 illustrates the controls and indicators the front panel

of the 1320S

instrument. Table 3-9 describes them with desompand function.

QuadTech
BIAS CURRENT
SOURCE (SLAVE)
SHOCK HAZARD WARNING A OVER HEAT POWER
o °®
WHEN EXCHANGING DEVICES =
UNKNOWN FORWARD O
COMMON DRIVE - DRIVE + -
' . REVERSE
- n o

Figure 3-6: 1320S Slave Front Panel Controls and thcators

Table 3-9: 1320S Front Panel Controls and Indicata

Reference | Name Type Function

Number

Figure 3-6

1 COMMON Black Banana Plug/Binding Post Common @ubilierminal

2 DRIVE- Black Banana Plug/Binding Post Currentver{-) Low terminal

3 DRIVE+ Maroon Banana Plug/Binding Post  Currenv®y+) High terminal

4 REVERSE Red LED When lit, output current is in
Reverse direction (Negative)

5 FORWARD Red LED When lit, output current is in
Forward direction (Positive)

6 OVER HEAT Red LED When lit, unit has exceededsaf
operating temperature. Shut Off.

7 POWER White 2-position Toggle Switch Provide powleON, 0=OFF
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3.3.2 Rear Panel Controls and Connectors

Figure 3-7 illustrates the controls and connectarshe rear panel of the 1320S Slave
instrument. Table 3-10 describes them with desonpand function.

FAN SLAVE LINK (1320) HANDLER INTERFACE
(13208) SLAVE LINK
AC LINE
50-60Hz
Single Phase FUSE LINE VOLTAGE
@ l— N
ACLINE VOLTAGE  LINE FUSE
95V-125V  10A Slow Blow
190V-250V  5A Slow Blow
CAUTION
Disconnect Power Supply Before
Replacing Fuse. QuadTech
Replace only with specified Voltage Serial No.
and Current Rated Fuse

Figure 3-7: 1320S Slave Rear Panel Controls and Coectors

Table 3-10: Rear Panel Controls and Connectors

Reference | Name Type Function
Number
Figure 3-7
1 FAN AC 120V 50/50Hz Fan UF12B12 50°C On/Off Fan
2 AC LINE Black 3-wire AC receptacle Input for A@wer
3 LINE VOLTAGE Two Red 2-position slide Select AC line operation:
SELECTED switches 115V or 230V
4 1320S SLAVE Black 25-pin connector Connect 1320S (Slave) to"21320S
LINK (Slave)
5 SLAVE LINK Black 25-pin connector Connect 1320 $fier to ¥'1320S
(Slave)
6 FUSE Black screw cap fuse holder Short Circuitt€ation
10A/250V for 95-125V operation
5A/250V for 190-250V operation
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3.4.3 Slave Interface Pin Configuration

Figure 3-8 illustrates the pin configuration of ®&Pin Slave interface on the rear panel
of the 1320 instrument.

13 SDA1
25 SDA2
12 SDA3
24 SDA4
11 SDAS5
23 SDA6
10 SDA7
22 SDA8
9

21

8

20

7 SRC X
19  SNK X
6 /OVERH
18

5
17
4

16
3 FWD1B
15 REVIB
2 /ISONB
14
1

é oﬁo{ﬁo@o@o{ﬁoﬂ)@o@o@?oﬂ)@?o%

1320 SLAVE LINK Pin Designation

1320 SLAVE LINK Pin Configuration Rear Panel View
Figure 3-8: 1320 SLAVE LINK Pin Configuration
3.4.4 Slave Connection to 1320

Bias current extension is obtainable by conneatipgo four 1320S (Slave) instruments
to the 1320 Master. Connect the DUT to the 1320KNRWN terminals using the
1320S-01 40A Lead Set. Connect the 1320 COMMONMER and DRIVE+ terminals

to the F' Slave’s COMMON, DRIVE- and DRIVE+ terminals withe 1320S-02 (20cm)
Spade to Spade Connector cables. [f%SPave is added connect to 1320 Master with
1320S-03 (100cm) Connector cables. Refer to Ei§t®.
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1320 MASTER

( FROM L METER O (SLAVE) (¢ N
uadTech
GUARD Leor  Leor Heor  Heur NUMBE Q
1320
O 4 BIAS CURRENT
o SOURCE 0-20A
\ ©) () ) \ B
Vs N O& Vs N
A
—_— WARNING 0o | w . POWER
;gg;«g\:gslgFFBEFDREDISCDNNECTINGDEVICEUNDERTESTFROM DC BIAS |:| ‘ ﬁl ﬁ
DEVICE UNDER TEST, TERMINALS AND ADJACENT AREA WAY BECONE HOT — P0G
o G PO SR HToNOF T . S CArER e o1 eaae e - 1
-~ 4 N FWD (+) REV () <<BS.  STORE
P . J[1]CdCdrd
UNKNOWN pcv ) = RecA O
MONITOR RESET START | [ | [ | [ | [ |
i
L /0 N N ) B B I o
S— oA
~ S S J
1320S-02
20cm Spade Connectors
MASTER to SLAVE #1 1320S-01: 40A Cable Lead Set
MASTER to DUT
SLAVE #1
D ——
QuadTech|
1320S
BIAS CURRENT
SOURCE (SLAVE)
N Y,
K N N Moo
procK nazaro [ARNING & OVER HEAT BOVER
U BAS OFF BEFOR DISCC INECTING DEVICE UNDER TEST FROM
ESTCABLE. @
D cv/CE UNOER TEST. T RN S AND ADIACENT AREA MY BECONE -
FIoT 0UE TO HicH POW R DIS¢ PATION OF THE GUT. BE CAREFUL
HEN EXCHANGING DE  ICE ( | o 1
AN )
N~ )
UNKNOWN FORWARD| O
COMMON DRIVE - DRIVE + -
REVERSE
- na o
/X J S J
1320S-03
40cm Spade Connectors —p1
MASTER to SLAVE #2 b
. SLAVE #2
D ——
QuadTech|
1320S
BIAS CURRENT
SOURCE (SLAVE)
N Y,
Vs N N Moo
. V/ARNING A ! POWER
RN A OFF BEFORE DISCO) NECTING DEVICE UNOER TEST FROM
EST CABLE. @
1CE UNDER TEST, TERMINAL 3AND ADIACENT AREA WAY BECONE -
T DUE T0 HiGH POWER DISS 'ATION OF THE DUT. BE CAREFUL
( [EN EXCHANGING DEVICES ( | o 1
& 8 6
e N O D
UNKNOWN FORWARD| O
COMMON DRIVE - DRIVE + -
. REVERSE
- na o
S /X J S J
Figure 3-9: 1320S (Slave) Connection for Bias Currg Extension
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Connect the rear panel 25-pin SLAVE LINK on the Q3CS instrument to the rear
panel 1320S (Slave) 25-pin SLAVE INTERFACE with th&20S-04 25-pin Slave Link
interconnect cable. If a second Slave unit is dddesecond 25-pin interconnect cable is
connected between the “(1320S) SLAVE LINK” of thestf Slave unit and the “SLAVE
LINK” of the second Slave unit. Refer to Figurd3-

1320 MASTER

FAN |EEE-488 INTERFACE S\s\IO\TOCTH LCR LINK SLAVE LINK (1320) HANDLER INTERFACE
t (1320S) SLAVE LINK
AC LINE
50-60Hz
FUSE LINE VOLTAGE
Single Phase r SELECTED—l
AC LINE VOLTAGE LINE FUSE
95V - 125V 10A Slow Blow
190V - 250V 5A Slow Blow
A CAUTION
Disconnect Power Supply Before
Replacing Fuse. QuadTech
Replace only with specified Voltage Serial No.
and Current Rated Fuse
1320S-04
SLAVE #1 25-pin SLAVE Link Interconnect Cable
FAN SLAVE LINK (1320) HANDLER INTERFACE
AC LINE (1320S) LAVE LINK
50-60Hz
Single Phase FUSE LINE VOLTAGE
|_ SELECTED—l
AC LINE VOLTAGE LINE FUSE
95V - 125V 10A Slow Blow
190V - 250V 5A Slow Blow
CAUTION
Disconnect Power Supply Before
Replacing Fuse. QuadTech
Replace only with specified Voltage Serial No.
and Current Rated Fuse
1320S-04
SLAVE #2 25-pin SLAVE Link Interconnect Cable
FAN SLAV = LINK (1320) HANDLER INTERFACE
AC LINE (1320S) SLAVE LINK
50-60Hz
Single Phase FUSE LINE VOLTAGE
@ |_ SELECTED—l
AC LINE VOLTAGE LINE FUSE
95V - 125V 10A Slow Blow
190V - 250V 5A Slow Blow
CAUTION
Disconnect Power Supply Before
Replacing Fuse. QuadTech
Replace only with specified Voltage Serial No.
and Current Rated Fuse






Section 4: Service & Calibration

4.1 General

Our warranty (at the front of this manual) attegtsthe quality of materials and
workmanship in our products. If malfunction shoblel suspected or other information
be desired, applications engineers are availahietdchnical assistance. Application
assistance is available in the U.S. by calling 888-1230 and asking for Applications
Support. For support outside of the United Stgtésase contact your locgluadTech
Distributor.

4.2 Instrument Return

Before returning an instrument to QuadTech Serviceplease obtain aanline Return
Materials Authorization Number (RMA#)his number, when placed on the outside of
the shipping package, will speed processing at Senvice Lab and will serve as a
reference number for the time your unit is at Quedhl Please contact oQustomer
Care Center (CCC) at 800-253-1230for additional support. The CCC phone line is
staffed from 8:00am to 5:00pm (EST).

It will be necessary to include a Purchase Ordembier and credit card information to
insure expedient processing, although units founfe in warranty will be repaired at
no-charge. For any questions on repair costs ipm&nt instructions please contact our
CCC Department at the above number. To safeguaidstrument during storage and
shipping please use packaging that is adequateotegp it from damage, i.e., equivalent
to the original packaging and mark the box "Debc&lectronic Instrument”. Please
follow online instructions for shipping materialadk to QuadTech.

4.3 Calibration

The 1320 Bias Current Source instrument is caldoravia a Sink board current
adjustment and a DCR board voltage adjustmentib@#bn should be performed under
the following conditions: temperature equal td@Q31.2°C and relative humidity (RH)
between 3% and 5%0. Allow the 1320 instrument to warm up for 30 ntiggiminimum
prior to calibration.
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4.3.1 Equipment Required
2.5mQ, 0.246 Resistor: Current Divider

Banana to Banana Plug Lead Set
BNC/Banana to Kelvin Clip Lead Set

PwpE

4.3.2 1320 Calibration (Master)

4.3.2.1 Sink Board Current Adjustment

Fluke 8842A (or equivalent): Digital Multimeter

Connect the digital multimeter to the 1320 “UNKNOW?1rminals: COM to DRIVE-

and HIGH to DRIVE+ as shown in Figure 4-1. Plac25nm 0.2% resistor as a current
divider between the DRIVE- and DRIVE+ terminalse$d [START]. I=V/R. Enter the
current value (in amps) which is equal to the velian reading (in volts) divided by the

resistor value (.0023).

( FROM L METER (SLAVE) ( R\
uadTech
GUARD Leur Leor Hpor (U Q
1320
O BIAS CURRENT
N ©) (+) © 4 L SOURCE 0-20A )
e 3 i \
A N/ \
ARNING ° 2 s POWER
oceas [ ]| i |
ou R DISSPATION OF THE DUT. BE CAREFUL WHEN o1 - a» E — climl FERE' -
‘ ) o FWD () REV() <<BS. STORE
( UNKNOWN ((oev) . O
( \ = RECALL.
COMMON DRIVE- SENSE- SENSE+ DRIVE + MONITOR RESET START | [ | [ | [ | [ 1 | |
® N
\ )] 1 1L L I o
©) +) e oo
N w_J N

2.5mQ

com () /\/\ ()] HiGH
/

Figure 4-1: Connection of Multimeter to 1320 BCS Istrument

Press [PROG] [SHIFT] [4] to enter current caliboatimode.

There are 8 Current

calibration points for the Sink Board: 0.010A, M%) 1.50A, 4.90A, 6.00A, 19.0A,

0.020A and 2.00A.
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When current calibration mode is entered, the displill show the first calibration point

(0.010A) and its last calibrated value. Press [BTAand enter the multimeter value.
Press [RESET] [ENTER] to accept calibration valust entered. The unit automatically
changes to the second calibration point (0.900A).

Proceed with the remaining calibration points. sSBrESTART]. Enter the multimeter
value. Press [RESET] [ENTER].

Here is the scroll through of the 8 Sink Board @uatrCalibration Points:

Press: Display Reads:

[PROG] [SHIFT] [4] FAS SR A 1st Cal Point
[START] [0] [.] [O] [O] [9] [9] [9] CAL 0.010 A

[Multimeter Value/.0025] I'=0.00999 A

[RESET] [ENTER] oA 2nd Cal Point
[START] [O] [.] [9] [O] [5] [9] [1] CAL 0.900 A

[Multimeter Value/.0025] I'=0.90591 A

[RESET] [ENTER] e 3rd Cal Point
[START] [1] [] [5] [1] [7] [O] [O] CAL 1.50 A

[Multimeter Value/.0025] I=1.51700 A

[RESET] [ENTER] e 4th Cal Point
[START] [4] [.] [9] [8] [7] [O] [O] CAL 4.90 A

[Multimeter Value/.0025] I'=4.98700 A

Points 5 through 8 are illustrated on the followingpage.

Service & Calibration
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Remainder of the Sink Board Current CalibrationnEi

Press: Display Reads:

CAL 6.00 A _
[RESET] [ENTER] | = 6.02500 A 5th Cal Point
[START] [6] [ [O][O] [1] [2] [3] CAL 6.00 A
[Multimeter Value/.0025] I =6.00123 A

CAL19.0A _
[RESET] [ENTER] | = 19.23200 A 6th Cal Point
[START] [1] [91 [] [1] [O] [2] [7] [3] CAL 19.0 A
[Multimeter Value/.0025] I'=19.10275 A

CAL 0.020 A _
[RESET] [ENTER] | =0.01970 A 7th Cal Point
[START] [O] [] [O] [1] [9] [8] [3] CAL 0.020 A
[Multimeter Value/.0025] | =0.01985 A

CAL 2.00 A _
[RESET] [ENTER] | =1.98100 A 8th Cal Point
[START] [1] [] [9][9] [7] [1] [1] CAL 2.00 A
[Multimeter Value/.0025] I=1.99711 A

CAL 0.010 A _
[RESET] [ENTER] | = 0.00999 A 1st Cal Point

Return to 1st Calibration Point. Sink Board Calibration Complete

Sink Board Current Calibration is complete. Prg3ROG] to exit the programming
mode.
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4.3.2.2 DCR Board Voltage Adjustment

Open the 1320 BCS unit by removing the top covieurn the POWER ON and wait 15
minutes. Connect the BNC/Banana to Kelvin Clideeto the UNKNOWN terminals on
the 1320 front panel. Short the test leads bypaig the Kelvin leads together as shown
in Figure 4-2.

SHORT Configuration

UNKNOWN

COMMON DRIVE- SENSE- SENSE+ DRIVE+
@ ) (+)

Kelvin Leads Clipped Together

Figure 4-2: Kelvin Clip Leads Shorted

To adjust VR1 on the DCR Board (DCR & Terminals BbR/N 48-13204-033), ground
TP6 and apply +1V to TP5. Adjust VR1 to equal4dXcount.

To adjust VR2, short the test cables and measur®& Do measure DCR, press
[BIAS/DCR] so that the display reads “DCR TEST".hdst test cables. Press red

[START] button. Adjust VR2 so that the display dea.00n®2. Press black [RESET]
button.
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4.3.3 1320S Calibration (Slave)

The 1320S Slave instrument requires a Sink Boande@t Adjustment to calibrate the

unit.

A 1320 Master unit is required to calibrdtee Slave.

Connect the digital

multimeter to the 1320 “UNKNOWN?” terminals: COM to DRIVE- and HIGH to
Place a1m.24% resistor as a current divider
between thel3ZD(SLAVE) DRIVE- and DRIVE+ terminals. Press [START]. &

Enter the current value (in amps) that is equah&voltmeter reading (in volts) divided

DRIVE+ as shown in Figu

by the resistor value (.0@).

re 4-2.

1320 MASTER

FROM L METER ('SLAVE) (c
GUARD Leur  Leor Hpor  Heur HOMBE QuadTech
1320
O BIAS CURRENT
) +) | ° 4 |  SOURCE 0-20A
e 3 B B )
WARNING A ( ( )
e . o2 | o POWER
£ DISCONNECTING DEVICE UNDER TEST FROM e BIAS o)
Hot e 1 — cer e
ae ) )& o 1
AN Jo FWD (+) REV ()
<5 sToRE
UNKNOWN ) [P— O
- mecaw
DRIVE- SENSE- SENSE+ DRIVE + MONITO] RESET START | [ | [ | [ 1 [ ] [ |
N |
L /5 N I N I B I o
- Loca
<«——— 1320S-02: 20cm Spade to Spade Cables
SLAVE #1
P
QuadTech
1320S
BIAS CURRENT
| SOURCE (SLAVE)
\/ARNING A [ pOwER |
RN BAS OFF BEFORE DISCOI NECTING DEVICE UNDER TEST FROM OVER HEAT °
[}
AN J S J = l
e N\
NOWN /FORWARD\ O
COMMON DRIVE - DRIVE + -
REVERSE
- I o
1mQ
com () fv\ (+)| HiGH

Figure 4-2: Front Panel Connection of 1320S (Slavé&) 1320 (Master)
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The rear panels of the Master and Slave must leecominected as shown in Figure 4-3.
Connect the 1320S-04 25-pin interconnect cable d&twthe 1320 Master “SLAVE
LINK” interface and the 1320S Slave “SLAVE LINK” terface.

1320 MASTER

FAN |EEE-488 INTERFACE SSVC\)TQCTH LCR LINK SLAVE LINK (1320) HANDLER INTERFACE
| (1320S) SLAVE LINK
AC LINE
50-60Hz
. FUSE LINE VOLTAGE
Single Phase r SELECTED—l
@ AC LINE VOLTAGE LINE FUSE
95V - 125V 10A Slow Blow
190V - 250V 5A Slow Blow
CAUTION
Disconnect Power Supply Before
Replacing Fuse. QuadTech
Replace only with specified Voltage Serial No.
and Current Rated Fuse
1320S-04

25-pin SLAVE Link Interconnect Cable
SLAVE #1 P

SLAVE LINK

(1320) HANDLER INTERFACE

AC LINE (13208) SLAVE LINK
50-60Hz
Single Phase FUSE LINE VOLTAGE
@ |— SELECTED—l
ACLINE VOLTAGE  LINE FUSE

95V - 125V
190V - 250V

10A Slow Blow
5A Slow Blow

CAUTION

Disconnect Power Supply Before
Replacing Fuse.

Replace only with specified Voltage
and Current Rated Fuse

QuadTech
Serial No.

Figure 4-3: Rear Panel Connection of 1320S (Slavi®) 1320 (Master)

Press [PROG] [SHIFT] [4] to enter current caliboatmode.
There are 8 current calibration points for the S3aard: 0.010A, 0.900A, 1.50A, 4.90A,
6.00A, 19.0A, 0.020A and 2.00A.

When current calibration mode is entered, the displill show the first calibration point
(0.010A) and its last calibrated value.

Press FTART]. Enter the multimeter value (in V) divided 1§01Q.

Press [RESET] [ENTER] to accept calibration valust gntered.

The unit automatically changes to the second cldom point (0.900A).

Proceed with the remaining calibration points.

Press FTART]. Enter the multimeter value (in V) divided $01Q.

Press [RESET] [ENTER].
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Here is the scroll through of the 8 Sink Board @uatrCalibration Points:

Press:

[PROG] [SHIFT] [4]

[START] [0] [] [O] [O] [9] [9] €]
(Multimeter Value/.001)

[RESET] [ENTER]

[START] [0] [] [9] [O] [5] [9] [1]
(Multimeter Value/.001)

[RESET] [ENTER]

[START] [1] [] [3] [1] [7] [O] [O]
(Multimeter Value/.001)

[RESET] [ENTER]

[START] [4] [] [9] [8] [7] [O] [O]
(Multimeter Value/.001)

Display Reads:

CAL 0.010 A
1 =0.00710 A

1st Cal Point

CAL 0.010 A
1 =0.00999 A

CAL 0.900 A
1 =0.90600 A

2nd Cal Point

CAL 0.900 A
1 =0.90591 A

CAL 1.50 A
1 =1.52000 A

3rd Cal Point

CAL 1.50 A
1=1.51700 A

CAL 4.90 A
1 =4.98000 A

4th Cal Point

CAL 4.90 A
1 =4.98700 A

Points 5 through 8 are illustrated on the followingpage.
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Remainder of the Sink Board Current CalibrationnEi

Press: Display Reads:

CAL 6.00 A _
[RESET] [ENTER] | = 6.02500 A 5th Cal Point
[START] [6] [ [O][O] [1] [2] [3] CAL 6.00 A
(Multimeter Value/.001) I =6.00123 A

CAL19.0A _
[RESET] [ENTER] | = 19.23200 A 6th Cal Point
[START] [1] [91 [] [1] [O] [2] [7] [3] CAL 19.0 A
(Multimeter Value/.001) I =19.10275 A

CAL 0.020 A _
[RESET] [ENTER] | =0.01970 A 7th Cal Point
[START] [O] [] [O] [1] [9] [8] [3] CAL 0.020 A
(Multimeter Value/.001) | =0.01985 A

CAL 2.00 A _
[RESET] [ENTER] | =1.98100 A 8th Cal Point
[START] [1] [] [9][9] [7] [1] [1] CAL 2.00 A
(Multimeter Value/.001) =1.99711 A

CAL 0.010 A _
[RESET] [ENTER] | = 0.00999 A 1st Cal Point

Return to 1st Calibration Point. Sink Board Calibration Complete

Sink Board Current Calibration is complete. P{$0G] to exit programming mode.
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