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Chapter 1 Overview

Thank you for choosing the product of our company. The contents of the shipment
should be as listed in the packing list. If the contents are incomplete, if there is
mechanical damage or defect, or if the instrument does not pass the power-on self tests,
please notify our company.

1.1 Foreword

The manual gives an example of connecting TH2828 series and
TH1776 to build a AC/DC superposition test system. If other models of
LCR can support the online control to TH1776, then the manual can be
referred .

TH1776 Inductance Bias Current Source provides 0~20A constant current output,
and can be connected with TH2828/A/S instruments of our company. All settings of test
condition including the current setting are operated on the front panel of TH2828/A/S. It
is suitable for the AC/DC superposition test of magnetic inductors, so it provides the
convenient and practical magnetization current source for the magnetic material.

The current of TH1776 0.01A~20A is divided into 3 ranges, and superposition of
two TH1776 can provide 40A at most.

After TH2828/A/S instrument is connected with TH1776, it will generate 1%
additional errors when the frequency is 1kHz~2MHz, and the test function can also be
limited, such as range, and DC bias function.

1.2Condition

1.2.1 Power AN ¥

Voltage: 220V (1£10%)/110V (1£10%)
Frequency: 50Hz/60Hz (1£5%)
Consumption: <600VA
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1.2.2 Temperature and humidity

Normal temperature: 0°C~40°C, humidity: < 90%RH
Reference temperature: 20°C+8°C, humidity: < 80%RH
Transportation temperature: 0°C~55°C, humidity: <93%RH

1.2.3 Warm-up
A little warm up after turning on the instrument

1.2.4 Attention/\

® Please do not operate the instrument in the place that is vibrative, dusty, under
direct sunlight, or where there is corrosive air.

® Although the instrument has been specially designed for reducing the noise cased
by ac power, a place with low noise is still recommended. If this cannot be arranged,
please make sure to use power filter for the instrument.

® Please store the instrument in the place where temperature is between 5C and
40°C, humidity is less than 85% RH. If the instrument will not be put in use for a time,

please have it properly packed with its original box or a similar box for storing.

1.3 Dimension and weight

widthxheightxdepth: 430*185*473 (mm?)
weight: 18Kg

1.4  Safety requirement

The instrument is | class safety instrument

(1) Insulation resistance
Under the reference working condition, the insulation resistance between the power
terminal and jacket is no less than 50MQ;
Under the muggy transportation environment condition, the insulation resistance

between the power terminal and jacket is no less than 2MQ;

3
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(2) Insulation intensity
Under the reference working condition, 1.5kV rated voltage can be hold between
power terminal and jacket, and the instrument can hold the AC voltage with the
frequency of 50Hz for 1 min with out the phenomenon of arcing.

(3) Leakage current

No more than 3.5mA

1.5 Electromagnetic Compatibility

(1) Power transience sensitivity accords to GB6833.4.
(2) Conduction sensitivity accords to GB6833.6.
(3) Radiation interference accords to GB6833.10.
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Chapter2 Panel instruction

2.1 Front panel

Taghal TH1776 0-200
BIAS CURRENT SOURCE

PONER

El Y

Ll s \a \s \&

Figure 2-1 Front panel
(1) Power
When the switch is on “I”, connect the power; when the switch is on“O”, cut off
power.

(2) Indicator
The power indicator is light after the instrument is turned on, but when the
connection between TH17761 and TH1776 is cut off, then the power will be off
automatically, meanwhile, LED light is put out, move the switch to “O”, then restart the
instrument again.
(3) DC Bias current output indicator
DC bias current output indicator is light in current output and put out in the output
end.
(4) Brand and model

(5) DC Bias current output terminal
Being used to output DC current and test the connection status of TH17761 fixture
box.

(6) Ground A\
The ground terminal is connected with shell, being used to connect the ground terminal

5
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of TH17761fixture box.

2.2 Rear panel

r——————————1 /\ WARNING

5 THIS. INSTRUNENT CONTAINS NO OPERATOR
SERVICEABLE PARTS INSIDE; REFER SERVICING TO
SERVICE TRAINED PERSONNEL ONLY.

% DISCONNECT INPUT POWER BEFORE REPLACING FUSE
FOR CONTINUED FIRE PROTECTION, USE NANUAL
SPECIFIED TYPE RATING FUSE ONLY.

LINE VOLTAGE RANGE

—

Figure 2-2 Rear panel
1) Bias current interface
Use bias current interface cable to connect TH2828/A/S instrument and the bias
current interface A or B of, the other interface is used for 40A system.

2) Ground symbol&
If there is no ground in power line or the ground is unreliable, please connect the
ground line here.

3) Nameplate
Information about the series number and manufacturer .etc.

4) Power socket/\

Be used to input AC power. Please use 3-core ground power

5) Fuse holder/\ »
Be used to install power fuse holder and protect the instrument.
220V 5A/110V 8A fuse is adopted.

6) Voltage selection switch (110V/220V) iN"
Input voltage range switch, to make the instrument match with power and voltage.
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Chapter 3 Operation instruction

When TH1776 is connected with TH2828/A/S instrument, there are two configurations.
One is 20A bias current system, and the other is 40A bias current system. Meanwhile,
some function of TH2828/A/S will be limited.

3.1 20A system

The devices of 20A system:

TH2828/A/S instrument 1
TH1776 1
TH17761  Test box 1
TH26042 Bias current interface cable 1

TH26004E-1 Bias current source link cable 1
TH11761-01 (Bias current interface cable) 1
TH11761-02 (Bias current interface cable) 1
TH11761-03 (Ground line) 1

Connection

TR ]
_— —
=L

=

Front panel Rear panel
Figure 3-1 20A instrument connection
As figure 3-1 show, connect TH2828/A/S, TH1776 and TH17761 according to the
following steps
1. Use bias interface cable to connect the bias current interface of TH2828/A/S
instrument and bias current control input interface A of TH1776
2. Use TH17761-01. TH17761-02 (Bias current interface cable) to connect 20A
interface of TH1776 and TH17761
3. Use TH17761-03 (ground line) to connect the ground terminal on TH1776 front

panel and the ground terminal of TH17761
7
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4. Use TH26004E-1to connect the test terminal of TH2828/A/S and TH17761

3.2 40A system

Devices of 40A
TH2828/A/S 1
TH1776 2
TH17761 Test box 1
TH26004E-1 Bias current source link cable 1
TH11761-01 (Bias current interface cable) 2
TH11761-02 (Bias current interface cable) 2
TH11761-03 (Ground line) 2
TH26042 Bias current interface cable 2
Connection
Hol| 5P Baas || +
EE 1:2:! EEE: Commection of front panel

Ty T i T 2T L
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Conection of rear panel

Figure 3-2 40A instrument connection

As figure 3-1 show, connect TH2828/A/S, TH1776 and TH17761 according to the
following steps

1.

use bias current interface cable to connect the bias current interface of
TH2828/A/S bias current control input interface A of TH1776(1)

according to step1, connect the bias current control input interface B of
TH1776(1) and bias current control input interface A of other TH1776(2)

use TH17761-01. TH17761-02 (bias current cable) to connect 20A interface of
TH1776 (1) and TH17761.

use TH17761-01. TH17761-02 (bias current cable) to connect 40A interface of
TH1776 (2) and TH17761

use TH17761-03 (ground line) to connect the ground terminal on TH1776 front
panel and ground terminal of TH17761

use TH26004E-1to connect the test terminals of TH2828/A/S and TH17761

A Warning: In 40A system configuration shown in figure3-2, please don’t turn off
TH1776 independently or pull out the bias current interface cable. If 40A system is
changed to 20A system, TH1776 must be cut off completely, and pullout bias
current interface cable, bias current cable and ground line.

3.3

TH2828/A/S operation limit

@ Standard point bias (1.5V or 2V) is unavailable
e Optional 001, power amplifier/DC bias is unavailable, so high voltage mode and DC

current isolation is turned off, and the Max. oscillation level is limited at 2V, 40V
DC bias is forbidden.

e Test range is limited between 10Qand 100Q

9
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e Open compensation is unnecessary when using TH1776
e The length of test cable is set as 1m

3.4 Basic test step

After the connection of TH2828/A/S and TH1776, the test step is the same as the
operation of using TH2828/A/S independently, and all test conditions can be set by the
keys on the front panel of TH2828/A/S.
WhenTH2828/A/S connects 1 (or 2) TH1776, bias current from 0.01A to 20A (or
40A) can be set in the bias area of measurement display page or on measurement setup
page. Detailed operation step of TH2828/A/S can refer to the manual of TH2828/A/S.

®@Attention: TH1776 will turn off input automatically when TH17761is tested to be
non-connected, so please connect TH17761firstly before turning on the instrument.

Test step:
Check if TH2828/A/S has installed bias current interface control plate.
Set test condition
Make error calibration
Connect the DUT to the test terminal of TH17761
Press“DC BIAS”, to output DC current
Test the parameter of DUT
7. Press“DC BIAS”, turn off DC current output
(1) Confirm system condition
Make sure that the bias current interface control plate of TH2828/A/S has been
installed.

ok 0N

(2) Set test condition
Set test parameter, frequency, signal level, DC bias current, time, all parameters can be
set by keys on the front panel of TH2828/A/S, detailed information can refer to the
manual of TH2828/A/S.

(3) Make error calibration
Cable length calibration, just as the description of operation limit, the length of the
cable used to connect TH2828/A/S and TH1776 is 1m, use TH26004E-1to connect
TH2828/A/S and TH17761.

@Attention: If lead if DUT is too short to connect the test terminal or the
10
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impedance of DUT is less than 50uH, so use the lead to prolong the test terminal
before short test.

(4) Open calibration
Just as the description of operation limit, when TH2828/A/S and TH1776, no need to
use A4 open calibration, turn off open calibration.

(5) Short calibration

Use TH17761-04 short plate to make calibration. When testing low-inductance
device, because there is remaining impedance in fixture, the short calibration can
eliminate the error, which is very important. If use the prolong line to connect DUT
according to the description of “prolong test terminal”, the test line should be unfolded to
reach the accurate measurement.

a. Loosen TH17761test terminal knob

b. Use short plate to connect Hi-Low terminal

¢ Wind test terminal knob

d. Make short measurement

(6) Turn on calibration data
The operation of turning on calibration data is the same as loading calibration data
of TH2828/A/S.

(7) Connect DUT to test fixture
Connect DUT to the test terminal of TH17761test fixture

®Attention: When testing open-circle magnetic circuit device , the test
impedance will be a little different in different connected directions. If the outlet terminal
of device is not enough to connect the test terminal, please refer to the description of
“prolong test terminal”

&Warning: Due to the consumption of DUT, the test terminal and adjacent area will
be hot, so be careful to change DUT.

(8) Turn on DC bias output
Press “DC BIAS” on the front panel of TH2828/A/S, turn on DC bias, DC bias On/Off
indicator in TH1776 will be light.

&Warning: After TH1776 is connected to TH17761, there will be voltage in the
unused bias current input terminal, and use a black protective cap to cover the unused

11
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bias current input terminal of TH17761, don’t insert the conductor into the current input
terminal of TH17761.

(9) Test DUT

In the process of the DC bias current switch, TH2828/A/S delays measurement
automatically. After the DC bias current is stable, TH2828/A/S will continue test
automatically. The test result will display on the screen on the basis of the selectable
display page.

Under the following circumstances, the DC bias current will be turned off
automatically when the test is in process.

a. TH1776 DC current source terminal over load

b. TH17761 counter electromotive force protective circuit is invalid

¢, Fixture-testing conductor open

(10) Turn off DC bias output

At the end of test, DC bias current still flow through DUT, then press “DC BIAS”on the
front panel of TH2828/A/S to turn off DC bias, in order to avoid the overheat of DUT.
DC bias On/Off indicator of TH1776 is put off.

&Warning: When DC bias current flows through an open sensitivity circuit, there
will be high voltage, the stored energy is proportional to the square of current. Turn off
bias current then remove the DUT.

Prolong test terminal
If the conductor of DUT can’t connect to the test terminal of TH17761, use a crocodile
clip to prolong a suitable length. The Max. lasting current that flows through a conductor
safely is limited by the temperature of the conductor. Pay attention to the carrier current
ability of the conductor.

3.5 Example of inductance test

This section gives an example of testing inductance by connecting TH2828/A/S and
TH1776.
4 DUT: 600uH inductance
4 Condition:
Function: Ls-Q
Frequency: 100 kHz
Level: 1V
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DC bias current: 20A
Time: Long
Length: 1m
Short calibration: ON
1. TH2828/A/S and TH1776 start up
2. Set test condition on the test display of TH2828/A/S and test setup page.
a. move cursor to function area

| WEAS  DITSPLAY | ArE MEN Cp-D
FREQ : 1. OD0D0KHz BIAS @ 0. ODmA Cp-i)
LLEVEL: 1. 00V NTEL: MEDD
Cp : =1. 25843 nF Lot
D : . 206498
¥m ;BT AmY Im R ADGpA Cp—Rp
CORR (FF
WIRE
16
b. press” MORE X/6”3 times to select Ls-Q function
— Cp-b — sl — Lol — Ls-D
= CoQ = s — Lo 1 150 |
- - —
= ol = Cs—Rs b= 3 b— [s—Rs
b Cp—Rp b LR b= Cp—Fp
— MORE 1/6 — WORE 2/6 L— MORE 3/8 L= MORE 4/6

c.Move cursor to frequency area, the current display frequency is not 100kHz in test
condition

13
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WEAS  DISPLAY S¥S MEN e
FUMC RAMGE:  AUTD)
FREG : [TIRGADRDE]  BIAS :  0.00mA T ?
LEVEL: 100V NTEG:  WED
Ls :  200.563 uH IR #
Q : 0.12
Vmoo: o SHTARY Im 1 B.A0BRA beck ]|
CORR :  OFF

d. Press numeric key 1, 0, 0, then 100 is displayed in system message 100,
meanwhile the corresponding softkeys will become useful unit selection keys
press‘kHz ”, 100.000kHzwill display in frequency area.

WEAS  DTSPLAY Y5 MEN INCR -U‘
FUNC Le - § RAMGE:  AUTO
FREQ = [T IMIIERGE ] BIAS : 0. O0mA INCR ?.
LEVEL: 1. 00V INTEG:  MED
Ls : 200,563 wH R #
Q : 0.12 -
¥m o EHT. Am¥ Tm p BB A LAl -Il
CORR :  OFF
100

&

®Attention: When the cursor is in the frequency area, “INCR”or‘DECR”can also be
used to select the demand frequency.

e. Move cursor to bias area, 0.00mA is displayed on the screen.

14
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WEAS  DTSPLAY S MEN -
: INCR Tr
FUMNC ¢ Le - & RAMGE:  AUTO
Fiea : [TOTOORE] —o1s5 < Fiegp]  oucw ]
LEVEL: 1. OO NTEG: MED

Ls : 200.563 uH
Q : 0.12

W¥m : SHT. AmY Im T GohiKip A

CORE + OFF

f. Press 2, 0, 20 is in system message, meanwhile softkeys is changed to
corresponding units, press” A", 20A will be displayed in bias area.

WEAS  [SPLAY SY5 MENM oy
FINC . Ls - @ RAMGE:  AUTO _—
FREQ : 100, D00KHz BIAS : Phegane v
LEVEL: 1. 00V INTEG:  WED

Ls : 200.563 uH wA

Q : 0.12 -
¥mo ;o 3T, GmY Im BRI A mh
CORRE + OFF
20

&

g+ Move cursor to time are, the current display is MED. In softkey area, the display is
SHORT. MED. LONG

h. Press “LONG” to select LONG time

15
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WEAS  DITSPLAY ArE MEN SHORT
FINC Ls - & RANGE:  AUTO
FREQ - 1061, Cd0kHz BIAS o [ 20, 004 WED
LLEVEL: 1. 00V NTEL: ﬂ‘g A
Ls : 200,563 uH LR
0 0.12
W¥m : SHT. AmY Im T GohiKip A
CORR (FF

®Attention: Test condition can be set on the test setting page, press “MEAS SETUP”
to enter setup.

i~ Press “MEAS SETUP” to enter test setting page

WEAS  DSPLAY SYS MENL LOAD
FINC Ls - & RANGE:  AUTO
FREGQ : 100, DO0KH BIAS @ 20,004 CLEAR
SETUF
LEVEL: 1,00V INTEG:  LONG
TRIG : INT AG 1
ALC OFF Y I
Hi=Fw: OFF Im : [Eg
DCL : IS0 OFF DELAY O
STORE
DEV A - HFF REF A : 0. 00000F
! OFF s 0. 00000
: . MORE
1/2

16
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j~ Move cursor to ALC area, the current ALC status is OFF, and the softkey area is
changed to ON, OFF.

| WEAS  DTSPLAY A MENL [
FINC Le - & RAMGE:  AUTO
FREGQ = 1P, CO0kHz BIAS ¢ 20,004 [FE
LEVEL: 1. OO INUEE: - AL
TRIG : INT G |
ALC m Y i
Hi=Puw: CFF Im : o
Bl o DD OFF DELAY (s
DEY A : LFF REF A o 0. QUO0E
i OFE Bz 0, DX

k. Press ON, level area will display “*”
WEAS  DITSPLAY ArE MEN [
FIMC Ls - & RAMGE:  AUTO
FREQ - 1061, Cd0kHz BIAS @ 20, 004 [FE
LEVEL: = 1,00V INUEE: - AL
TRIG : INT AG |
ALC m Y i
Hi=Fw: OFF Im : [Eg
nor o Is0 OFF NELAY (es
DEV A : Lkl REF A o O QUodok
i OFE Boo G DOKI060

3. Execute short calibration
In order to compensate the test error caused by TH17761 remained impedance, the

instrument needs to be made short calibration. Press “MEAS SETUP” and
“CORRECTION?” to enter calibration interface.

a. Move cursor to cable area to display the current cable length, and the softkeys
are changed to Om, 1m, 2m and 4m

17
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b. Press “1lm” to select the cable length as Im

DORRECTION » SYS  MENI .
1
OPEN ;¥ OFF JCAHE # 7 Onf
~HORT @ OFF WibE A0 In
LOAD :  OFF CH RO . e
FUNC Cp-D
FREGQL : OFF
REF A:  ——— B —— “m
1T P— [ Re—
FREGZ ©  OFF
REF A1 ——— B:  —— in
MEA A: - B:  ——
FREGQS : OFF
REF A: ——m— B:  ——
WEA A ——- = Br  ——

c. Use short bar to connect the test terminal of TH17761
d. Move cursor to short area, and the sofkeys is changed to ON, OFF, MEAS

SHORT
(ORRECTION > SY5 0 MEN [
OPEN @ | OFF | | ¢—chBki—— | Iu
SHORT + o Ap Y MIDE :  SIWGIE -
LOAD :  OFF CHND,:  ——
FINC @ Cp-D
FREGL :  OFF
REF A:  ———— B -
WEA A ——— B -
FREQ2 OFE
REF A: - Re MEAS
WEA &  ———— B —— SHORT
FREQS :  OFF
REF A:  ———— B -
WES A;  ———- - R:  ————

e. Press‘MEAS SHORT” to make short calibration, after executing, “SHORT
measurement completed” will be displayed in message.

f. Press ON to open short calibration.

18
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 CORBECT IO > arE MENI
OPEN - CFF CABLE - le
SHORT - E-f:{-"l-'/ s 1 MODE SINGLE
Loap - OFF CH w0, -
FUNC Cp—0D

FREQL : Lk

REF &7 = By ———
MEA A ——- B —
FREQZ : DFF

REF A: B:

MEA A ———- B ———
FREQS 1 F

REF A: ——— B2 —
MEA A: ik
== | SHORT measurerent completbed

[

MEAS
SHORT

®Attention: In point frequency measurement, point frequency short calibration
function can be used to execute the appointed frequency soon.

4. Connect DUT to test fixture

Connect DUT to the test terminal of TH17761.

5. Turn on DC bias output

Press “DC BIAS” on the front panel of TH2828/A/S to turn on DC bias. DC bias

indicator of TH1776 is light.

6. Execute measurement

Press “DISP FORMAT”, test value will display on the screen.

WEAS  DITSPLAY ArE MEN
FINC Ls - & RANGE:  AUTO
FREQ - 1061, Cd0kHz BIAS @ 20, 004
LEVEL: # 1.00v IMNTEL: LI

Ls : 286,931 uH
0 66. 3

Ve J 1. CEX2Y Im T GohiKip A

CORR : SHOHET

MEAS
DISP

BIX
Wi,

BIN
COUNT

LIST

SWEEP

7. Turn off DC bias output

At the end of measurement, press DC BIAS to turn

19
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indicator is put off.

3.6 DC bias current list sweep

List sweep function of TH2828/A/S allows to set 10 frequency, level or DC bias
voltage, when connecting with TH1776, DC bias current can also be set. The table fellow
is an example of DC bias current list sweep.

LIST SWEEF T11SPLAY> Y5 MEN MEAS
ks
MIDE - SEQ
STASIA] Ls[H] ol ] CHP o
104 GOR, THL HT. O Wi,
1A AL 21 "4 —
A 527, PRGN Al BIN
o _ COUNT
10, AL 967 p |

20 20, 551 65 et

SWEEP

®Attention: At manual trigger mode, list sweep function can store the last test
condition, set OA at last test point to avoid the overheat of DUT.

3.7 Remote control

TH1776 can be controlled by TH2828/A/S through bias current interface, when
TH2828/A/S is connected with TH1776, other remote control can be available except the
limits in “operation limit”.

The following are the remote control orders controlling TH1776

BIAS: STATe ON (1) turn on DC bias current

BIAS: STATe OFF (0) turn off DC bias current

BIAS: STATe? Query DC bias current status
BIAS: CURRent <value> set DC bias current value

BIAS: CURRent? Query DC bias current value
BIAS: CURRent MAX set max. DC bias current value
BIAS: CURRent? MAX query max. DC bias current value
BIAS: CURRent MIN set min. DC bias current value
BIAS: CURRent? MIN query min. DC bias current value

20
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Chapter 4 Performance test

DC bias output current, voltage

4.1
TH1776 can output current from 0..00A to 20.0A, dividing into 3 ranges.
Range Resolution Accuracy
0.00A~1.00A 0.01A + (1%+5mA)
1.1A~5.0A 0.1A +2%
5.1A~20.0A 0.1A +3%

Figure 4-1 DC bias current accuracy

Temperature ('C) 8 18 28 38 55

Add. error 1.5%[0.5%( 0% |0.5%|1.5%

Figure 4-2 Temperature additional error

(V) 35
OQutput
voltage

10 -~

! T 1 T
1 2 5 10 20
(A)

Qutput current

Figure 4-3 DC bias output range

4.2 THI776 test accuracy

When TH2828/A/S is connected with TH1776. TH17761, the test range of TH2828/A/S
is limited at 10Qand 100Q, L. |Z| . Rs. D. 6:

Accuracy of Land | Z | : Ae (accuracy of L; Dx<%0.1)

[% reading]

Ae=A0+Al
21
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AQ: is the accuracy of Land | Z | when TH2828/A/S is connected with TH1776, the
selection of AO is shown as figure 4-4, select a suitable accuracy line in figure
4-5.1f the signal is not the 3 point listed in figure 4-5, prolong the two lines
closing to signal to confirm the demanded accuracy.

A1 : TH1776 additional error

Dx : D testvalue

If Dx>0.1, accuracy of LisA1 4/1+D;

'A
y 7
A 1, .C
ﬂ ?: / ., )
Z-E 1
150% N\ o 1( 7 10
NN ; 4
2% ) 4 974
1% 2 p.AVAV.07 102
o 0.5% AN AV A A
. A %%
g o NN YAliv
0.1% - 107
0. 05%
0.02% 4
0.01% T00m 500m 510 50 200500 2k Bk 20k 100k 1
200m 1 20 100 1k 10k 50k
Impedancel[ 0 ]
Figure 4-4  TH2828/A/S accuracy
Test Temperature (7))
':.-.rl;lil::.hll' # 15 <0 1 ta
0, 5¥rms A i U i A
1¥rms ] C Il { B
Z¥rms C i E ] C

Figure 4-5 TH2828/A/S basic accuracy line selection table
D accuracy: De (Dx<0.1)
A

100
Ae : testaccuracy of Land | Z |
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Dx : Test value of D

When Dx>0.1, accuracy of D is De \/1+ D,

0 accuracy: 0Oe
180x A,
7x100
Rs accuracy: Rse (Dx<0.1)
Rse=2 m fLxXDe [Q]
f : Frequency [Hz]
Lx : Inductance [H]
De : Test accuracy D

0e=

4.3 TH1776]1 additional error

As for the accuracy of TH2828/A/S, the test accuracy of TH1776 stands for the
tolerance of additional error, if the following conditions are fulfilled, the accuracy of
TH1776 can be applied at TH17761test terminal

e TH2828/A/S integration time: LONG

e Test signal voltage: 1Vrms

e Cable length: 1m

e Temperature: 23°Cx5C

e D<1

Additional errorof Land | Z | (accuracy of L; Dx<<0.1)

Accuracy of L and | Z | A1, can be read from figure 4-2 according to the test
condition and system configuration.

Dx: D testvalue

When 0.1<Dx<1,accuracy of L is Al 4/1+ D;

When the temperature is 5°C ~45C, the value of Alneeds to be added the
temperature additional error of figure 4-8 or figure 4-11

Table 4-1  Accuracy selection table
20A configuration 40A configuration
L—D, Rs Figure 4-6 Figure 4-9
| Z | —9 Figure 4-7 Figure 4-10
Temperature additional error Figure 4-8 Figure 4-11
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D additional error: D1 (Dx<<0.1)

b= A
100

Dx : D test value
When 0.1<<Dx<<1, the accuracy of D is DI X (1+Dx)

® additional error: 61
01= tan"' DI[° ]

D1 : Additional error of D

Rs additional error: Rsl (Dx<<0.1)
Rs1=2 7 fLx XDl
Lx : Inductance [H]
D1 : D additional error
Dx : Value of D
f : Frequency
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Impedance [ 0]

10k p ,/ //
5k -

J/ 2
2% »
1k // L d ,//
500 Vi Vi
/éa <10A| 1% /,
20 7T V 7
100 / / /
L/
50 / /

i / / / <40A | 1%
<10A| 2% "

10

5
404 |2% 1000k
2 Z !
/
N EtED4 <f1oa| 2% ;
| ¥
g £40A |5% <ho| 3y /
200m

20 50 100200 500 1k 2k 5k 10k20k 50k100k 200k500k 2M
Frequency [ I ]

Figure 4-6  TH1776 inductance test accuracy (20A configuration)
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500mH  100mH 5mH
. / v
ya z
% /
10k /’ - md
5k // .
< 1
, A 1% ;
2k ya
" | 7
1k / =5A |1% ,
500
/<A
/ 2 /
200 }d 7
100 / A
= H0 7
3 / <54 <doA | 1%
20
“ | 4 100nH
= /
5 /
/ /
/szm 2% /
2 I
1 “ L
y
< <
500 B 3% SA 2%
<20A 5% <204 |3%
200m

20 50 100200 500 1k 2k 5k 10k20k 50k100k 200k500k 2M
Frequency [ H ]

Figure 4-7 TH1776 impedance test accuracy (20A configuration)

Temperature ('C) 5 8 18 28 38 45

Add. error 2% 1% 0% 1% 2%

Figure 4-8 THI1776 temperature additional error (20A configuration)
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200m
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100m o0 29 )
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=
/

10m
5m N

1m \ N
«}— <408| 2% -k
500

200
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100y N {40 | 1% L

- N N JkQ
u ~
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20p \
10 \
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Figure 4-9 TH1776 inductance test accuracy (40A configuration)
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200mH  40mH 1mH
4 :
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Fa /
10k " 7 |/
5k /’ ~ /,’
o
% y. 4 KA 1% 7
1k ,/ z’ ,//
500 / //
S p.&0 <10A| 1% /
| 2%/
/ / 1/
S 50 / .
8 / // kaon| 1%
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< 40A [2% 100nH
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Figure 4-10 TH1776 impedance test accuracy (40A configuration)

Temperature(C) 5 8 18 28 38 45
g | Toies<100A] 3.0% | 15w | os | 1s%|so0x
r
CITOT | Ihias<40(A] 4.0% [ 208 | 0% |20% [ 40%

Figure 4-11  TH1776 temperature additional error (40A configuration)

4.4  Example of calibrating test error

Instruct the test accuracy of Ls—Rs by an example below
Condition:
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DUT: 10mH

Signal level: 1Vrms

Test frequency: 1 kHz
Integration time: LONG
Short compensation: Execution
DC bias current: 5A
Temperature: 28°C

When using TH1776 online, inductance test accuracy of TH2828/A/S Ae and
equivalence series resistance accuracy Re can be expressed by the formula below

Where

Step 1

Ae=A0+Al
Re=RO+R1

A0 : TH2828/A/S accuracy of Land | Z |
RO : TH2828/A/S accuracy of Rs

Al : TH1776 accuracy of Land | Z |

R1 : TH1776 accuracy of Rs

When using TH1776 online, confirm A0 and A1 of TH2828/A/S

(1
(2)
(3
4>

(5
(6)

Step 2

The inductance of DUT is 10mH, so its impedance is
Zm=2nfmLx~62.8Q2
Where fm is frequency
Lx is inductance of DUT
According to figure 4-5, pick up accuracy line from figure 4-4
Temperature is 28°C, signal voltage is 1Vrms, so pick up accuracy line D
Find corresponding impedance along X axial
Find crossing point of the two steps above
Read out the vertical coordinate AO
A0=0.10 [%]

D0 =—=—-=0.001

RO=27fLx*xD0=2mx1000%0.01x0.001=0.063Q

Confirm the additional error L1of 42841A

(1

(2
3
(4>

Pick up accuracy figure from 4-1, and pick up 4-6 Ls—Rs according to 20A
configuration and test.

Pick up frequency along X axial from figure 4-6

Pick up inductance along Y axial from figure 4-6

Write the crossing point of the two steps above
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(5) If the value is on the boundary, then L can be confirmed according to the
principle that the Max. current in the zone of actual-used DC current rate.
Frequency is 1kHz, Lx=10mH, DC bias current is 5A
So L1=1[%]

Step 3
Confirm the temperature error K1 of TH1776 from figure 4-8
Environmental temperature is 28°C, so

K1=0 [%]
SO
A1=L1+K1=1+0=1 [%]
AL
100 100

Frequency is 1kHz, Lx=10mH, D1=0.01, so
R1=21mfLxxD1
=21%x1000%0.01%0.01
=0.63 [Q]
so, when using TH1776 and TH17761, the accuracy of TH2828/A/S is
Ae=A0+A1
=0.1+1
=1.1 [%]
Re=R0+R1
=0.063+0.63
=0.693 [Q]
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Chapter 5 Package and warranty

5.1 Package

The contents are listed as fellows:

No. Name Quantity
1 TH1776Inductance bias current source 1
2 TH17761 Test box 1
3 TH17761-01 Bias current cable 1
4 TH17761-02 Bias current cable 1
5 TH17761-03 Ground line 1
6 TH17761-04 Short plate 1
7 TH26004E-1 Bias current source link cable 1
8 50-core Bias current interface cable 1
9 3-line power 1
10 Fuse 2
11 Operation manual 1
12 Certificate of Quality 1
13 Test report 1
14 Warranty card 1

Check the contents when you received the instrument. If the contents are
incomplete, if there is mechanical damage or defect, or if the instrument does not
pass the power-on self-tests, please contact our company or business department
immediately.

o
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b.2 Warranty

The period of warranty: the period of warranty will start from the date the
instrument is delivered. The period of warranty is two years. The warranty card is
needed when the instrument needs to be repaired. The foregoing warranty shall not
apply to defects resulting from improper or inadequate maintenance by Buyer.
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