PCI12366

User’s Manual

(9 Beijing ART Technology Development Co., Ltd.



PCI2366 Data Acquisition V6.1.12

Contents

CONLENES ...ttt ettt e a e s et ea e s e e et e st et e et en et e et neen e e ne e 1
CRAPLEE L OVEIVIBW ...ttt ettt et ettt et e et eae et e eteeae e st et eeseeseeseeaseeseeseenseseeseereenseeseeseensesesssensenseaseereensensens 2
Chapter 2 Components Layout Diagram and a Brief DeSCHIPLION .........cc.ooviiiiiieieieeeeeeeeee et 5
2.1 The Main Component Layout DIagramm ...........ccoecuiriiriiriiieie ettt ettt et ettt st seeesatessaesntessaesneesnne e 5

2.2 The Function Description for the Main COMPONENL .........c.cccuiriiiiiriieieeie ettt ettt st st seaesaeesaae e 5
2.2.1 Signal Input and OULPUL CONMECTOTS .....eeuvierietieiietieieeteeteeteeteeteeteesteeteeseeseeseeseenseenseenseenseenseenseenses 5

2.2.2 POEIILIOIMIETET «...e.veeuteeeeeeite et et et et et et e bt et e et e et e eateeaseeaseenseenseeaseenseenseenbeenseenseenseenseenseenseenbeenseenseenseensean 5

223 JUIMIPET .ottt ettt ettt et et e bt e s ab e e sab e e e bt e e bt e e eat e e sabeeea bt e e bt e e eab e e sab e e e bt e e bt e e eabeeeabeeebeeenaeee 6

Chapter 3 SIgNal CONMNEBCIOIS ... ..c..i ettt ettt ettt et ettt e e teeae et et e eteereeneeeseeteereenseeseeseereenseesseseenseeseereensennens 9
3.1 The Definition of Signal Input and Output CONMNECLOTS .......ccueruieiirriiriieieete et ete et ete et eteeteseeereseeseeeeesnne e 9

3.2 Digital INPUL COMMECLOT .....veeuvieiieiieiiettettettett et et et et e bt ebee bt e beesbee st e seesseenseenbeenseenseeseeseeseenseenseenseenseennes 10

3.3 Digital OULPUL CONMMECTOT .....cuuieutietietietieteettete et et et et e bt e st e bt ebeesseeseesseenbeenseenseenseenseenseesseenseenseenseenseenseennes 10
Chapter 4 Connection Ways for EaCh SIgNal.............ooovioiiioiieeeeeeeee ettt 11
4.1 Analog Input Single-ended CONNECLION .......cccueeiiiiirieiieeie ettt ettt saee st e st e saeesaeesseesaeenes 11

4.2 Analog Input Differential-ended MOAE ..........ceociiiiiiiiiiiiie ettt sttt st st s 11

4.3 ANAlOZ OULPUL CONMECTIONS ....eeieeieieeiieeiie et eteeteeteeetesteseteettesatesatesatesatesstesaeesaeesseesseesseesseesseesseesseesseesseesseenseennes 12

4.4 Current OULPUL CONMECTIONS ....euveruieriieriierieeteetesteeetestestesstesueesatesatesatesseesaeesstesseesseesseesseesseesseesseesseesseesseenseenses 12

4.5 Digital INPUL CONMECLIONS ....euveruieeiieiieeeie et eteeteeteeiteetestesttesttesaeesaeesatesseesseesseesseesstesseesstesseesseesseesseesseesseenseennes 12

4.6 Digital OULPUL COMMECTIONS. ... eerurereieriieeiieeiieeteetestesttestesetesttesatesttesatesatesstesseesseesseesseesseesstesseesseesseesseesseesseenseennes 13

4.7 CNT Timer/Counter CONMECTIONS .......eeveriirieeieeie et eteeteeteeitesitestesatesatesaeesatesseesseesseesstesseesseesseesseesseesseesseenses 13
Chapter 5 SUDTIACTIVE COUNLET ..........eieeeeeeeeeeeeeeeeee ettt ettt ettt ettt e e te ettt e aeeteeae et e eseeseeaseseeseeseenseseeaseneenns 14
5.1 The WOTKING IMOAE ....cuvieiiieiieiteie ettt ettt ettt et ettt et et e st e enb e eabeenseenbeenbeenseenseenseenseenseenseenseensean 14

5.2 Measure the Frequency of an Unknown Signal SOUICE ..........cc.eeruieriieriieiiieiiieiieieeiteieeteeiee ettt 22
Chapter6 Notes, Calibration and Warranty POICY ...........c.oovoiioiouiiecceee ettt 24
0.1 INOLES ..ttt ettt ettt e bt e s et e ettt e bt e e bt e e sa bt e sa bt e e bt e e bt e e e ab e e sab e e e bt e e bt e e eab e e sab e e e bt e e nateeeabeesbaeenne 24

6.2 Analog Signal INPUL CaliDIatiON. ....ccueeruiiriieiieiieieeieete ettt ettt ettt ettt ettt et e et e eabeenbeenseenbeenbeenseenseensean 24

6.3 Analog Signal Output CaliDIatiON ........c.eecuieiiieriieiiieiieit ettt ettt ettt ettt et e et e esbe e bt ebeenseenbeenseenseenseen 24

0.4 DA USC.. ettt ettt ettt b bttt b e bt h et s bt h et a e bt bRt bt bt e st e bt bt e bt e st bbbt ent bt b e be e st ens 25

0.5 WaATTANLY POLICY ..cutiiiiiiiieie ettt ettt et ettt et et eab e eab e eab e e st easeenseenbeenbeenseenseenseenseenseensean 25
Products Rapid Installation and SeIf-ChECK ..........cocuiiriiiiiiiieieieeeee ettt 26
RAPIA INSTAIIATION ...ttt ettt ettt et et e bt et e bt e bt e bt enbeenbee st en st enbeenseenseesseesneesneesaeennns 26
SEITECHECK ...ttt ettt ettt ettt e bt et e e st e e a bt ea bt eab e e n bt eab e e bt ea bt en bt e bt et e enbe e bt e beenteenbeenneen 26
Delete WIong INSTAIIATION ......cc.eeruieiiieiieiietieiteie ettt ettt et et et et et e e bt e bt esbeebe e bt e st enbe e seeseenseenseesneenneennes 26



PCI2366 Data Acquisition V6.1.12

Chapter 1 Overview

In the fields of Real-time Signal Processing, Digital Image Processing and others, high-speed and high-precision data
acquisition modules are demanded. ART PCI2366 data acquisition module, which brings in advantages of similar

products that produced in china and other countries, is convenient for use, high cost and stable performance.

ART PCI2366 is a data acquisition module based on PCI bus. It can be directly inserted into IBM-PC/AT or a computer
which is compatible with PCI2366 to constitute the laboratory, product quality testing center and systems for different
areas of data acquisition, waveform analysis and processing. It may also constitute the monitoring system for industrial

production process.

Software

Analysis Software

ART PCI2366 module is well-suited for precision data acquisition analysis applications, which you can specifically
address with the ART Data Acquisition Measurement Suite. The suite has two components —digital and graphics mode
analysis (functions) for voltage (any signal can be transformed into the voltage signal), frequency response and other

analysis.

Unpacking Checklist

Check the shipping carton for any damage. If the shipping carton and contents are damaged, notify the local dealer or
sales for a replacement. Retain the shipping carton and packing material for inspection by the dealer.
Check for the following items in the package. If there are any missing items, contact your local dealer or sales.
» PCI2366 Data Acquisition Board
» ART Disk
a) user’s manual (pdf)
b) drive
c) catalog
»  Warranty Card

FEATURES
Analog Input
»  Converter Type: ADS774JP
»  Input Range: £10V, £5V, 0~10V
»  12-bit resolution
»  Sampling Rate: 100KS/s (it does not provide accurate hardware frequency division function)
»  Analog Input Mode: 16SE/8DI
»  AD Hardware Gain: 1 ~ 1000 times
»  The relationship of amplifier gain (G) and the resistance (Ng): G=1-+50KQ/Ng
Gain (G) Ng (2) The closest resistance (1% accuracy)Ng (£2)
NC NC
2 50.00K 49.9K

BUY ONLINE at art-control.com/englishs or CALL +86-(0)10-62991792-609(CN) 2
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5 12.50K 12.4K
10 5.556K 5.62K
20 2.632K 2.61K
50 1.02K 1.02K
100 505.1 511
200 251.3 249
500 100.2 100

1000 50.05 49.9
2000 25.01 24.9
5000 10.00 9.88
10000 5.001 4.94

AD Conversion Time: 8us

Analog Input Impedance: >100MQ
Amplifier Set-up Time: 10us

Non-linear Error: £1LSB(Maximum)
System Measurement Accuracy: 0.01%
Amplifier Gain Error: 0.024%

Operating Temperature Range: 0°C~50°C

YVV VYV YVYY VYV

Storage Temperature Range: -20°C~70°C

Analog Output

»  Converter Type: DAC7625

»  Output Range: £10V, £5V, 0~10V, 0~5V, 0~10mA, 4~20mA

»  12-bit resolution

»  Set-up Time: 10us

»  Channel No.: 4 channels  (4-ch voltage output/2-ch current voltage and 2-ch voltage output)
»  Non-linear error: +2L.SB(Maximum)

»  Output Impedance: 0.2Q

»  Operating Temperature Range: 0°C~50°C

»  Storage Temperature Range: -20°C~70°C

Digital Input

»  Channel No.: 16-channel

Electric Standard: TTL compatible
Maximum Sink Current: <0.5mA
High Voltage: =2V

Low Voltage: =0.8V

YV V V V

DO digital output

»  Channel No.: 16-channel

»  Electrical Standard: TTL compatible
» High Voltage: =3.98V

» Low Voltage: =0.26V

Timer Function
»  Counter Channel No.: three independent counter
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Counter Mode: subtract count

Counter Resolution: 16-bit

Count Mode: six count modes (software-configurable)

Operation Type (OperateType): four operation types (software-configurable)
Count Type (CountType): binary and BCD code

Input Electrical Standard (CLKn, GATEn): low level = 0.8V, High Voltage: =2.2V
Output Electrical Standard (OUTn): low level = 0.4V, High Voltage: =3.0V

VV V VY VYV

Other Features
» Board Clock Oscillation: 2MHz
» Board Dimensions: 168mm (L) * 103.5mm (W)
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Chapter 2 Components Layout Diagram and a Brief Description

2.1 The Main Component Layout Diagram

11|1 DC-NC
NF13 B XF17
.
1-:|< Mh XF9 XF12
- l I I I
XF15 XF14 :«Iﬁ
o Ir
,, E2s] e .
WF2 .
= i 1% ADST74IP .
. ‘{1-4 x5: |**
. ’ B . e
- L L B ]
L ] : » &
: . 19 ::
™ [ 3
b
oo | xsi
. es
. : .o
ot ‘ .o
e PCI9052 PCI2366 =xs2 |33
. : e
HE s
20 19 |»»

20

n

2.2 The Function Description for the Main Component

2.2.1 Signal Input and Output Connectors

XS1: Analog signal input connector
XS2: Digital input port
XS3: Digital output port

2.2.2 Potentiometer

RP1: A/D circuit full-scale adjustment potentiometer

RP2: A/D bipolar zero-point adjustment potentiometer

RP3: A/D unipolar zero-point adjustment potentiometer

RP4: DAO output voltage zero-point adjustment potentiometer
RPS5: DAO output voltage full-scale adjustment potentiometer
RP6: DA1 output voltage zero-point adjustment potentiometer
RP7: DA1 output voltage full-scale adjustment potentiometer
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RP8: DA2 output voltage zero-point adjustment potentiometer
RP9: DA2 output voltage full-scale adjustment potentiometer
RP10: DA3 output voltage zero-point adjustment potentiometer
RP11: DA3 output voltage full-scale adjustment potentiometer

2.2.3 Jumper

XF1, XF3: analog voltage input range selection

Input Range (Voltage) XF1 XF3

-5V~+5V

oo m]j
oo m]

-10V~+10V

B
ov~10vV |i @

XF2, XF4: analog signal single-ended and differential selection

Connection Mode XF2 XF4

Hir
Single-ended Izl @

[ ]
Differential Izl @
o ([

XF5 ~ XF12: DAO ~ DA3 output voltage, polarity selection
DAO output selection

Output Range Selection XF5 XF6
L L
-10V~+10V (@]
@
L
-5V~+5V )
o] °
[m| n
ov~10V @ @
[

BUY ONLINE at art-control.com/englishs or CALL +86-(0)10-62991792-609(CN) 6
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0V~5V

DAT output range selection

Output Range Selection XF8 XF7
L L
-10V~+10V (@]
@
L
-5V~+5V (@]
a °
[m| n
ov~10V @ @
[ ]
0
0V~5V @]
[ [ ]

DAZ2 output range selection

Output Range Selection XF9 XF10
] ]
-10V~+10V (@]
@ |
]
-5V~+5V (@]
a °
[m| n
ovV~10V @]
[
m]
0V~5V @]
[ [ ]
DA3 output range selection
Output Range Selection XF12 XF11
L L
-10V~+10V )
@
L]
-5V~+5V °
a °
[m| n
0V~10V @ m
[ ]

BUY ONLINE at art-control.com/englishs or CALL +86-(0)10-62991792-609(CN)
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0V~5V

XF5 ~ XF8, XF13 ~ XF18: Iout0, loutl current output range selection

IoutO output setting

Output Current XF5 XF6 XF13 XF14 XF15
] ] n n
0~10mA n N (@]
° ° a °
] ] n n
4mA~20mA @] @] (@]
° ° a °
Toutl output setting
Output Current XF7 XF8 XF16 XF17 XF18
0 0 n n
0~10mA o] o (@]
° ° @] °
] 0 n n
4mA~20mA o n O @
° ° a °




Chapter 3 Signal Connectors

3.1 The Definition of Signal Input and Output Connectors

37-pin D-type definition

9 CHO
Cl1 3 g o l'ﬂ po
Cli3 36 4 o —
. 5 o0 17 Cli4
CH? 34 0L o
ci9 33 012 s
CHII n o A
CH13 31 o 13 CHI2
- o 12 Cill4
CHILS a0 0 o _
AGND 20 0 1’:‘:}':‘1";&
YVOLUTI 28 oL
— 0 _ 9 VOUT2
VOLT3 27 o o
[OUTI 2% o 0= OUT0
INTM 25 O z VEE
: 0 & EGATEI
ECLKO 24 O pa—
= 0,5 EGATED
ECLKI 23 4 © —
EGATEZ 2 o° : ——
3 - G &
EOUT2 21 o 2 EOUTI
GND 20 ., ©
0 1 Ve
Pin definition about CN1:
Pin name Pin feature Pin function definition
CHO~CHI15 Input Analog input, reference ground is AGND.
VOUTO0~VOUTS3 | Output Analog output, reference ground is AGND.
IOUTO~IOUT1 Output Current output.
AGND GND Analog ground. This AGND pin should be connected to the
system’s AGND plane.
DGND GND Digital ground. This DGND pin should be connected to the
system’s DGND plane.
ECLKO~ECLK3 | Input Clock input.
GATEO~GATE3 | Input Counter gate.
EOUTO~EOUT3 | Output Counter out.
VCC +5V output.
VEE Output External power input.
INTIN Input External interrupt signal input.
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3.2 Digital Input Connector

20-pin XS2 definition

DI0 | oo 2 DIl

DI2 3 o O 4 DI3

D14 5 o O 6 DIS

DI6 7 0 0 8 D17

DIS o o0 0 )

DI

S ofa i

0 O

D114 15 0 0 16 DIls

GND 7] 5 o—18 _GND

GND 191 of20 GND
XS2 definition
Signal Name Type Function definition
DIO-DI15 Input Digital signal input pins, reference ground is DGND.
DGND GND Digital signal ground

3.3 Digital Output Connector

20-pin XS3 definition

DO0 I oo 2 DOl

D02 3 0 0 4 DO3

D04 5 o O 6 0s

DOG 7 0 0 8§ DO7

D08 9 0 0 10 DQO9

DO10

S ofau

0 O

DOI4 151, o li6 DOIS

GND 1715 o8 GND

GND 19 o o— 20 GND
XS3 definition
Signal Name Type Function definition
DO0-DO15 Output Digital signal input pins, reference ground is DGND.
DGND GND Digital signal ground

T
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Chapter 4 Connection Ways for Each Signal

4.1 Analog Input Single-ended Connection

Single-ended mode can achieve a signal input by one channel, and several signals use the common reference ground.

This mode is widely applied in occasions of the small interference and relatively many channels.

CHO analog signal
% am
CH2
[ ]
: .
CHIS evice
device
device
devige
]

Figure 4.1 single-ended input connection

4.2 Analog Input Differential-ended Mode

Double-ended input mode, which was also called differential input mode, uses positive and negative channels to input a

signal. This mode is mostly used when biggish interference happens and the channel numbers are few.

Single-ended/double-ended mode can be set by the software, please refer to PCI2366 software manual.

According to the diagram below, PCI2366 board can be connected as analog voltage double-ended input mode, which

can effectively suppress common-mode interference signal to improve the accuracy of acquisition. Positive side of the

8-channel analog input signal is connected to AI0O~AI7, the negative side of the analog input signal is connected to
AI8~AILS, equipments in industrial sites share the AGND with PCI2366 board.

—]

CHO analog signal

CH8

+
@device

CHI1

CH9

+
@device

CH7

CH15

+
device

\

AGND EI

]

dozens of KQ to hundreds of KQ

Figure 4.2 double-ended input connection

I
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4.3 Analog Output Connections

vouTo analog signal
1 g S1g] -
VOUTI _
L]
N evice
VOUT3
dgvice
device
AGND
.

4.4 Current Output Connections

[OUTO  Current reverse signal

et P
IOUT1 Current reverse signal i
> Dgvice (RL)

Signal

Device (RL)
Connector

VEE

A

+

External Power (Vpwr)
AGND I

External power supply (Vpwr) shall meet the following requirements: Ry * Imax + 7V<Vpwr<36V
Note: 1. Re is device load: 0 < R| £ 1kQ.

2. Imax is 20mA (4 ~20mA) or 10mA (0 ~ 10mA).

3. External power and analog ground are common ground.

4.5 Digital Input Connections

DIO switch signal
ul DIl A
DI2 i
.
.
DI15
) 4 switch device
switch deyice

DGND

—
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4.6 Digital Output Connections

DOo  switch signal
/

DOI
DO2 _ ‘

o >
® DOIS

-

switch deyice

DGND

4.7 CNT Timer/Counter Connections

Timer/Counter 8254

EGATEQ

3

GATEO <

ECLKO

Counter 0 CLKO @

OUTO0

EOUTO

T

EGATEO

ECLKO

EOUTO f

DGND

13
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Chapter 5 Subtractive Counter

5.1 The Working Mode

MODE 0 Interrupt on terminal count

Mode 0 is typically used for event counting. After the Control Word is written, OUT is initially low, and will remain
low until the Counter reaches zero. OUT then goes high and remains high until a new count or a new Mode 0 Control
Word is written into the Counter.

GATE=1 enables counting; GATE=0 disables counting. GATE has no effect on OUT.

After the Control Word and initial count are written to a Counter, the initial count will be loaded on the next CLK pulse.
This CLK pulse does not decrement the count, so for an initial count of N, OUT does not go high until N+1 CLK
pulses after the initial count is written.

If a new count is written to the Counter, it will be loaded on the next CLK pulse and counting will continue from the
new count. If a two-byte count is written, the following happens:
1) Writing the first byte disables counting. OUT is set low immediately (no clock pulse required)
2) Writing the second byte allows the new count to be loaded on the next CLK pulse

This allows the counting sequence to be synchronized by software. Again , OUT does not go high until N+1 CLK
pulses after the new count of N is written.

If an initial count is written while GATE=0, it will still be loaded on the next CLK pulse. When GATE goes high, OUT
will go high N CLK pulse later, no CLK pulse is needed to load the Counter as this has already been done.
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CwW=10 LSB=4

1] i 0 ] nFF|-FF
M
|“|“|”| l-‘|!l|2|1|n|FFFE|

CWw =10 L5B=3

1 o oo |0 |0 b | FF
|H|"|Nau|3|2|2|2|1|ﬂ|FF
CW=10 LSB=3 LSB=2

WH ‘ ‘ i i ‘ f

GATE

ululn|n|o|a|rr
|“|”|"|"|: 2 112110 |e¢FF

Figure 5.1 Mode 0

MODE 1 Hardware retriggerable one-shot

OUT will be initially high. OUT will go low on the CLK pulse following a trigger to begin the one-shot pulse, and will
remain low until the Counter reaches zero.
OUT will then go high and remain high until the CLK pulse after the next trigger.

After writing the Control Word and initial count, the Counter is armed. A trigger results in loading the Counter and
setting OUT low on the next CLK pulse, thus starting the one-shot pulse. An initial count of N will result in a one-shot
pulse N CLK cycles in duration. The one-shout is retriggerable, hence OUT will remain low for N CLK pulses after
any trigger. The one-shot pulse can be repeated without rewriting the same count into the counter. GATE has no effect
on OUT.

If a new count is written to the Counter during a one-shot pulse, the current one-shot is not affected unless the counter
is retriggered. In that case, the Counter is loaded with the new count and the one-shot pulse continues until the new
count expires.

I
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NOTE
The following conventions apply to all mode timing diagrams
1. Counters are programmed for binary (not BCD) counting and for reading/writing least significant byte (LSB) only.

2. The counter is always selected ( CS  always low) %%/ e 5%,

3. CW stands for ““Control Word”’; CW=10 means a control word of 10 HEX is written to the counter.

4. LSB stands for ““Least Significant Byte™ of count.

5. Numbers below diagrams are count values. The lower number is the least significant byte. The upper number is the most significant byte.
Since the counter is programmed to read/writer LSB only, the most significant byte cannot be read.

N stands for an undefined count.

Vertical lines show transitions between count values.

CW=12 LSB=3

GATE i \

or 7] L

o 1] FF /] i
1 1]

o | o
|"|"|"|”|”|a|?| FF| 3|2

CW=12 LSB=1

ouT : ]l !_
|

CW=12 LSB=2 LSBm4

S ) — Y I
or 7] Y s W
AOEOOHEREEEA

Figure5.2 Mode 1

I
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MODE 2 Rate Generator

This Mode functions like a divide-by-N counter. It is typically used to generate a Real Time Clock interrupt. OUT will
initially be high. When the initial count has decremented to 1, OUT goes low for on CLK pulse. OUT then goes high
again, the Counter reloads the initial count and the process is repeated. Mode 2 is periodic; the same sequence is

repeated indefinitely. For an initial count of N, the sequence repeats every N CLK cycles.

GATE=1 enables counting; GATE=0 disables counting. If GATE goes low during an output pulse, OUT is set high
immediately. A trigger reloads the Counter with the initial count on the next CLK pulse; OUT goes low N CLK pulses
after the trigger. Thus the GATE input can be used to synchronize the Counter.

After writing a Control Word and initial count, the Counter will be loaded on the next CLK pulse. OUT goes low N

CLK Pulses after the initial count is written. This allows the Counter to be synchronized by software also.

Writing a new count while counting does not affect the current counting sequence. If a trigger is received after writing a
new count but before the end of the current period, the Counter will be loaded with the new count on the next CLK
pulse and counting will continue from the new count. Otherwise, the new count will be loaded at the end of the current

counting cycle. In mode2, a COUNT of 1 is illegal.

CW=14 LSB=3

CW=14 L5B=13

CW=14 LSE=4d LSB =5

5

Figure 5.3 Mode 2

I
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Note: A GATE transition should not occur one clock prior to terminal count.

MODE 3 Square wave mode

Mode 3 is typically used for Baud rate generation. Mode 3 is similar to Mode 2 except for the duty cycle of OUT. OUT
will initially be high. When half the initial count has expired, OUT goes low for mainder of the count. Mode 3 is
periodic; the sequence above is repeated indefinitely. An initial count of N results in a square wave with a period of N
CLK cycles.

GATE=1 enables counting; GATE=0 disables counting. If GATE goes low while OUT is low, OUT is set high
immediately; no CLK pulse is required. A trigger reloads the Counter with the initial count on the next CLK pulse.
Thus the GATE input can be used to synchronize the Counter

After writing a Control Word and initial count, the Counter will be loaded on the next CLK pulse. This allows the
Counter to be synchronized by software also.

Writing a new count while counting does not affect the current counting sequence. If a trigger is received after writing a
new count but before the end of the current half-cycle of the square wave, the Counter will be loaded with the new
count on the next CLK pulse and counting will continue from the new count. Otherwise, the new counter will be loaded
at the end of the current half-cycle.

Mode 3 is implemented as follows:

Even counts: OUT is initially high. The initial count is loaded on one CLK pulse and then is decremented by two on
succeeding CLK pulses. When the count expires OUT changes value and the Counter is reloaded with the initial count.
The above process is repeated indefinitely.

Odd counts: OUT is initially high. The initial count minus one (an even number) is loaded on one CLK pulse and then
is decremented by two on succeeding CLK pulses. One CLK pulse after the count expires. OUT goes low and the
Counter is reloaded with the initial count minus one. Succeeding CLK pulses decrement the count by two. When the
count expires, OUT goes high again and the Counter is reloaded with the initial count minus one. The above process is
repeated indefinitely. So for odd counts, OUT will be high for (N+1)/2 counts and low for (N-1)/2 counts.
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CW=16 L5B=4

GATE

on 7T Y e W

o | a 0| oo |a | a
(v wfwfwl ezl el elsle]s

CW=18 LSB=4

GATE l i
on =] L .y

a | o [ 0| o | a
[wlwlwlnlalzfolals]

Figure 5.4 Mode 3

MODE 4 Software triggered strobe

OUT will be initially high. When the initial count expires, OUT will go low for one CLK pulse and then go high again.

The counting sequence is “triggered” by writing the initial count.
GATE=1 enables counting; GATE=0 disables counting. GATE has no effect on OUT.

After writing a Control Word and initial count, the Counter will be loaded on the next CLK pulse. This CLK pulse does
not decrement the count, so for an initial count of N, OUT does not strobe low until N+1 CLK pulses after the initial

count is written.

If a new count is written during counting, if will be loaded on the next CLK pulse and counting will continue from the
new count. If a two-byte count is written, the following happens:

1) Writing the first byte has no effect on counting.

2) Writing the second byte allows the new count to be loaded on the next CLK pulse.

I
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This allows the sequence to be “retriggered’ by software. OUT strobe low N+1 CLK pulses after

the new count of N is written.

Note: A GATE transition should not occur one clock prior to terminal count.
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Figure 5.5 Mode 4

MODE 5 Hardware triggered strobe

OUT will initially be high. Counting is triggered by a rising edge of GATE. When the initial count has expired, OUT
will go low for one CLK pulse and then go high again.

After writing the Control Word and initial count, the counter will not be loaded until the CLK pulse after a trigger. This
CLK pulse does not decrement the count, so for an initial count of N, OUT does not strobe low until N+ 1 pulse after a

trigger.
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A trigger results in the Counter being loaded with the initial count on the next CLK pulse. The counting sequence is
retriggerable. OUT will not strobe low for N+1 CLK pulses after any trigger. GATE has no effect on OUT.

If a new count is written during counting, the current counting sequence will not be affected. If a trigger occurs after the
new count is written but before the current count expires, the Counter will be loaded with the new count on the next

CLK pulse and counting will continue from there.
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Figure 5.6 Mode 5
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GATE Pin Operations Summary:

GATE Low level or Falling edge Rising edge High level
Mode 0 Disables Counting -- Enables Counting

1. Initiates Counting

Mode 1 o 2. Resets Output after Next Clock -
1) Disables Counting
Mode 2 |2) Sets Output Immediately Initiates Counting Enables Counting
High
2) Disables Counting
Mode 3 |3) Sets Output Immediately Initiates Counting Enables Counting
High
Mode 4 Disables Counting -- Enables Counting
Mode 5 -- Initiates Counting --

Note: each timer/counter of 8254 can not set the initial value to “1” in all operating modes, for the timer/counter will

stop counting and output.

5.2 Measure the Frequency of an Unknown Signal Source

Input frequency signal

Clock Reference Input
Counter 0 Counter 1

CLKO [¢&— CLK1
O
e DIl

OUTO »[ =0 OUTI >

GATEO DOO DIO GATE1 |4
Control Counter 1

DOO output rising edge to start NOUTO

through NOUTO

timing

Note: Counter 0 is timing channel (Mode 1), counter 1 is counting channel (Mode 0, record the number of measured
signal pulse). GATEO is controlled by DO0. Counter 0 is given an initial value which is corresponding to the time in
advance. Counter is given the maximum count initial value (FFFFH). When DOO has a rising edge, counter 0 start to
timing count, its “OUT0” becomes low level; “NOUTO0” becomes high level. So “GATE1” is high level, counter 1 start
to count to record the number of measured signal pulse. If counterl counting to zero within counter 1° time, “OUT1”
turns to high level. Users can read the state of DI1 to judge whether counter 1 is overflow or not. In addition, the user
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can read DIO in order to judge whether the frequency measurement has completed. If DIO is high level, the frequency
measurement has completed, read the value of counter 1.

At the same time it is necessary to check the state of DII. If the state of DI1 is low level, the measured frequency is
valid. If the state of DI1 is high level, the measured frequency is invalid, and re-measurement is needed. If DOO has

another rising edge, new measure can be re-started.
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Chapter6 Notes, Calibration and Warranty Policy

6.1 Notes

In our products’ packing, user can find a user manual, a PCI2366 module and a quality guarantee card. Users must

keep quality guarantee card carefully, if the products have some problems and need repairing, please send products

together with quality guarantee card to ART, we will provide good after-sale service and solve the problem as quickly

as we can.

When

using PCI2366, in order to prevent the IC (chip) from electrostatic harm, please do not touch IC (chip) in the

front panel of PCI2366 module.

6.2 Analog Signal Input Calibration

Every device has to be calibrated before sending from the factory. It is necessary to calibrate the module again if users

want to after using for a period of time or changing the input range. In the manual, we introduce how to calibrate

PCI2366 in 10V, calibrations of other input ranges are similar.

Prepare a digital voltage instrument which the resolution is more than 5.5 bit, install the PCI2366 module, and then

power on, warm-up for fifteen minutes.

1)

2)

Bipolar Calibration: select two channels of analog inputs, take the channels CHO and CHlfor example,
connect OV to CHO, and 10V to CH1, then run ART Data Acquisition Measurement Suite in the WINDOWS.
Choose CHO and CH1, adjust potentiometer RP2 in order to make CHO is 0.000V, adjust potentiometer RP2 in
order to make CH1 is 10.000V, repeat steps above until meet the requirement.

Unipolar Calibration: select two channels of analog inputs, take the channels CHO and CHl1for example,
connect OV to CHO, and 10V to CH1, then run ART Data Acquisition Measurement Suite in the WINDOWS.
Choose CHO and CH1, adjust potentiometer RP3 in order to make CHO is 0.000V, adjust potentiometer RP1 in
order to make CH1 is 10.000V, repeat steps above until meet the requirement.

6.3 Analog Signal Output Calibration

In the manual, we introduce how to calibrate PCI2366 in £10V input range; calibrations of other input ranges are

similar.

1)

2)

3)

4)

Connect the ground of Digital Voltage Meter to any analog (AGND) of CN1 37-core D-type plug, and connect
the Voltage Meter Input to the DA channels that need calibration. Run PCI2366 testing procedure under
Windows, select the DA output detection.

To set analog output to 0V, by adjusting the zero potentiometer (RP4, RP6, RP8, RP10), so that the
corresponding output is 0.000V.

To set analog output to 4095, by adjusting the full-scale potentiometer (RP5, RP7, RP9, RP11), so that the
corresponding output is 10.000V.

Repeat the above step 2), step 3), until meet the requirement.
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6.4 DA use

In demonstration program, the continuous output interval of waveform output can not be carried out; the main objective
is to test the strength of DA output.

6.5 Warranty Policy

Thank you for choosing ART. To understand your rights and enjoy all the after-sales services we offer, please read the

following carefully.

1. Before using ART’s products please read the user manual and follow the instructions exactly. When sending in

damaged products for repair, please attach an RMA application form which can be downloaded from:

www.art-control.com.

2. All ART products come with a limited two-year warranty:

»  The warranty period starts on the day the product is shipped from ART’s factory

»  For products containing storage devices (hard drives, flash cards, etc.), please back up your data before sending
them for repair. ART is not responsible for any loss of data.

»  Please ensure the use of properly licensed software with our systems. ART does not condone the use of pirated
software and will not service systems using such software. ART will not be held legally responsible for products
shipped with unlicensed software installed by the user.

3. Our repair service is not covered by ART's guarantee in the following situations:

Damage caused by not following instructions in the User's Manual.

Damage caused by carelessness on the user's part during product transportation.

Damage caused by unsuitable storage environments (i.e. high temperatures, high humidity, or volatile chemicals).

YV V V

Damage from improper repair by unauthorized ART technicians.

»  Products with altered and/or damaged serial numbers are not entitled to our service.

4. Customers are responsible for shipping costs to transport damaged products to our company or sales office.

5. To ensure the speed and quality of product repair, please download an RMA application form from our company
website.
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Products Rapid Installation and Self-check

Rapid Installation

Product-driven procedure is the operating system adaptive installation mode. After inserting the disc, you can select the
appropriate board type on the pop-up interface, click the button [driver installation] ; or select CD-ROM drive in
Resource Explorer, locate the product catalog and enter into the APP folder, and implement Setup.exe file. After the
installation, pop-up CD-ROM, shut off your computer, insert the PCI card. If it is a USB product, it can be directly
inserted into the device. When the system prompts that it finds a new hardware, you do not specify a drive path, the
operating system can automatically look up it from the system directory, and then you can complete the installation.

Self-check

At this moment, there should be installation information of the installed device in the Device Manager (when the
device does not work, you can check this item.). Open "Start -> Programs -> ART Demonstration Monitoring and
Control System -> Corresponding Board -> Advanced Testing Presentation System", the program is a standard testing
procedure. Based on the specification of Pin definition, connect the signal acquisition data and test whether AD is
normal or not. Connect the input pins to the corresponding output pins and use the testing procedure to test whether the

switch is normal or not.

Delete Wrong Installation

When you select the wrong drive, or viruses lead to driver error, you can carry out the following operations: In
Resource Explorer, open CD-ROM drive, run Others-> SUPPORT-> PCl.bat procedures, and delete the hardware
information that relevant to our boards, and then carry out the process of section I all over again, we can complete the

new installation.
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