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ST2817BOperation Manual

Chapter 1 General Introduction

Thank you for purchasing our product. The contents of the shipment should be as listed in
the packing list. If the contents are i ncomplete, 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

ST2817B is a precision LCR meter with high accuracy, good stability, and wide
measurement range. Controlled by a 16 bits MPU, ST2817B can be used for evaluating LCR
components, materials and semiconductor devices over a wide range of frequencies (50 Hz
to 100 kHz) and test signal levels (0.1V, 0.3V, 1V). With its powerful function, excellent

performance, perspicuous LCD displayand easy menu operation, ST2817B is suitable for
high speed measurement need on product line and high accuracy and stability
measurement need in laboratory. By using the Handler interface, IEEE488 interface
(optional), and RS232C interface, ST2817B can easily be used for automatic test system

and computer remote control.

The instrument provides variable test conditions, typical conditions are as follows:
Test signal frequency
10 typical frequency points available from 50 Hz to 100 kHz: 50Hz, 60Hz, 100Hz,
120Hz, 1kHz, 10kHz, 20kHz, 40kHz, 50kHz, 100kHz.
Test sighal level
Programmable signal level from 0.01 V to 2.00 V in 0.01 V resolution.
Measurement speed
Fast, Medium and Slow measurement speed can be selected. Using the averaging rate
(from 1 to 255 programmable) function, you can get more stable measurement
results.
Constant selectable source resistance
30 n or 100n
Correction function
The OPEN, SHORT correction for correcting the stray admittance, the residual
impedance, and the other errors can be performed. The correction function has two
kinds of correction methods. In one method the open and short correction can be
performed at all of the frequency points, and in the other method the open, short

correction can be performed at the frequ ency points you specify.
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ST2817B provides 3 display modes and 2 kinds of sorting modes:
Direct: The actual measurement results are displayed.
Absol ut e devi afhedifiereficg Bevéh the measured value of the
DUT and a previously stored reference value are displayed.
Percent age deviation ( g %): The difference between the measured value of the
DUT and a previously stored reference value are displayed as a percentage of the
reference value.
Component sorting.  Two comparison modes, absolute deviation and percent
deviation can be used.
4-bin sorting: 3 PASS bins, 1 FAIL bin, and 1AUXiliary BIN.

ST2817B provides several communication interfaces which make it easy to output the
measurement results to other equipments (for example computers), or build an automatic
test system.

., RS232C interface : RS232C interface makes it easy to communicate with other
quipments. You can set the measurement functions and input the parameters through
RS232C interface instead ofkeyboard on front panel.

IEEE488 interface (optional): IEEE488 interface helps instrument to build an
automatic test system with computer and other measurement instruments.
Command of RS232C and |IEEE488 interfaces are programmed in the format of
common SCPI.

HANDLER interface: By using the handler interface, the instrument can easily be
combined with a component handler, and a system controller to fully automate

component testing, sorting, and quality control data processing.

ST2817B has the file function to store the set parameters, limit parameters and list sweep
parameters as a file in the internal nonvolatile memory, so that the setups can be easily

reloaded, and the defult file will be automatically reloaded when ST2817B is turned on.

1.2 Operating Conditions

1.2.1 Power requirements

Vitage: 220V (1+10%)
Frequency: 50Hz/60Hz (1+5%)
Power: <50VA

1.2.2 Opearing temperature and humidity

Temperature: 0°C  40°C
Humidity: <90%RH
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1.2.3 Warm-up time

More than 20 minutes after the instrument is turned on.
1.2.4 Notices

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 wh ere temperature is between 53 and 403
humidity is less then 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.

D o nftequently turn on and off the instrument , doing so will lead to the loss of the
calibrated data and the data saved by users.

1.3 Dimensions & Weight

Dimensions: 270x120x380 (mm?®)
Weight: approx. 3kg

1.4 Safety Summary

The following general safety precautions must be observed during all phases of operation,

service, and repair of this instrument.

Ground the instrument
To avoid electric shock hazard, the instrument chassis and cabinet must be connected to a

safety earth ground by the supplied power cable with earth blade.

., DO NOToperate in an explosive atmosphere

Do not operate the instrument in the presence of flammable gasses orfumes. Operation of

any electrical instrument in such an environment constitutes a definite safety hazard.

Keep the instrument away from live circuits
Operator can not remove instrument& cover. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace
components with the power cable connected. Under certain conditions, dangerous
voltages may exist even with the power cable removed. To avoid injuries, always

disconnect power and discharge circuits before touching them.
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DO NOT attempt service or adjustment alone
Do not attempt internal service or adjustment unless another person, capable of rendering
first aid and resuscitation, is present.

DO NOTsubstitute parts or modify instrument
Because of the danger of introducing additional hazards, do not install substitute parts or
perform unauthorized modifications to the instrument. Return the instrument to our Sales

and Service (fice for service and repair to ensure that safety features are maintained.
1.5 Electromagnetic Compatibility

This product has been designed and tested to the requirements of the Electromagnetic
Compatibility (EMC) Directive. To use a properly shielded cable or shielded coaxial cable to
connect each of the ports to their respective controllers, peripherals, equipments or

devices may ensure to meet the requirements.

1.6 Symbols and Abbreviations

ABS absolute

ADDR address

ALCZ auto LCZ

ASCII American Standard Code for Information Interchange
AUX auxailiary

BIASM bias mode

BINnN bin number

COMP compare

Cs equivalent serial capacitance
Cp equivalent parallel capacitance
D dissipation factor

DCL device clear

DCHR discharge

DCR DC resistance

DELIM delimiter

DIR direct

DUT the device under test

EXT external

EOM end of measurement

EOI end or identify

ESR equivalent serial resistance
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FREQ
GTL
GET
GPIB
HDL
IDX
IFC
INT
KBEEP
KLOCK
L2A
L2B
LCD
LCR
LCZ

Lk

Lp

Ls

M

MAN

NOM
PARA A
PARA B
PER
PHI
PLO

R2
RMT
Rs
RS
Rp
SCPI
SbcC
SEC
SMD

frequency

go to local

group execution trigger
general-purpose interface Bus
Handler interface

index

interface clear

internal

kep beep

key lock

primary inductance by 2-wire measurement
secondary inductance by 2-wire measurement
liquid crystal display

inductance, capacitance, resistance
inductance, capacitance, impedance
leakage inductance

equivalent parallel inductance
equivalent serial inductance

mutual inductance

manual

turns ratio

nominal value

parameter A

parameter B

percentage

primary high

primary low

quality factor

resistance, real part of impedance

DC resistance by 2wire measurement
remote control

equivalent serial resistance
recommandation standard

equivalent parallel resistance
standard command of programmable instruments
selected device clear

secondary parameter

surface mount devices
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SREJ secondary reject

SRES source resistor

TRGEG trigger edge

TRIG trigger

X reactance, imaginary part of impedance
Z impedance

e phase angle

4TP 4-terminal pair
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Chapter 2 Basic Specifications

2.1 Measurement Functions

2.1.1 Measurement parameters

L: inductance C: capacitance R: resistance
Z: impedance X: reactance
D: dissipation €: phase angle Q: quality factor

2.1.2 Combinations of measurement parameters

Primary paratmeter Secondary parameters

L & Aangle), & f(radian), R, X, Q, D

c & Aangle), & f(radian), R, X, Q, D

R & Aangle), & f(radian), R, X, Q, D

z & Aangle), & f(radian), R, X, Q, D

Note: Suf f i xams o0serei es; suffix Apd means

2.1.3 Equivalent mode

Series and parallel

Circuit mode Dissipation Conversion

Lp

Lo — D=2nFLp/Rp=1/Q

Ls=Lp/(1+D ?)
Rs=RpD’/(1+D ?)

Ls Fis D=Rs/2nFLs=1/Q

Lp=(1+D ?)Ls
e [} Rp=(1+D %)Rs/D?

o —= D=1/2 tFCpRp=1/Q

Cs=(1+D?)Cp
Rs=RpD*/(1+ D?)

Cs Rz Cp=Cs/(1+D?)

D=27FCsRs=1/
o TRCSRS=UQ | pp=Rrs(1+D)/D?

Q=Xs/Rs, D=Rs/Xs, Xs=1/2, FCs=2 FLs
Note: Suf fi x fisd means series; suf fix

Apo

parall el

means

par
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The real-world capacitor, resistor and inductor are not ideal, but component of complex

impedance in the form of serial connection or parallel connection. The instrument
calculates necessary values according to equivalent circuit connected in series or parallel.
And different result will be obtained in different circuits, differing in different components.

Two equivalent modes can be conversed through some formulas, and Q atnd

change in different modes, as shown in the above figure.

Generally speaking, mmponent with low impedance (such as large capacitor and small
inductor) is usually measured in series mode, and component with high impedance (such
as small capacitor and large inductor) is usually measured in parallel mode. And the
equivalent mode can be decided according to the application of component. If a capacitor
is used for power filtering, series mode is the best choice, and if it& used for LC oscillat
circuit, parallel mode should be selected.

2.1.4 Range

Auto, Manual

9 ranges for LCR measurement
2.1.5 Trigger mode
Internal, External, Manual, Bus

Internal:  When the trigger mode is set to INTernal trigger mode, the instrument

continuously repeats measurements.

External : When the trigger mode is set to EXTernal, the instrument performs a single
measurement every time a low-to-high transition TTL level signal is applied to

the Handler interface on the rear panel.

BUS: When the trigger mode is set to BUS trigger mode, the instrument performs a
single measurement every time the *TRG common command is sent to

ST2817B via GPIB. The BUS trigger mode cannot be set on the front panel.

Send the TRIGger:SOURce BUS command via GPIB or RS232C to set the

trigger mode to the BUS trigger mode.

Manual:  When the trigger mode is set to MANual trigger mode, the instrument performs
a single measurement every time when TRIGGER key on the front panel is

pressed.

2.1.6 Measurement delay

Waiting time after measurement completes. If HANDLER interface clear has been set,

signal on HANDLER interface will be cancelled after delay.

D

don¢
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2.1.7 Measurement terminal mode

Common measurement: 4-terminal pair

Hcur: high current (abbreaviation: Hc) Lcur: low current (abbreaviation: Lc)
Hpot: high potential (abbreaviation: Hp) Lpot: low potential (abbreaviation: Lp)
Transformer measurement: 2-terminal

Hpot---Lpot: transformer & primary (winding A)

Hcur---Lcur: transformer & secondary (winding B)

Note: Make sure shielding terminals of Hcur and Lcur are reliably short with low impedance
when the test fixtures or cables used don& come standard with the instrument.

2.1.8 Measurement speed

Measurement speed can be affected by test frequency, integral time, value of component,
display mode, range mode, average times and comparator. And the following parameters
are evaluated at the status of frequency of 10kHz, range hold, comparator off, no
communication interface, which is possibly maximum values:

FAST: about 20meas/sec

MED: about 10meas/sec

SLOW:about 2meas/sec

At the frequency of being lower than 1kHz, measurement speed will slow down. And
transformer parameter measurement at the same conditions, especially resistance

measurement, will have lower speed.
2.1.9 Filtering depth

1 99, programmable

2.1.10 Basic accuracy

0.1%

2.2 Test Signal

2.2.1 Test singal frequency

10 typical frequencies: 50Hz, 60Hz, 100Hz 120Hz 1kHz 10kHz 20kHz 40kHz 50kHz
100kHz

Frequency accuracy:0.02%
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2.2.2 Test signal level

3 test levels: 0.1V, 0.3V, 1V
Accuracy: +(10%xset value+2mV)

2.2.3 Output impedance

30n+5%, 100+5% (fixed at 100n source impedance at bias mode)

2.2.4 Measurement display range

Parameter Display range
L
0. 00 199H99kH
C N
0.001pF 9999. 91 F
R, X, Z . R
0. 0009%. 999 Mn
D
0.0001 9.9999
Q 0.0001 9999.9
Angle: -179.99° 179.99°
a

Radian -3.1415 3.1415

%
-99.999% 999.99%

If non -percentage data is out of display range, it will be displayed as 99999.

1C
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2.3 Function

2.3.1 Correction

Open correction:  to eliminate measurement errors due to parasitic stray admittance (C,
G) of the test fixture.

Short correction.:  to eliminate measurement errors due to parasitic residual impedances
(L, R) of the test fixture.

Cable length calibration:

Om: to measure with terminal fixture;

1m: to measure with 1m cable of ST26009, ST26011

CUST: to calibrate with cable of required length. And the shipped instrument hasn@ been
performed calibration.

Correction function can be turned off.
2.3.2 Comparator

The instrument can perform multi -bin sorting and support signal output of HANDLER
interface.

BINI to BIN3:  Both primary and secondary measurement parameters are within limits.
OUT BIN: Primary parameter is not within limits. Or primary parameter is within limits,
secondary parameter is not within limits, and AUX bin is off.

AUX BIN: Primary parameter is within limits, but whose secondary parameter

measurement result is not within limits.

Sorting mode:

ABS (absolute deviation): absolute deviation between measured result and nominal
value is compared with bin limit.

PER (percentage deviation): percentage deviation between measured result and

nominal value is compared with bin limit.
2.3.3 Parameter display

Direct: The actual measured values will be displayed.
Z : Absolute devation between measured result and nominal value is displayed.

2 %: Percentage deviation between measured result and nominal value is displayed.

11
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2.3.4 Automatic LCZ

The instrument automatically selects L, C, Z and equivalent mode according to impedance
characteristics of the device under test, to automatically recogonize unkown and mixing

components.

At AUTO mode, primary and secondary parameters are selected according to impedance

angle:
Impedance angle Primary and secondary parameters
e>% L-Q
& <5° CD
others Z-é

Equivalent mode is selected according to impedance:

Impedance Equivalent mode
Z>1k n parallel
Z<1kn series

Keep the original parameter at similar status of short circuit or open circuit. If primary and

secondary parameters are modified, automatic LCZ function will be cancelled.

2.3.5 Discharging test

The instrument is operated with external bias, and generally external bias source has DC
isolated circuit. When discharging function is turned on, the instrument will perform
low-impedance discharge on sampling path to reduce the effect on test accuracy and

speed caused by charge on isolated capacitance.Low impedance lasts for 10 to 20ms.
2.3.6 Memory

The instrument& measurement parameter, such as frequency and level, measurement
setups, comparator® limit data can be stored in nonvolatile storage in the form of files.
When theyd@e needed, they can be loaded directly from file menu to save time. And the
latest saved and loaded file will be automatically loaded when the instrument is turned on

next time.
2.3.7 Interface

IEEE488 interfa ce: also called GPIB interface and equal to IEC625 interface, but
having different linker. Communication command is in the format of SCPI and all
commands and data on BUS are sent in ASCII code. The interface supports automatic
FETCH and has the functions of SH1, AH1, T5, L4, RL1, DC1, DT1, CO, and E1. It has
the compatibility of IEEE488.1 and IEEE488.2.

12
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RS232C interface: It uses standard minimum subclass of RS232C and doesri
support hardware connection. The interface has transfer baud rate: 4800bps, 9600bps,
11520bps, 12800bps, 14400bps, 19200bps, 28800bps, and 38400bps, signal logic
level of £8V and maximum transfer distance of 15m. The communication command is
in the format of SCPI, and all commands and data on BUS are sent in ASCII code. The
interface supports automatic FETCH, and ending symbol supports LF, CR, CR+LF.
HANDLER interface. It receives trigger signal and output sorting comparison result
signal and outputs synchronous signal of measurement (IDX, EOM). Low level is valid
for logic level. It h as internal pull-up resistance and external power is defautly used.
Trigger edge has two options of rising or falling. And measurement output signal is
optional to be cleared after measurement delay.
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Chapter 3 Panelintroductions

3.1 A Tour of Front Panel

2

Y \ 2,
(T ZETC lllll' ] 1
= =) eSO
D B EHEHOE
Vit

)

n =

4] s/

Figure 3-1 Front panel overview

OPEN DISP FILE SETUP LOCAL

PAR A FREQ SPEED SHIFT
n n\l pk ESC

SHORT COMP SYSTEM LIMIT BIAS

PAR B LEVEL RANGE TRIG
m < > ENT

1) Brand and Model

The registered brand of our company and model of the instrument are printed.

2) LCD

Figure 3 -2 Softkeys

240x64 dot-matrix Liquid Crystal Display (LCD) for measuremert results, test conditions

3) Sorting indicators

It indicates sorting result:

NG3 not good
P16 pass BIN1
P25 pass BIN2
P33 pass BIN3
AUX auxiliray bin

14
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4) Power on/off
Power on/ of f Ile wpibnsahadperating vottalyes aré applied to the instrument.
I n the A0O0 position NO operating voltages are ap

5) Softkeys
They have functions of three levels:
a) Functions by directly pressing softkeys

: to select primary paramet ers
ARABI: to select secondary parameters
REQ to set frequency

to select level

to select measurement speed
to set range HOLD/AUTO

to shift to second function
to trigger single measurement

D D is used to select select PAR,PAR B FREQ LEVEL. SPEEDor RANGE the object

m||o

is determined by the formal press. If pressPARA A firstly, then D D corresponds

with parameter selection pres key then D D corresponds with frequency

selection.
LOCAL to enter local operation at remote control mode (RMT status)

b) Functions by pressing softkey
to perform open correction
to perform short correction
: to select parameter display mode

to turn on or off comparator

BIAS| Bias function turn on or off
SETUP to enter measurement setup menu

LIMIT]: to enter list sweep setup menu
: to enter file management function menu

SYSTEMto enter system setup menu

¢) Only the following menu keys are valid after entering menu:

ESC
ENTER
Zz . to select option or add 1

: to select option or minus 1
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n . to select option

: to select option

m n M p k inlimitsetmenu when modifying limit data, press
unit rate directly to replace key.
Unit rate  p meansx10™ n meansx10° ., meansx10° m meansx10°

k meansx10° M meansx1C’.

6) UNKNOWNterminals A

These are the UNKNOWN Terminals used to connect a fousterminal pair test fixture or test
leads for measuring the device under test.

HD(Hcur: High current d rive

HS(H-07): High potential sense

LS(Lro7): Low potential sense

LD(LcuR: Low current drive

Note: Make sure shielding terminals of Hcur and Lcur are reliably short with low impedance

when the test fixtures or cables used don @ come standard with the i nstrument.

7) Frame terminal A
This is the FRAME Terminal which is tied to the instrument's chassis and which can be used

for measurements that require guarding.

3.2 A Tour of Rear Panel

A\ WRN NG

DO NOT GONNECT AY DO’ AC OLRRENT/ VALTAGE SORCE
TO TEST (R MIN TCR TERM NAL.

NO USER SERV CEABLE PARTS QONTAI NED,
DO NOT REVDVE QOVERS. HAZARDOS VOLTAGES PRESENT.
REFER SERVI (E TO QUALI A ED PERSONNEL.

O O

Figure 3 -3 Rear panel overview

1€
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1) |IEEE488(GPIB) interface connector (Optional)
This is the IEEE488 interface connector used when operating on the General Purpose
Interface Bus.

2) RS232Cinterface connector
This is the RS232C interface connector used when operating on the serial interface.

3) HANDLERInterface connector
This is the HANDLER interface connector used when operation with a component handler
to fully automate component testing, sorting, and quality control data processing.

4) Name plate
Name plate is used to provide the information of date, model, lot number and

manufacturer etc.

5) Grounding
If the power cord doesn @ ground or isn & reliably grounding, please connect grounding line!

6 LINEinput receptacle
AC power cord receptacle.

7) Fuseholder
Fuse holder for ST2817B line fuse, 220Vac, 1A.

3.3 Display Description

i i ; 4
14— EOH= Mkma — EREQ: kHz [*—5

1:%—- EATFN  LZ2ABS HY
12 —» RMT CLR3sP E ﬁ ﬁ E ﬁ ﬂ:pp LEveL: D03y |fw—0
ME WL -
Ll = [piRa% Mcma cPeep; FMS (e

10 | coMP DCR28 wHh  ww e
MAMCE mon RANGE : a0 -
9

Figure 3 -4 Display area

1) Alarm display
A®)éon: to turn on alarm

A©)o off: to turn off alarm

2) Primary parameter indicator

It indicates primary parameters of the currently measured component.

17
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ST2817B has the following primary parameters: Ls, Lp, Cs, Cp, Rs, Rp, Z.

3) Measurement result display
It displayes measurement results of the device under test.

4) Unit display of primary and secondary parameters
It display s units of primary and secondary parameters.
Inductance unit: T KHimH, H

Capacitance unit: pk nF T F

Resistance/impedance unit: mn, n, k p Mn

Angle unit: °, r

5) Signal frequency indicator
ST2817B has 10 typical frequencies from 50Hz to 100kHz.

6) Singal level indicator

f0.1Va current signal voltage is 0.1V.
f0.3Va current signal voltage is 0.3V.
filVa current signal voltage is 1V.

7) Measurement speed indicator

fFo fast

fiMa: middle

fiSo: slow

8) Range indicator

MAUTQD range auto

fHOLDS: range hold

Digit 0-9 indicates current range number.

ST2817B has the function of measuring DC resistance. DC resistance doesfi have
common range with AC parameters, so current display and operatable range can be

switched.

9) Secondary parameter indicator

It indicates secondary parameters of the currently measured component.
ST2817B has the following secondary parameters: & Aangle), &r (radian), R, X, Q, D.

10) Comparator indicator
ACOMPO on: Comparator function is turned on.

ACOMPO off: Comparator function is turned off.

11) Display mode of primary parameter
It indicates current display mode of primary parameter:

fDIRO on: direct mode.

18



ST2817BOperation Manual

fi 0 on: absolute deviation mode.

% 0 on: percentage deviation mode.

12) RMT
RMT means the instrument is at the status of remote communication when only LOCAlkey
can be operated on panel.

13) Second function indicator
SHIFT on: second function
SHIFT off: first function

14) Test status indicator
on: The instrument is performing a measurement.
off: The instrument isna performing measurement.
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Chapter 4 Operation Instructions

4.1 Turning on the Instrument

1) Press POWER key to turn on instrument.
2) The instrument enters test status after self -inspection, as shown in Figure 4-1.

rerne

| TV FREQ: 100kHz
c p L L LI et ai
)

REEw speeD: M

:
GRS

RANGE: auro i

Figure 4 -1 Test status

4.2 Function Operations

4.2.1 Primray parameter setup

ST2817B has the following primary parameters: L s, Lp, Cs, Cp, Rs, Rp, Z.

Press PARAA key, and the primary parameter changes. Or pressPARA A thenD D to

switch parameter. If the primary parameter changes, secondary parameter also changes:

Ls, Lp 008 Q;
Cs, Cp 00 D;
Rs, Rp 00 X;
Z ooér (radian);

4.2.2 Secondary parameter setup

ST2817B has the following common secondary parameters: & Aangle), & f(radian), R, X, Q,
D.

ST2817B also has the function of measuring DC resistance and transformer parametersw.

Secondary parameters differ with parimary parameters:

Prim ary parameters Secondary parameters
Cs, Cp, Rs, Rp, Z & Aangle), & r(radian), R, X, Q, D
Ls, Lp & Aangle), & r(radian), R, X, Q, D, DCR

Press|PARAB key, and the secondary parameter changes. Or pressPARA B, thenD D to

switch parameter.

2C
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4.2.3 Frequency setup

ST2817B has the following test frequencies: 50Hz 60Hz 100Hz 120Hz 1kHz, 10kHz
20kHz, 40kHz 50kHz 100kHz

Press [FREQ key, and the frequency changes among the foregoing frequencies. Or

pres, thenD D to switch parameter.

And the current frequency is displayed in frequency area on LCD.
4.2.4 Signal voltage

ST2817B has the following 3 common signal voltages: 0.1V, 0.3V, 1V

Press|LEVELkey, and the level changes. Or pressLEVEL ,thenD D to switch level.

And the current voltage is displayed in voltage area on LCD.
4.2.5 Measurement speed

ST2817B has 3 measurement speeds available: F (fast), M (middle), S (slow).
Fast: about 20measurements/second.
Middle: about 10measurement/second.

Slow: about 2measurements/second.

Press|SPEEDkey, and the speed changes. Or presSSPEED, thenD D to switch speed. And

the current measurement speed is displayed in speeda area on LCD in the form of F, M or S.
4.2.6 Trigger

When the trigger mode is set manual, the instrument performs one measurement by

pressing key once.
4.2.7 Range setup

ST2817Btotally has 9ranges: 1 0,/80n ,1 0 Q8 0 Q Bkn ,3 k,fil 0 k & O k TOOk. Please

select range accoding to the impedance of the device under test.

Please refer to the following table for range and its ¢ orresponding measurement range.

When the instrument is working at automatic range, it can look for the most suitable range

to take measurement, therefore, ités recommended
avoid incorrect measurement caused by wrong selection of range. But in some special

cases, range should be held, such as measurement of the same type in batch and sorting

test, in order to improve efficiency, speed and
performed at held range.

The way to hold range is to make instrument automatically measure , and hold range after
measuring out correct and stable value, or select range according to the impedance of the
device under test, referring to the next table.
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LCR range:
Range No. Range Measurement range
8 10n
0 10n
7 30n L ;
10n70n
6 100 . .
70n300n
5 3000
" 300mMkn
4 1k
" 1k n3Kn
3 3kt
n 3knl10okn
2 10k
n 10K i8OKHR
1 30k n
" 30k 00K
100kn
0 0 n 100k@

PressRANGE| key, and the range changes between AUTO and HOLD. Pres$UR or
key to manually select range. And the current range No. is displayed in range area on LCD.

4.2.8 Open correction

PressiSHIFT + to enter open correction menu.

ST2817B6s open correction function can eliminate th

stray admittance in parallel with the device under test, such as stray capacitance.

Perform the following steps to perform open correction:
1. PressiSHIFT lkey at t est()ataus J ednd cbrner is on.
2. Press|OPEN key to select correction function, as Figure 4-2 shows on LCD.

AocCy
il
E O

2 ksl

Figure 4 -2 Open spot correction
3. Select to perform spot or sweep correction through z  or key, as shown in
Figure4-3.
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([ [
Ll

Figure 4 -3 Open sweep correction

ASPOTO0O means only open correction for the

open correction for all frequency points.
F Note Press m KW  to enter short correction menu.

4. Press ESC key to cancel correction and exit to test status.

5. PressENTER key to start correction.

4.2.9 Short correction

Press|SHIF'IT + |SHORTto enter short correction menu.

ST2817B6s open correct i offectofaast cable,itestifixiuaet aad straly e

impedance in series with the device under test, such as lead resistance or lead inductance.

Perform the following steps to perform short correction:

1. PressSHIFT|lk ey at tes tc‘)a taus ,| ebad cior ner i
2. Press|SHORT] key to select correction function, as Figure 4-4 shows on LCD.

T
GERENERT
BRERES

=) Ealsiad

Figure 4 -4 Short spot correction

3. Select to perform spot, sweep or DCR correction through z or g key, as shown

curreni

e

in ASPOTO means only shortequemrcegctpiodmtforwht he i

means short correction for all frequency points.
F Note Press n W to enter open correction menu.

4. Press ESC key to cancel correction and exit to test status.

5. Press key to start correction.
4.2.10 Display mode

Press + to change display mode.

The instrument has three display modes:
Direct display (DIR)  --- Actual measured value is displayed;
Absolute deviation display (2 ) 1 Absolute deviation between measured value and

nominal value is displayed;
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Percentage d eviation display (%) I Percentage deviation between measured value

and nominal value is displayed.

Display mode only works for primary parameter, not secondary parameter.

Shift of display mode is related to tolerance mode of primary parameters:

When tolerance mode is absolute value (ABS)— Display mode shifts between DIR and 2
When tolerance mode is percentage (PER)— Display mode shifts between DIR and %.

For example:
1. The current display mode is DIR, andb5.ADI RO i s
(IO e
€ P ’ ”””, pF LEVEL: G4 V
DIR ” ,’ ’,' ’ SPEED: M
P LU T .

Figure 4 -5 Direct display mode

2. Press ke a t corheei$ dn.

3.PressDISP|k eyZ, 0 ior fA%0 is displayed o, LCD, as shown

f—’ ’—I '_’ —f _l FREQ: 10 0kHz

G P ’_’ _f _’ _’ ’ pF LEVEL: OV
4 D _’ '- ’_’ _' ,— SPEED: M

[
_. _’ , I ’ ' ’ RANGE: a0 |

Figure 4 -6 Absolute deviation display mode

F Note: Please refer to limit list setup for tolerance mode.

4.2.11 Comparator

Press|SHIF'IT + |COMI1>t0 turn on or off compa rator.

After comparator is turned off, comparator indic
comparison result doesndt out put through HANDLE
ending signal doesnd6t output, but AeBtllsalid ft signa

After comparator is turned on, ACOMPO is display

Perform the following steps to turn on or off comparator function:

1. Presskey,andb at |l eft corner is on.

2. Pressk ey, ACOMPO is displ ayed isomfunttiGhthas whi ¢ h me
been turned on, as shown in Figure 4-7.

] FREQ: {00kH:

_, pF LEVEL: 8.4 V

Figure 4-7 Comparison function on/off
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4.2.12 Measurement setup

Perform the following steps to enter measurement setup page:

1. Press|SHIFT [k ey at tes@agat la@fdt icorner i s on.

2. Press |SETUPkey to enter measurement setup page, as shown in Figure 4-8.

Figure 4 -8 Measurement setup page

Measurement setup includes the following items

TRIG: trigger mode;
DELAY: measurement delay;
FILT: filtering depth;
SRES: source resistance;
DCHR;: discharging test;
CABLE: cable length;

ALCZ: auto LCZ switch;
ZERO: correction switch

At measurement setup page,press m or L keytoselectitem,press z or ¢
key to modify value, then press ESC to exit form measurement setup or data
modification. When data input is valid, press ENTER key to enter data modification, and
when data i nput ENSEROtdexivas| ESC, key woeks.s

1) TRIG

The instrument starts one measurement only after receiving one trigger signal.

There are four trigger modes: INT (internal, EXT (external), MAN (manual), BUS. The

instrument only receives trigger signal at current trigger mode.

Internal:  When the trigger mode is set to INTernal trigger mode, the instrument
continuously repeats measurements.

External: When the trigger mode is set to EXTernal, the instrument performs a single
measurement every time a low-to-high transition TTL level signal is applied to
the Handler interface on the rear panel.

BUS. When the trigger mode is set to BUS trigger mode, the instrument performs a
single measurement every time the *TRG common command is sent to
ST2817B via GPIB. The BUS trigger mode cannot be set on the front panel.
Send the TRIGger:SOURce BUS command via GPIB or RS232C to set the
trigger mode to t he BUS trigger mode.

Manual:  When the trigger mode is set to MANual trigger mode, the instrument performs
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a single measurement every time when TRIGGER key on the front panel is
pressed.

Perform the following steps to change trigger mode:
a) Select nUJIRI G dr hwo key, as shown in Figure4-9.
b) Press z or g to select Al NTO, AMANO, or AEXTO.

2) DELAY
Programmable delay from the trigger command to the start of the measurement, 0 to
60.000 s in 1 ms steps.

Perform the following steps to set delay time (unit: ms)

a) Select ADELAYm orh o kaylas shown in Figure4-9.

b) Press z or g to add or minus delay time.

b) Press ENTER key to enter data modification, and the data which is going to be
modified twinkles, press z or & keyto change value. Then press ENTER
key to ensure data input,and ESC key to cancel.

c) Press ESC key to exit.

Figure 4 -9 Delay setup

3) FILT

Perform the following steps to set filtering depth:

a) Sel ect #AFI LT ot huw okeyds shown in Figure4-10.

b) Press z or ¢ to add or minus filtering depth.

c) Press ENTER key to enter data modification, and the data which is going to be
modified twinkles, press z or & keyto change value. Then press ENTER
key to ensure data input,and ESC key to cancel.

d) Press ESC key to exit.

'

—
l I
'

—

Figure 4 -10 Filtering depth setup

4) SRES
Perform the following steps to set source resistance:
a) Sel ect ASERSKH drhrwroo key, bs shown in Figure4-11.

b) Press z or ¢ key to select A100nO0 or A30no.
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c) Press ENTER keyor ESC key to exit.

Figure 4 -11 Resistance selecti on

5) DCHR

Perform the following steps to turn on or off discharging test:

a) Select ADCHRe& obrh mo keyhas shownin Figure4-12.

b) Press z or ¢ key to select AONO or AOFFO.
c) Press ENTER keyor ESC key to exit.

Figure 4 -12 Discharging switch

6) ALCZ

Perform the following steps to turn on or off auto LCZ:

a) Sel ect AALCZNM drhwoo keg bs shown in Figure4-13.

b) Press z o ¢ key to select AONO or AOFFO.
c) Press ENTER keyor ESC key to exit.

Figure 4 -13 Automatic LCR switch

10) CABLE

Perform the following steps to set cable length:

a) Select ACABL KO ot hw okeygds shown in Figure4-14.

b) Press z o ¢ key to select Aomo, A1lmd or ACUSTO.
c) Press ENTER keyor ESC key to exit.

Figure 4 -14 Cable length setup

27



ST2817BOperation Manual

11) ZERO

Perform the following steps to turn on or off correction function:

a) Sel ect #ACABL RO ot ha okeygas shown in Figure4-15.

b) Press z or ¢ key to select AONO or #AOFFO.
c) Press ENTER keyor ESC key to exit.

Figure 4 -15 Correction switch
4.2.13 Limit list setup

ST2817B can set 3-bin limit data of primary parameter, and 1 -bin limit data of secondary
parameter.

The comparison result can be indicated through sorting indicators:

OurT: fail;
PL pass bin 1;
P2 pass bin 2;

P3 pass bin 3;
AUX auxiliary bin

The result can be output from HANDLER interface:
/BIN1/BIN2/BIN3: pass bins;

[AUX: auxiliary bin;

/OUT: fail bin;

[PHI: higher primary parameter;
/PLO: lower primary parameter;
/ISREJ secondary parameter fails

The result can also be output from alarm, refer ring to system setup.

Comparator& comparison and sorting:
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Measurement completes

v

Primary parameter comparison

Higher primary parameter (PHI)

v

Lower primary parameter (PLO)

A

BIN 1 comparison first;
If fails, BIN 2 comparison;
If fails, BIN 3 comparison

A 4

A 4

No pass bins FAIL BIN (OUT)

A

v

Primary parameter passes some bin P AUX BIN off
Secondary parameter comparison > Secondary parameter fails > AUX BIN on
Secondary parameter passes

¢ \ 4 \ 4
PASS BIN (BIN n) Secondary parameter passes(SREJ) AUX BIN

Figure 4-16 Comparator & comparison and sorting

Please first set limit list before using comparator function. If data in limit table arend set, it

will be 0.

Perform the following steps to enter limit list setup page:

1. PressSHIFT/key at t esc‘iget ledt Aicorner is
2. Press|LIMIT| key to enter setup page, as shown in 4-17.

Figure 4 -17 Limit list setup page

The following comparator parameters can be set:

AUX
MODE
NOM
BIN1L:

BIN1H:

BIN2L:
BIN2H:

auxiliary bin on/off;

tolerance mode of primary parameter;
nominal value of primary parameter;
low limit of primary parameter 1,

high limit of primary parameter 1,

low limit of primary parameter 2;

high limit of primary parameter 2;
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BIN3L: low limit of primary parameter 3;
BIN3H: high limit of primary parameter 3;
SEC L low limit of secondary parameter;
SECH high limit of secondary parameter;

At limit setup page, press W or K keytoselectitem,press z or ¢ key
to modify value. When data inputis valid, press ENTER key to enter data modification,
and when data i np uBNTERSstoeditt asv BICi Key wopks. e s s

1) AUX

Perform the following steps to turn o n or off auxiliary item.

a) Select FAUX0 item through w  or 1o key at limit setup page, as shown in
Figure4-21.

b) Press z or & keyto select filONOor FOFF

c) Press ENTER or ESC key to exit.

2) MODE
Primary parameter® high and low limits can be set in th e form of absolute tolerance and

percentage tolerance.

Figure 40 18 Primary parameter & tolerance mode

Perform the following steps to modify primary parameter & tolerance mode:

a) Select IMODE item through m or W key at limit setup page, as shown in
Figure4-18.

b) Press z or & keyto select iABS or iPER)

c) Press ENTER or ESC key to exit.

3) NOM

Perform the following steps to set nominal value:

a) Select IMODB item through w or o key at limit setup page, as shown in
Figure4-19. The current nominal value is displayed at the second line with unit
corresponding with current primary parameter & type and multiple at unit column.

b) Press ENTER key to enter data modification status, and the data which is going to
be modified twinkles.

c) Press m or 1w keyto select data that needs modifying.

d Press z or ¢ tomodifyvaluetoO0,1,2,3,4,5,6,7,8,9, and the first value could be

selected to be f+a
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e) If decimal point needs repositioning, press MmN Oor 1 keyto selectthe decimal
point to twinkle, thenpress z or & Kkeyto move it.

f)  If multiple needs modifying, press N Or L keyto selectthe unit and multiple
to twinkle, thenpress z or & keyto modify multiple.

g) Aftersetting, press ENTER key to ensure the modification,or ESC key to cancel
it Or press m s n M p k directly, select rate and confirm data

modification.

h) At the status of non-data modification, press ESC key to exit.

Figure 4-19 Nominal value setup

4) High and low limits of primary parameters setup ( BIN 1L BIN1H BIN2L BIN2H
BIN3L BIN3H)
At limit setup page, select item of BIN1L, BIN1H, BIN2L, BIN2H, BIN3L, BIN3H through
N or L key, to set limits of bins.

At absolute tolerance mode, high and low limits of primary parameters are displayed in the
similar way of nominal value with unit and multiple; at percentage tolerance mode,
corresponding data are displayed in the form of percentage without unit and multiple. For
example, at percentage tolerance mode, low limit of BIN1 is -5.000, then it will be
displayed as -5%, as shown in Figure 4-20 and 4-21.

Figure 4-20 Data display at absolute tolerance mode

Figure 4-21 Data display at percentage tolerance

5) High and low limits of primary parameters setup ( SECL, SEC H
There is no nominal value for secondary parameter, so only absolute limit of non -deviation

type can be set.

At limit setup page, select SEC L or SEC Hthrough mn  or 1 key, then set low limit

and high limit of secondary parameter, as shown in Figure 4-22.
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Figure 4-22 Limit setup of secondary parameter
4.2.15 File operation function

Perform the following steps to enter file operation page:

1. Atteststatus, press[SHIFT]k ey, [SHiF® fmt | eft corner is on.

2. Press key to enter file operation page, and the instrument first displays
currently-used file No., (if no file is loaded, the default setup of file No. 0 displays), as
shown in 4-23.

Figure 4-23 File operation page

File can be saved, loaded or erased.

1) SAVE

This operation saves the current setups to appointed file No. Perform the following steps to
save file:

a) SelectiSAVBat file operation page through w or Lo key, as shown in Figure4-25.
b) Press z or & keytoselectappointed file No. from 0-9. Displayed fivdmeans the
file has existed, and it will be covered at the time of saving, and fiNo means the file doesnd
exist.

c) Press ENTER key to perform the saving operation, and AWAITO displays.

d) Press ESC to exit.

2) LOAD

The operation loads setups of appointed file. Perform the following steps to load file.

a) SelectALOAD)at file operation page through wn or 1 key, as shown in Figure4-24.
b) Pressz or & keytoselectloading file No. Displayed fiydmeans the file has existed,
and it will be loaded, and fiNO means the file doesnd exist.

c) Press ENTER key to perform the loading operation, and it automati cally exits back to
measurement page after loading completes.

d) Press ESC to exit.
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Figure 4-24 Loading file

3) ERASE

Perform the following steps to erase file:

a) Select EERASE at file operation page through
Figure4-25.

b) Pressz or & Kkeytoselecterasing file No. Displayed iiYdo means the file has existed,

and fNO means the file doesnd exist.

c) Press ENTER key to perform the erasing operation, and hint ASURB to ensure the
operation, press ENTER key to erase the file, otherwis e, press ERC key to give up the

operation.
d) Press ESC to exit.

Figure 4-25 Erasing file
4.2.16 System function setup

System setup includes the following items:

BUS BUS mode

ADDR GPIBaddress;

BAUD RS232Ccommunication baud rate;
DELIM ending symbol,

FETCH fetch mode;

TRGEG HANDLERNterface® trigger edge;
HD: HANLDERNterface® signal hold;
ALARM comparator alarm;

SOUND alarm sound;

KBERP: key beep on/off;

KLOCK key lock on/off;

SAVE saving system setups

Perform the following steps to enter system setup page:

1. Atteststatus, press [SHIFT|k ey, |[SHIFTD fat

2. Press|SYSTENMkey to enter system setup page, as shown in 4-26.

il
P

or K key, as shown in

| eft

corner

S

on.
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Figure 4 -26 System setup

1) BUS

There are 3 BUS types:

OFF:  communication interface off;

RS232: RS232C communication interface is turned on, and GPIB communication function
is turned off;

GPIB.: GPIB (IEEE483 communication interface is turned on, and RS232C

communication function is turned off.

Perform the following steps to select BUS type:

a) Atsystem setup page, select BUS through N or 1 key, as shown in Figure
4-30.

b) Press z or § keyto select RS232@ AGPIB or AOFF

c) Press ENTER keyor ESC key to exit.

2) ADDR

Address can be changed from 0 to 31.

Perform the following steps to select:

a) Atsystem setup page, select M\DDROthrough N or w key, asshownin Figure
4-17.

b) Press z or & keytoadd or minus address.

c) Press ENTER key to enter data modification status and modifying data twinkles,
thenpress m or W keyto select the data that is going to be modified, press z
or & keytomodify value. Thenpress ENTER key to ensure the modification, or ESC
key to give up it.

d) Press ESC key to exit.

Figure 4-27 Communication address setup

3) BAUD
ST2817B& RS232C supports 8 common baud rates: 4800bps, 9600bps, 11520bps,
12800bps, 14400bps, 19200bps, 28800bps, and 38400bps.

Perform the following steps to select baud rate:

a) Atsystem setup page, select iBAUDthrough MW Or K key,asshowninFigure
4-28.

b) Press z or & keyto select baud rate.

c) Press ENTER keyor ESC key to exit.
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Figure 4-28 Baud rate setup

4) DELIM

ST2817B supports to send several common ending symbols:

LF: line change symbol (ASCIl ode 100);
CR enter symbol (ASCII code 13);
CR+LF : enter to change line

Perform the following steps to select:

a) At system setup page, select iDELIMOthrough N or

4-29.

w key, as shown in Figure

b) Press z or ¢ keyto select ending symbol that needs setting.

c) Press ENTER keyor ESC key to exit.

Figure 4-29 Ending symbol selection

5) FETCH

The measurement result can be automatically sent or queried when the instrument

communicates with PC through RS232C or GPIB.

Perform the following steps to select:

a) Atsystem setup page, select FETCHthrough N Oor

4-30.
b) Press z or § keyto select fetch mode.
c) Press ENTER keyor ESC key to exit.

Figure 4-30 Fetch mode

6) TRGEG
There are two kinds of trigger edges:
RISE : Measurement starts at trigger pulse & rising edge;

FALL: Measurement starts at trigger pulse® falling edge.

w key, as shown in Figure
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Perform the following steps to set the edge mode:

a) Atsystem setup page, select iTRIGERthrough n or 1 key, as shown in Figure
4-31.

b) Press z or & keyto selecttrigger edge mode.

c) Press ENTER keyor ESC key to exit.

Figure 4-31 Trigger edge

7) HDL

Perform the following steps set signal hold:

a) Atsystem setup page, select iHDLo through N or L key, as shown in Figure
4-32.

b) Press z or & keytoselect HOLD or CLEAR.

c) Press ENTER keyor ESC key to exit.

Figure 4 -32 HANDLER interface & signal hold

8) ALARM

ST2817B provides alarm function for sorting result.
OFF:  alarm off;

NOGO: alarm at fail (no good);

AUX:  alarm at auxiliary bin;

PASS: alarm at any pass bin

Perform the following steps to set alarm:

a) Atsystem setup page, selectFALARMthrough  n or 1w key, as shown in Figure
4-33.

b) Press z or & keyto selectalarm mode.

c) Press ENTER keyor ESC key to exit.

Figure 4-33 Comparator & alarm setup
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9) SOUND

There are 6 sounds available:
LO.SHT: low and short;
LO.LON: low and long;
LO.TWO. two short and low;
HI.SHT : high and short;
HI.LON : high and long;
HIL.TWO :  two short and high

Perform the following steps to set sound:

a) Atsystem setup page, select iISOUNDthrough w or 1O key, as shown in Figure
4-34,

b) Press z or § keyto selectsound.

c) Press ENTER keyor ESC keyto exit.

L™
H
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Figure 4-34 Comparator & alarm sound

10) KBEEP

Perform the following steps to set key beep.

a) Atsystem setup page, select IKBEE®through W or K key, asshownin Figure
4-35.

b) Press z or & keytoturnon or off k eylock.

c) Press ENTER keyor ESC key to exit.
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Figure 4-35 Key beep on /off setup

11) KLOCK

Perform the following steps to set keylock.

a) Atsystem setup page, select iKLOCHK through W or L key, as shown in Figure
4-36.

b) Press z or & keytoturnon or off keylock.

c) Press ENTER keyor ESC key to exit.
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Figure 4-36 Keylock on/off setup

After keylock is set, function keys on panel cand be available. Press|SHIFT, then| SYSTEM
to enter fIKLOCHK operation, press z or & to unlock.

12) SAVE

Perform the following steps to save setups:

a) Select iISAV® through M or 1 key, as shown in Figure 4-37.
b) Press ENTER to save setups.

Figure 4-37 Saving system setup
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Chapter 5 Remote Control

ST2817B has the RS232C serial interface and the parallel GPIB (optbnal) interface. Both
interfaces can be used to remotely control ST2817B, but they can not be used at the same
time. The two interfaces share the same program commands, but they have different
hardware configurations and different communication protocols. This chapter provides the
information about the two interfaces and how to use the interfaces.

5.1 RS232C Interface Introduction

The RS232C interface can be used to remotely control the ST2817B, and it also can be
used to control the DC current bias sources manufactured by our company such as
ST1773/ST1775 DC current bias source. All operations from the front panel can be

performed by a computer via the serial interface.
5.1.1 RS232C connection

RS232C Standard now is widely used as the serial communication standrd. RS232 stands
for Recommend Standard number 232 and C is the latest revision of the standard. The
serial ports on most instruments use a subset of the RS-232C standard. The full RS232C
standard specifies a 25-pin "D" connector of which 22 pins are used . Most of these pins are

not needed for normal serial communications, and the common RS232 signals are listed as

follows.
_ 25 Pin Connector 9 Pin Connector
Function Code ) )
Pin Number Pin Number
Request To Send RTS 4 7
Clear To Send CTS 5 8
Data Set Ready DSR 6 6
Data Carrier Detect DCD 8 1
Data Terminal Ready DTR 20 4
Transmitted Data TXD 3 3
Received Data RXD 2 2
Signal Ground
GND 7 5
Common

ST2817B only uses the smallest subset of the RS232C standard, the signal are listed as
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follows.
Function Code 9 Pin Connector Pin Number
Transmitted Data TXD 3
Received Data RXD 2
Signal Ground GND 5
Common
ST2817B6 s RS232 i nterface may be di fferent
configuration is shown as follows.
12345
6 78 9

5.1.2 Communication with a computer

Diagram of connection to a controller.

(e o]
RXD(2) X2) RXD
E;Zr:tf;i:) TXD(3) >< (3) TXD ST2817B
GND(5) (5) GND
crse ]

There may be some difference between ST2817B& RS232 interface and a standard
RS232C interface. You can make the connection cable by yourself according the diagram or
order one from our company.

Note:  Pin 4 and 6, pin 7 and 8 are shorted respectively at the end of controller.

When the RS232C interface is used to communicate with a controller, RS232 bus mode
should be selected as follows.

1) Press|SYSTEMmenu key, the System Config page will be displayed.
2) Move the cursor to the Bus Mode field.

3) PressRS232to select the bus mode to RS232 bus mode.

Serial Interface Specifications

Baud Rate 4800 bps 9600 bps 11520 bps 12800 bps 14400
bps 19200 bps 28800 bps 38400 bps
Date Bits 8 Bits

4C

wi t h
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Stop Bits 1 Bit

Parity Bit None

End of Sequence NL (ASCII Code 10)
Connector DB9

., Software Protocol

1) The controller sends the command using the ASCIl code with NL as the end

character. ST2817B executes the command after the end character NL is received.

2) The character received by ST2817B will be sent back to the controller again. The
controller will not send the next character until the last return character is
received correctively from ST2817B. If the controller cannot receive the character
sent back by ST2817B, the reasons may be as follows.

A. The serial interface is not connected correctly.

B. Check if the RS232 function is turned on and TALK ONLY function is
turned off.

C. When ST2817B is executing a bus command, ST2817B will not accept
any character through the serial interface at the same time and the
character sent by controller will be ignored. In order to make sure the
whole command is sent and received correctly, the character without a

return character should be sent again by the controller.

3) ST2817B sends information under following two conditions. The first is when a
character is received normally; ST2817B will send the character back as response.
The secondis when a query command is received; ST2817B will send the query
response information.

4) Once a query command is received, ST2817B will send the query response
information immediately even if the whole command has not been executed. So if
the command includes two queries, the controller should read the query

responses twice. One query is recommended to be included in a single command.
5) A query response is sent out in ASCII codes with NL as the terminal character.

6) Several query responses will be sent continuoudy with 1ms interval. The
controller should be ready to receive the responses; otherwise the response
information will be lost.

7) The controller should receive the query response terminal character NL.
Otherwise you will confuse a terminal character NL with a returned character. At
the same time the controller should receive the last returned character before

receiving a query response.
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8) For some commands that will take a long time to execute, for example Correction

command, the controller should keep waiting to avoid the next command being

lost when ST2817B is executing the former command.

Sample Program for Serial Interface

The following is a C language sample program under DOS environment. The main function

may be expanded by users, and the other sub functions teach you how to input or output

a character string via the RS232 interface.
#define PORT 0

#include "dos.h"

#include "stdio.h"

#include "stdlib.h"

#include "ctype.h"

#include "conio.h"

void port_init( int port,unsigned char code );

int check_stat( int port); /* read serial port state(16bit) */

void send_port( int port,char ¢ ); /* send a character to serial port */
char read_port( int port ); [* recive a character form serial port */
void string_wr( char *ps ); [* write a string to serial port */
void string_rd( char *ps); /* read a string from serial port */
char input[256]; [* quary recieve bufer */

main()

{

port_init( PORT,0xe3 );/* initilize serial port:baud = 9600,no verify,1 bit stop,8 bit data

*/
string_wr( "trig:sour bus;*trg" );
string_rd( input );
printf( " \n%s",input );
string_wr( "freq 10khz");
string_wr( "func:imp:apar cs;bpar d");
string_wr( "voltage:level 0.3v");

* write string to serial port */
void string_wr( char *ps)
{

unsigned char c;

int m,n;

while( check_stat(PORT) & 256 ) read_port( PORT );/* read data until null */

for( m = 1000;m;m -- ) /*communication handshake:wait until ready*/
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{ send_port( PORT,0xaa );
for(n=100;n;n --)
{
delay(2); /*wa itabout2ms */
if( kbhit() && (getch() ==27)) /*if escape key keypress */
{ printf( " \nE20:Serial Port Write Canceled!" );
exit(1);
}
if( check_stat(PORT) & 256 )
{c =read_port( PORT);
break;
}
}
if( n) break;/* ST2817B/C not ready for receive*/
}
if( ¢ != Oxcc )/*check receive*/
{ printf( " \nE10:Serial Port HandShake Failure!" );
exit(1);
}

/*handshake success,begin send string */

for( ;*ps; )

{
send_port( PORT,*ps++ );
delay(2);

}

send_port( PORT\n'");

delay(2);

}

/* read string from serial port */
void string_rd( char *ps)

{
unsigned char c,i;
for(i=0;i < 255;i+ +) /* max read 256 characters */
{

while( ! (check_stat(PORT) & 256) ) /* wait serial recieve ready */
if( kbhit() && (getch() == 27) ) I* if escape key keypress */
{ printf( " \nE21:Serial Port Read Canceled!" );
exit(1);
}

¢ =read_port( PORT);
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if( ¢ == Oxcc ) continue;/*skip the more handshake characters*/
if(tc=="1\n") break;

*ps =c;

ps++;

/* send a character to serial port */
void send_port( int port,char c)

{
union REGS r;
r.x.dx = port; * serial port */
rh.ah =1; /* int14 functionl:send character */
rh.al =c; * character to be sent */

int86( 0x14,&n,&r );
if(rh.ah & 128) /* check ah.7,if set by int86( 0x14,&r,&r ),m ean trans error */
{ printf(" \nEOO:Serial port send error!");

exit(1);

}

/* read a character from serial port */
char read_port( int port)
{union REGS ;

r.x.dx = port; [* serial port */
rh.ah =2; /*int14 function2:r  ead character */
int86( 0x14,&n,&r );
if(rh.ah & 128) /* if ah.7 be set,mean trans error */
{ printf(" \nEOL1:Serial port read error!");
exit(1);
}
return r.h.al;
}

/* check the status of serial port */
int check_stat( int port)
{union REGS ;

r.x.dx = port; I* serial port */

rh.ah = 3; /* int14 function3:read status */

int86( 0x14,&n&r );

return r.x.ax; /* ax.7 show serial operation, ax.8 show serial recive ready */
}

[* initialize the serial po rt */
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void port_init( int port,unsigned char code )
{union REGS ;

r.x.dx = port; [* serial port */

rh.ah =0; /* intl4 functionO:initial serial port */
r.h.al = code; [* initialization code */

int86( 0x14,&n,&r );

5.2 GPIB Interface Introduction

5.2.1 GPIB connection

When configuring a GPIB system, the following restrictions must be adhered to.

The total length of cable in one bus system must be less than or equal to two meters
times the number of devices connected on the bus (the GPIB controller counts as one

device) and the total length of cable must not exceed 20 meters.
A maximum of 15 devices can be connected on one bus system.

There are no restrictions on how the cables are connected together. However, it is
recommended that no more than four piggyback connectors be stacked together on
any one device. The resulting structure could exert enough force on the connector

mounting to damage it.

O (=R ©

Figure 5-1 GPIB connection
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I

—

Device A

=

Device B

|

Device C

Figure 5-2 Typical GPIB System Interconnection -1

|
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Cevice A Device O

Device B Device C

Figure 5-3 Typical GPIB System Interconnection -2
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5.2.2 GPIB interface functions

ST2817B's GPIB functions are listed in the following table .

Code Function
SH1 Complete Source Handshake capability
AH1 Complete Acceptor Handshake capability
T3 Basic Talker; TalkOnly; unaddressed if MLA; no serial poll
L3 Basic Listener; unaddressed if MTA; no Listen Only
RL1 Remote/Local capability
DC1 Device Clear capability
DT1 Device Trigger capability
Co No Controller capability
El Drivers are open-collector

5.2.3 GPIB addressing

ST2817Bs GPIB address is stored in nonrvolatile memory and can be set to any address

from 0 to 30 by front panel key entry in the System Config page. When ST2817Bis shipped

from the factory,t he default GPI B address is 8216For mor e
GPI B Addresso

5.2.4 GPIB bus function

ST2817B will respond to the followi ng bus commands.
. ABORT /O (IFC)
ABORT I/O (IFC control line TRUE) halts all bus activity and deselectsST2817B.
DEVICE CLEAR (SDC or DCL)
This command can be used with an address to clear a particular device (SDC : selected
device clear) or used without an address (DCL : clears all devices). The Input buffer is
cleared, out put data buffer is cleared and bit
when ST2817A receives this command.
LOCAL (GTL)
LOCAL returns control of a listening device to front panel control.
. REMOTHRMT)
REMOTE setsST2817B to the remote mode. When this command is sent, front panel with
the exception of LOCALsoftkey will be disabled.
TRIGGER (GET)
It enables ST2817B to the TRIGGER bus command. This command may be sent to a

B

B

selected device or to all devices addressed as listeners on the GPIB bus.ST2817B must
first be addressed as a listener, second the trigger mode is set to the BUS trigger mode
before the trigger message is sent. This command is equal to the SCPlI command
TRIG+FETCH or the common command *TRG.
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5.2.5 Data format

ST2817B outputs the measurement results using the ASCII via the GPIB bus. The Format 1
is used by MeasDisplay page, BinNo. Disp page and Bin Count page, while Format 2 is
used by List Sweep page. The two form ats are described respectively as follows.

COMP: OFF

COMP: ON

M or ShN

o~ o
SN MNMHNESH g SIN. HMMNMESHIN {5} S
e p—

e
T A 2 I
<DATA A= <DATA O =STATUS: <BIN No.>

Figure 5-4 Data format 1
The <DATA A>, <DATA B>, and <BIN> formats are as follows.
<DATA A> and <DATA B> format:
The data output formats for <DATA A> (primary parameter's measurement data), and
<DATA B> (secondary parameter's measurement data) uses the 12 ASCII character fixed
length format as follows.
SN.NNNNNESNN
(S: +/ -, N: 0to 9, E: Exponent Sign)
<BIN> Format:

B

The <BIN No.> data shows the bin sorting results as follows.

Data Sorting Results
1 BIN 1
2 BIN 2
3 BIN 3
4 AUX_BIN
5 OUT_OF_BINS

The <BIN No.> data is output with the measurement data only when the comparator
function is set to ON.
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Chapter 6 Handler Interface

6.1 General Information

The handler interface outputs signals to indicate measurement completed, bin sorting

judgments of the comparator function, and Go/No -Go judgments of the list sweep

comparator function. The handler interface also has an input for an external trigger signal.

Using these signals, ST2817B can easily be combined with a component handler and a

system controller to fully automate component testing, sorting, and quality control data

processing to increase production efficiency. Table 91 lists the handler interface

specifications.

Specifications

Decision output for

comparator function

Bin number, out of bins, and rejection status

list sweep

Decision output for

IN/OUT at each sweep point and pass/fail for

(Opto-isolated)

Output signal ) the result of sequential comparisons
) comparator function
(Negative true,
IDX Analog measurement complete
open collector,
) Full measurement complete.
opto-isolated) ' o _ _ _
Display time is not included on the BinNo Disp
EOM page.
Display time is included on the List Sweep
page.
Input Signal )
TRIG External Trigger, Pul g

Table 6-1 Specifications of

6.2 Signal®& Definition

handler interface

Pin No. Signal Name | Description
1 /BIN1 Bin sorting judgments.
2 /BIN2 All bin sorting signal outputs are opto-isolated open
3 /BIN3 collector.
4 NC No Connection
5 NC No Connection
6 NC No Connection
7 NC No Connection
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8 NC No Connection

9 NC No Connection

10 /OUT Bin sorting judgments.

11 /AUX All bin sorting signal outputs are opto-isolated open
collector.

12 /TRIG External Trigger:

13 /TRIG ST2817A is triggered on the rising edge of a pulse applied to
this pin when the trigger mode is set to EXT mode.

14 EXV2 External DC voltage 2:

15 EXV2 DC voltage supply pins for DC isolated control signals
(/TRIG, /IDX, /EOM). Setting of internal jumpers must be
changed when using an internal voltage supply.

16 VCC Internal voltage supply (maximum 100 mA)

17 Setting of internal jumpers must be changed when using an

18 internal voltage supply.

19 /PHI Primary Parameter High Reject:

The measurement value is greater than the high limit value
of BIN1T BIN3.

20 /PLO Primary Parameter Low Reject:

The measurement value is less than the low limit value of
BIN1-BIN3.

21 /ISREJ Secondary Parameter Reject:

The measurement value is not within the range of the
secondary parameter limit.

22 NC No Connection

23 NC No Connection

24 NC No Connection

25 NC No Connection

26 NC No Connection

27 EXTV1 External DC voltage 1:

28 EXTV1 DC voltage supply pins for DC isolated open collector
outputs, /BIN1-/BIN3, /AUX, /OUT, /PHI, /PLO, / SREJ. The
setting of internal jumpers must be changed when using the
internal voltage supply.

29 NC No Connection

30 /IDX /IDX signal is asserted when an analog measurement is
completed and ST2817A is ready for the next DUT to be
connected to the UNKNOWNterminals. The measurement
data, however, is not valid until /EOM is asserted.

31 /EOM End of Measurement:

This signal is asserted when the measurement data and
comparison results are valid.

32 COM2 Common for EXTV2
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33 COoM2
34 Ccom1 Common for EXTV1
35 COoM1
36 COoM1

Table 6 -2 Pin assignments for comparator function

A
. PHI OUT
Primary
Parameter BIN 1
BIN 2
SREJ AUX SREJ AUX
BIN 3
PLO OUT
Secondary Parameter
Figure 6 -1 /PHI, /PLO,/ SREJsi g n aareé xample
o O
gy ygiee 330099
O

am
aMm
aMm
ane
ane
/1 EOM

DX

SRR NN

Figure 6-2 Pin assignment for handler interface connector
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