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1. USB-1601 Specifications

1.1 Overview

The USB-1601 is a versatile, bus-powered USB DAQ module
offering 16 analog input channels, 2 analog output channels,
and programmable digital 1/0. With sampling rates up to 250
kS/s and update rates of 1 MS/s, it's equipped for rapid data
acquisition. Its £2.5V/+5V/+10V input ranges, removable screw-
down terminals, lockable USB cable, and support for

digital/software triggering make it ideal for diverse

measurement and automation tasks.

O Please download JYTEK <JYPEDIA>, you can quickly inquire

the product prices, the key features and available accessories.

1.2 Main Features

16 bits resolution and 500 ppm accuracy
High-speed USB 2.0

Bus-powered USB DAQ module

3 voltage ranges: +2.5V/+5V/+10V

16-CH voltage input and 2-CH voltage output
Up to 250 kS/s sampling rate for analog input
Up to 1 MS/s update rate for analog output
Programmable 16-CH digital input/output

2 general 32-bit timer/counter

Removable screw-down terminal module

Lockable USB cable for secure connectivity

Digital/Software Trigger
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1.3 Hardware Specifications

1.3.1 Analog Input Specifications

Number of Channels 16(RSE)
Input modes RSE
ADC Resolution 16 bits
Sampling Rate 250 kS/s
Coupling DC
Input Ranges 10V, £5V, £2.5V
Max working voltage 12V
Input Impedance 1MQ
Crosstalk( at 10 kHz) -77dB
Overvoltage protection 12V
Input current during overvoltage protection | =10 mA maximum/Al pin
Bandwidth 15 kHz,30 kHz,70 kHz

Table 1 Analog Input Specifications
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1.3.2 Al Accuracy

90 Day Accuracy 500 ppm
Table 2 Al Accuracy
1.3.3 Analog Output Specifications
Number of channels 2
Output type RSE
Resolution 16 bits
Maximum update rate(1 ch) 1 MS/s
Maximum update rate(2 ch) 500 KS/s
Output range 10V
Output coupling DC
Output impedance 0.2mQ
Output current drive 50 mA
Overdrive protection *T12v
Overdrive current 65 mA
Power-on state +3.3mV

Power-on/off glitch

+1.2Vfor20ms

Data transfers

USB 2.0 Type-c

Slew rate 20 V/us
Noise 23 uVrms
Table 3 Analog Output Specifications
1.3.4 AO Accuracy
90 Day Accuracy 500 ppm

Table 4 AO Accuracy
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1.3.5 Digital 10 Specifications

Number of channels(DIO)

16 (DIO <0..15>)

Ground reference

D GND

Directional control

Independent control of each line

Initial state Low-level input
Pull-down resistor 10kQ 1%
Logic Signal Level 3.3V

Table 5 Digital 10 Specifications

1.3.6 Counter/Timer Specifications

Number of
channels ?
Resolution 32
al EdgeCounting, FrequencyMeasure, PulseMeasure, Two-Edge
Separation, Encoder
co Pulse, pulse train with dynamic updates, frequency division
Clock(Internal) 100 MHz
Base clock
50 ppm
accuracy
FIFO 1sample
Input Gate, Source, Aux
Output ouT

Table 6 Counter/Timer Specifications
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1.3.7 Bus Interface

USB

USB 2.0 Hi-Speed or full-speed

1.3.8 Power

Table 7 Bus Interface

+5V terminal as input

Maximum inrush current 400 mA
No load typical current 198 mAat 5.0V
Typical current 270 mA at5.0V

Table 8 Power Requirement

1.3.9 Physical Characteristics

Dimensions (includes connectors)

100 mm X 68 mm X 28 mm

Weight

190.7g (6.7 0z)

Table 9 Physical Characteristics

1.3.10 Environment

Operating Environment

Termperature Range

0°Cto45°C

Humidity

10% RH to 90% RH, noncondensing

Table 10 Operating Environment

Storage Environment

Termperature Range

-20°Cto 70°C

Humidity

10% RH to 90% RH, noncondensing

Table 11 Storage Environment
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2. Order Informations

® USB-1601 (PN:JY1672834-01)
16-ch Al (16-Bit, 250 kS/s), 2-ch AO (16-Bit, 1 MS/s), 16 DIO Multifunction USB DAQ

USB-1601 | jytek.com | 6



JY USB-1601 Specs and Manual_EN

Table of Contents

1.USB-1601 SPECIfiCatioNS ......ccceeeriiiiiiiiiirssssiisisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 1
B 0= =L PP 1
B T == U PP 1
I o Yo NNV T Y o1 Tof | Tor= Y o] RS 2
1.3.1 ANalog INPUL SPECITICAtIONS .eiicueiieeciiiie ettt e e e et e e e rar e e e satb e e e eseeeesranaeeesnreeean 2
L.3.2 A6 ACCUTACY ettt s 3
1.3.3 Analog Output SPECITICATIONS ....eeieiiiiiecciee e e et e e et e e e st e e e etea e e ssaeaaeeenreaean 3
1.3.4 AO ACCUIACY weiiiiiiieiiitie ettt et s ettt s bt e e s e et e s ettt e sbb e e e s s b e e e s e st e e e smba e e s sabaeesenreeesnnneessnaeeeas 3
1.3.5 Digital 10 SPECIfiCAtIONS ...eeeeiieiieiiti ettt st e st st e eane e st e sabeesbeeeaneenas 4
1.3.6 Counter/Timer SPECITICATIONS .....ccervireri ettt ettt st st s e et e e ssesbesaeeaesseennensensessenes 4
O A = T T 1 =T o - Yol S PR 5
L 3 8 PO T s 5
1.3.9 PhySical CharaCteriStiCS ... .ciiueiiiieiiiecieee et sttt s e st e st e sbeesaneenas 5
B O I 01V o o g =T o | PP 5
2.0rder INFOrmMatioNns .....ccueeiiiieeiiiiiiiiiiiie it an e 6
K30 1414 oo 1F Lot o o o P 11
R O =T 1L PP 11
3.2 ADDIEVIAEIONS ....eeteeteet ettt st bbbttt he e b bt e b et esaresbeeshe e et eteenee 11
3.3 JYPEDIA and Learn BY EXamPIe .c....uieeiiiei ittt sttt e e et e e s 11
4. Hardware SPeCifiCatioNS........eeeeeeeeeeeeeeeeeeeemeeeeeeeeeeemeeeseesessesssessssssssssssssssssssssssssssssssssssssssssssssssssssnnns 13
L FrONT PAN@L.ceiiiiiieieee et e st sa et e nre e 13
4.2 PiN DefiNITION ..o e e st 14
.3 AL BANAWITN (oot e e 14
L Y olo{ U] Loy PP PP PP PPPPPPPPPPPPPPRE 15
N N Y Xl | - o PP PP PP PPPPPPPPPPPPPPPPPRE 15
A.4.2 AO ACCUIACY ceeiiiiiiiiiiieiiieeeteteeeteteeeetttrtterteetetetesttetetetttetatttttttetetttetttetetettt.......... 15
Y T @1 [o ol QY ol ol U =Y ox Y AU PUPE 15
Y (=Y o 0 I\ Lo T = PP PPPPPPPPPPPRE 15
L3 ©o o] 1= o PP PO U OPPUT PPN 15
B0 CrOSSTALK ..ottt e r ettt b e aa e sabeesanee e 16
LT 0 1 4T T 17
Lo Y =] 4 o W 2 To (U =T 0 0 =T £ PP PPPPPTP 17
LI A V] (=] 4 Yo 1YY SR 17
5.3 CH Programming LANGUAEE ....ccueeiieiueiiiieeeeeeriiiereeeeesesetateeeeeessesasteeeeesssassnsssneeesesessssssssaesesssssssnsseeees 17
5.4 USB-1601 HardWare DIV .......coceieerieiieeeeeesteeste ettt st et ettt sinesaeesreenne s 18
5.5 Install the SeeSharpTools from JYTEK ......coccuiiriiiiee st e e see e ere e e s e e e e nne e e e nnees 18
5.6 RUNNING CH Programs iN LINUX .....ceccuiiiiiereieiiiiriees e sssireeeseessesiereeeeessssssasssseeessssssssssssessesssssssnsseeees 18
6.0perating USB-1601.........cccecuuuciiiiiieeceenceisreeeenanssseesseeesnsssssssssesennnssssssssssssnnnssssssssesennnnssssssssessnnnns 19
B. L QUICK SEart....coiiiiiii 19
6.2 ANAlOE INPUL OPEIatioNS .......ooiiiiiiiiiiiiie ettt e e sttt e e st e e e seabtee s sabeeeesnnbaeesnanes 19
6.2.1 ContinNUOUS ACGUISTEION .....cuuiiiiiiiiiiiiiet ettt e e s rte e e e st e e s sbte e e sabeeessabeeeenans 20

USB-1601 | jytek.com | 7



JY USB-1601 Specs and Manual_EN

6.2.2 FiNite ACQUISTEION ....oooiiiniieiiiiiii ettt e ettt e e e e e s abb b e e e e e e s sanraeeeas 21
6.2.3 Single Point ACQUISTTION .........c.oiiiiiiiiii et et e e 21
6.2.4 ReCOrd ACQUISTTION .........iiiiiiiiee et e e et e e e st e e e e ete e e sataeeesataeeeasteeessseeeasnsseenanes 21
B.3 THIZEEI SOUICE ...ttt e et e e s et e e sttt e e e bttt e saasb e e e sabeeeeenbeeesnsbeessabeeeeenreeesnnees 21
6.3.1 IMMEAIAtE trIZEOI ....ccceeeeeeeeee et e e et e e e s e e e et te e e srataeeesataeeessteeessseeeesntreeeanes 21
6.3.2 SOFEWAIE TIIZBEI .....eeeiiiii ettt e et e e et e e e st e e e e sata e e eesteeessseeeesataeeeansseeesssaeeasnseeesanes 22
(o e R0 111 & 1 I -1 USRS 23
6.4 ANAlog OULPUL OPEIFAtIONS ........c..ooiiiiiiiei et e e e e s tre e e eata e e s aeae e e satbeeeestaeeennnnes 24
6.4.1 SINZIE OULPUL .......oiiiiiiiiii ettt e se et s e e bt e s bt e bt e e sabeesabeesabeeenteesaneesnneenns 25
6.4.2 FINItE OULPUL ..ot sre e e s s r e s e nne e e snreesssnreeesanes 25
6.4.3 Continuous NOWrappping OULPUL ...........cciiiiiiiiiiie e 26
6.4.4 Continuous Wrapping OUEPUL ..........cciiiiiiiiiiiie e s s s 29
6.5 Digital I/O OPEratioNs..........cceciiuiiiiiieieieiese ettt e e steste st ettt e e e tessebesaesbesaeeneeneensensensennes 31
6.6 Counter INPUt OPEratioNs.........cocuiiiiiiiiiiiiee e e s e e e e e s 32
6.6.1 EABE COUNTING .....ooiiiiiiiiiiiic ettt e e e st e e e e e sttt a e e e e e e sesbataeeeeeesessataaeeeessennsrreneeas 32
6.6.2 PUISE IMEASUIEIMENT ..ottt ettt st saeesbeesbeesae e st eneesaeenbeenbeens 33
6.6.3 Frequency IMEASUIrEMENT ............ciiiiiiiiiiiiiiiiiiiieeeeeeee e e s e e e s st ee s e s esesesesesesesesesesasereren 34
6.6.4 Period MEaSUrEMENT ...........oooiiiiiiiiiieiit ettt st ser e sare e sneesanee e 35
6.6.5 TWO-EAZE SeParation............cooiiiiiiiiiiiiei et e e e e et e e e e e se et ae e e e e s sennanraeeeas 36
6.6.6 QUAAIrAtUre ENCOUET .......cccoeiiiiiiiiiiiieeit ettt ettt e sir e sar e saneesanee e 38
0 1 11+ o T P 40
8.Using JY USB-1601 in Other SOftware.......cccccviiiiiiiiiiiiiiiiiisssssssssssssssssssssssssenns 41
3 Y o T o SR 41
B2 et s h e Rt e a et R e r e R e r e s sene st sreene s 41
B3 LABVIEW ..o et et ne s 41
L= 7Y« T =T 4 T P PTPRS 42
o B Y oY o= W\ =T UL =Y 0 =Y oY ol =1 o U PUPR 42
o I VI (=] o o T Lo U PUPE 42
I R =T 00T o= o 1 U< B ) PP 42
LO.ADOUL JYTEK ...cueeeeiiiiiiniiniiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 44
L0 L JYTEK CRINQ aeiiiiiieeeeiee ettt ettt ettt e s et e e e sttt e e s sabe e e sabteeesabbeeesasbeeesaasbeessabbaeeesbaeesaasaeessaseaeenn 44
10.2 JYTEK SOFtWare Platformi.......coiiii ittt sttt s s e 44
10.3 JYTEK Warranty and SUPPOIT SEIVICES ......cceccuieeiriieeeeiieeeseieeeesiteeeenteeessesaeeessaeesenssaeessnnaeessnnseesan 44
L11.STAtE@MENT ..o s s 45
Table 1 Analog Input SPeCIfiCatioNS........ceeeeeeeeeeeeeeeeeeeeeeeeeeeneeemeeeeeeneeeeseeessssesssssssssssssssssssssssssssssssssssnnns 2
Tabl@ 2 Al ACCUTACY .ccevvreeeeeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnnnnnns 3
Table 3 Analog Output SPeCifiCatioNs ........ceeeeeeeeeeeeeeeeeeeeeeeeemmemmmmmmesmmsssssssssssssssssssssssssssssssssssssssssssssssnns 3
TabIE 4 AD ACCUIACY ...ciiiiereenneceireeeeennnsseeereeeenmnsssssssseeenmsssssssssessnnsssssssssesennsssssssssssennnssssssssessnnnnnssssasnnes 3
Table 5 Digital 10 Specifications..........ceeeeeeeeeeeemmememmmnmmememmmmmmmmmemmmmmmsmsmsssssssssssssssssssssssssssssssssssssssssssssssss 4
Table 6 Counter/Timer SPeCIfiCatiONS.......c.cceerecveeerecrerrierseeesecsereesesseeessessneesessanessessnsssesssnesssssanessasnnes 4
Table 7 BUS INTErface .......uueeeeeiiiiiieieetiiicettet s aas e 5

USB-1601 | jytek.com | 8



JY USB-1601 Specs and Manual_EN

Table 8 POWEr REQUIrEMENT .......ceeveeeeeeeeeeneneemmmmeeesmmmsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 5
Table 9 Physical CharacteriStiCs .........eeeeeeeeemeeemmmeeeeeenmemeemmemeemeemmmmsmesssssssesssssssssssssssssssssssssssssssssssssssssssss 5
Table 10 Operating ENVIFONMENT ........cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesmssssessssssssssssssssssssssssssssssssssssssssssssssssnnnns 5
Table 11 Storage ENVIrONMENT.........ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessessssssssssssssssssssssssssssssssssssssssssssssssssssnnnsnnns 5
Table 12 Al BaNdWIith .....coeeeiiiiiiiiiiiiiietnittnte s s ase s s as e s saes 14
Table 13 Al ACCUIACY ..cceeeeeeeeeeeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnnnnnnns 15
Table 14 AO ACCUFACY .cceeveeeereeeeeeeeeeeeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnnnnnns 15
Table 15 CIOCK ACCUFACY ...cceeeeeeeeeeeeeeeeeeeeeeeeeeeseeeesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssnssnnnnnnnnns 15
Table 16 SYSteM NOISE....ccevrrrrrreeeeeeeemeeeeeeeeesmmssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 15
Table 17 Connector INformation..........cccivieiiiniiiiiiiinniinienie s essssresesssse s 15
Table 18 Crosstalk .....c.cceeiiieeiiiiiniiiiiiiiiiiitiiiiriee s sse e e ssn e s s s sann e sesane e s sas 16
Figure 1 JYPEDIA INfOrmation......ccccciiiiiiiiiiiiiiiiniiiiiiisisssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 12
Figure 2 Analog INPULt PArameters .......cccciiiiiiiiiiiiiisissisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 20
Figure 3 Al ACQUISIEION RESUIL.......ciieiiiiiciciceccccciiersssssssssssssssssss s s s s s sssssssssssssssssssssnnsnnnnnnes 20
Figure 4 Immediate trigger PAaraments .........ccciiiiiereeiiiiiiiiiennniiiiiiineenessiseesnneenmssssssssssssnnssssssssssssnnnes 22
Figure 5 Software trigg8er PAraments.........ccccccceeiriiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnes 23
Figure 6 Software trigger ACQUISITION ......cccccccciiiiiiiiiiiiicrcssssssssssssssssssssss s s s s s ssssssssssssssssssnnnnes 23
Figure 7 EXternal Digital Trigger....ccccciriiiiicicccccccccercrssrsssssssssss s s s s s sssssssssssssssssssssssnnnnnnns 23
Figure 8 Digital Trigger Paraments.......ccceeeeeiiiiiiiieieeiiiiiiiieenneisseeseneennsssssssssssennssssssssssesnnssssssssssssnnnns 24
Figure 9 Digital Trigger ACQUISITION .....ccciiiiiiiiiiiiiiiiiiinssissssssssssss s s s s s s s s sssssssssssssssssnns 24
Figure 10 AO Single Point CONSOIE......cccciiiiiiiiiiiiiiiiiiiisississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 25
Figure 11 Console AO Single Point RESUIL .......cccciiiiiiiiiiiiiiiiiiininnnnnnsssssssssssssssssssssssssssssssssssssssssssssssns 25
Figure 12 AO Finite Output Paraments.........cccoiiiieiuuiiiiniiinennniiiiniiiimmiiessiesmssssssses 26
Figure 13 AO FiNite SiNal ....ccciiiiiiiiiiiiiiiiiiiiiniinninnissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 26
Figure 14 Oscilloscope Acquisition SigNal.......cccciiiiiiiiiiiiiiiiiiiiiiiiiiinnsissssmmms 26
Figure 15 AO Continuous NoWrapping Output Paraments .........cccceeeeeeeccciiriieemnnnssscnnnneennnsssseeseeeennnes 27
Figure 16 AO Continuous NOWrapping Signal......ccccecciiiiiiieieeiiiiiiiieeneeniisessineennsssssessssesnnsssssssssessnnnes 27
Figure 17 Oscilloscope Acquisition AO Sin SigNal........ccceiiiiremeiiiiiiiiiereniiccniireeneesseereeeennssssseeseeennnnes 28
Figure 18 Update AO SQUAre SigNal .....ccceeeeeiiiiiiieeiieicieiiieeeicesesereeeennnssessseseenmnssssssseesennnsssssessesennnns 28
Figure 19 Oscilloscope Acquisition AO Square SigNal......cceeeeeceieiiiieeeecccerrrieeecereee e reeneeeseeeseeeenanes 29
Figure 20 AO Continuous Wrapping Paraments...........ccceeireeeeeeiciiriieeeennscessreneenmnssssssseeeennsssssssseessnnnes 29
Figure 21 AO Continuous Wrapping Signal .......ccccciiiiiiiiiiiiiiiniiiiiniiinsssssssssssssssssssssssssssssssssssssssssssssnnes 30
Figure 22 Oscilloscope Acquisition AO SigNal .......ccccciiiiiiiiiiiiiiiiiiiiiniiiissssssssssssssssssssssssssssssssssssssssssnes 30
Figure 23 Single Digital OULPUL......cccciiiiiiiiiiiiiiiiiirrrnssssssssssssss s ssssss s s s s s s s s s ssssssssssssssssssssnnes 31
Figure 24 Single Digital INPUL ......cciiiiiiiiiiiiirrircrrnrrrsnssssssssss s ssss s s s s s s s s s s s s s s s ssssssssssnnns 31
Figure 25 Simple Edge Counting in Single Mode ........cccciiiiiiiiiiiiiiiiiininisnnnnssssssssssssssssssssssssssssssssssssnes 32
Figure 26 EdgeCounting for Single Mode.........ccciiiiiiiiiiiiiiiiiiinnnnnnnrnsssssssssssssssssssssssssssssssssssssssssssses 32
Figure 27 Edge Counting ReSUIt ....... oo eeeeeeicrrieeeeccccrrrrrercercc e s e s eerees e e s s s e e e nnns s sesessennnssssssssesnnnnns 33
Figure 28 Pulse Measurement in Single Mode..........ccceviiiiiiiiiniiiiiiisiniiininsssnnsnnsms 33
Figure 29 Pulse Measure for Single Mode .........ccccviiiiiiiiiiiiiiiiniiniiinnsn. 34
Figure 30 Pulse Measure Value for Single Mode .........cccceiiiiiiiiiiniiiniiiisnsninssnsssnsssssssnsssssssss 34

USB-1601 | jytek.com | 9



JY USB-1601 Specs and Manual_EN

Figure 31 Frequency Measure for Single Mode ..........ccceviiiiiiimeriiiiiiiiniieeeeienree s 35
Figure 32 Frequency Measure RESUIL.........cccciiiiiiiiiiiiiiiiiisisisisisssssssssssssssssssssssssssssssssssssssssssssssssssssssss 35
Figure 33 Peroid Measure for Single Mode.........ccccciiiiiiiiiiiiiiiiiinsisssssssssssssssssssssssssssssssssssssssssssssssssnes 36
Figure 34 Two-Edge Separation in Single Mode........cccccciriiiiiiiiiiiiiiisisssssssssssssssssssssssssssssssssssssssssssnnns 37
Figure 35 Two-EdgeSeparation Measure for Single Mode ........ccccceiiiiiiiiiiiiiiiiiiissssssssssnsssssssssssssssnnnns 37
Figure 36 Quadrature ENcoder X2 MOde.......cccccciiiiiiiiiiiiisisssissssssssssssssssssssssssssssssssssssssssssssssssssssssnsnes 38
Figure 37 Quadrature Encoder x4 modeTake Encoding x2 mode as an example. ........ccccceeeveeeenccnnnnne 38
Figure 38 QuadEncoder for Single MOde ........ccccciiiiiiiiiiiiiiiniiissssssssssssssssssssssssss s s s s ssssssssssssssssnes 39

USB-1601 | jytek.com | 10



JY USB-1601 Specs and Manual_EN

3. Introduction

3.1 Overview

The USB-1601 is a multifunctional, Bus-powered USB 2.0 data acquisition (DAQ) device that provides 16
channels for analog input, 2 channels for analog output, and flexible digital I/O programming. Capable
of sampling at speeds up to 250,000 samples per second and updating at a rate of 1 million samples per
second, this DAQ module is designed for swift data collection. It features input voltage ranges of £2.5V,
15V, and £10V, detachable screw-down terminals for secure connections, a secure lockable USB cable,

and is compatible with various triggering methods including digital, and software triggers.

3.2 Abbreviations

Al: Analog Input

AO: Analog Output

DI: Digital Input

DO: Digital Output

Cl: Counter Input

CO: Counter Output

DAQ: Data AcQuisition

ADC: Analog-to-Digital Conversion
DAC: Digital-to-Analog Conversion
PFl: Programmable Function Interface
SE: Single-Ended

PPM: Parts Per Million

3.3 JYPEDIA and Learn by Example

JYTEK has added Learn by Example in this manual. We provide many sample programs for this device.
Please download the sample programs for this device. You can download a JYPEDIA excel file from our
web www.jytek.com. Open JYPEDIA and search for JY USB-1601 in the driver sheet, select JY USB-
1601 Examples.zip. In addition to the download information, JYPEDIA also has a lot of other valuable

information, JYTEK highly recommend you use this file to obtain information from JYTEK

USB-1601 | jytek.com | 11
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@ IR
JYTEK

Drivers v Update Date |~ Category|~

JYUSB-1601 V1.0.0 Win. rar 2024/12/13 Driver
JYUSB-1601 V1.0.0 Examples. rar 2024/12/13  Example
JYUSB-1601 V1.0.0 C++Examples. rar 2024/12/13 Driver
JYUSB-1601 V1.0.0 Python. rar 2024/12/13 Driver
TYUSB-1601 V1.0.0 PythonExamples. rar 2024/12/13  Example

Figure 1 JYPEDIA Information
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4. Hardware Specifications

4.1 Front Panel

<5 Status
)
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4.2 Pin Definition

Function (Left) Pin Number | Pin Number | Function (Right)

AGND 1 40 AGND
All15 2 39 Al7
All4 3 38 Al6
All3 4 37 AlI5
All12 5 36 Al4
Alll 6 35 Al3
Al10 7 34 Al2
Al9 8 33 All
Al8 9 32 AlO
AO1 10 31 AOO
AGND 11 30 AGND
DIO15/Al_CLK_Out 12 29 DIO7/Cl_Srcl
DIO14/A0_CLK_Out 13 28 DIO6/Cl_Gatel
DIO13/Al_CLK_ In 14 27 DIO5/Cl_Aux1
DIO12/A0_CLK In 15 26 DIO4/Cc0o1
DIO11 16 25 DIO3/Cl_Src0
DIO10 17 24 DIO2/Cl_Gate0
DIO9 18 23 DIO1/Cl_Aux0
DIO8 19 22 DIO0/CO0
DGND 20 21 DGND
4.3 Al Bandwith
Range(V) -3 dB Bandwidth
+2.5V,=5 15 kHz, 30 kHz, 70 kHz

V,+10V

Table 12 Al Bandwith
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4.4 Accuracy

4.4.1 Al Accuracy

90 Day Accuracy 500 ppm
Table 13 Al Accuracy

4.4.2 AO Accuracy

90 Day Accuracy 500 ppm
Table 14 AO Accuracy

4.4.3 Clock Accuracy

Clock Accuracy 50 ppm

Table 15 Clock Accuracy

4.4.4 System Noise

Range(V) Noise (LVrms)
+2.5V 54
5V 88
TioVv 164

Table 16 System Noise

4.5 Connector

I/O connectors Two 20-pin removable screw-down terminals
USB connector USB 2.0 Type-c
Screw terminal wiring 16 AWG to 28 AWG
Torque for screw terminals 0.2N * mto0.25N * m

Table 17 Connector Information
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4.6 Crosstalk

Type Range(V) Crosstalk (dB at 10 kHz)
2.5V -79 dB
Adjacent 15V -85 dB
+10V -91dB
+2.5V -77 dB
Non-adjacent 15V -83 dB
+10V -89 dB

Table 18 Crosstalk
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5. Software

5.1 System Requirements

JY USB-1601 boards can be used in a Windows or a Linux operating system.
Microsoft Windows: Windows 10 32/64 bit.

Linux Kernel Versions: There are many Linux versions. It is not possible JYTEK can support and test our

devices under all different Linux versions. JYTEK will at the best support the following Linux versions.

5.2 System Software

When using the JY USB-1601 in the Window environment, you need to install the following software
from Microsoft website:

Microsoft Visual Studio Version 2015 or above,

.NET Framework version is 4.0 or above.

.NET Framework is coming with Windows 10. For Windows 7, please check .NET Framework version and

upgrade to 4.0 or later version.

Given the resources limitation, JYTEK only tested JY USB-1601 be with .NET Framework 4.0 with
Microsoft Visual Studio 2015. JYTEK relies on Microsoft to maintain the compatibility for the newer

versions.

5.3 C# Programming Language
All JYTEK default programming language is Microsoft C#. This is Microsoft recommended programming

language in Microsoft Visual Studio and is particularly suitable for the test and measurement

applications. C# is also a cross platform programming language.
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5.4 USB-1601 Hardware Driver

After installing the required application development environment as described above, you need to
install the JY USB-1601 hardware driver.

JYTEK hardware driver has two parts: the shared common driver kernel software (FirmDrive) and the

specific hardware driver.

Common Driver Kernel Software (FirmDrive): FirmDrive is the JYTEK’s kernel software for all hardware
products of JYTEK instruments. You need to install the FirmDrive software before using any other JYTEK
hardware products. FirmDrive only needs to be installed once. After that, you can install the specific

hardware driver.

Specific Hardware Driver: Each JYTEK hardware has a C# specific hardware driver. This driver provides
rich and easy-to-use C# interfaces for users to operate various JY USB-1601 function. JYTEK has
standardized the ways which JYTEK and other vendor’s DAQ boards are used by providing a consistent
user interface, using the methods, properties and enumerations in the object-oriented programming
environment. Once you get yourself familiar with how one JYTEK DAQ card works, you should be able

to know how to use all other DAQ hardware by using the same methods.

Note that this driver does not support cross-process, and if you are using more than one function, it is

best to operate in one process.

5.5 Install the SeeSharpTools from JYTEK

To efficiently and effectively use JY USB-1601 boards, you need to install a set of free C# utilities,
SeeSharpTools from JYTEK. The SeeSharpTools offers rich user interface functions you will find
convenient in developing your applications. They are also needed to run the examples come with JY
USB-1601 hardware. Please register and down load the latest SeeSharpTools from our website,

www.jytek.com.

5.6 Running C# Programs in Linux

Most C# written programs in Windows can be run by MonoDevelop development system in a Linux
environment. You would develop your C# applications in Windows using Microsoft Visual Studio. Once
it is done, run this application in the MonoDevelop environment. This is JYTEK recommended way to
run your C# programs in a Linux environment.

If you want to use your own Linux development system other than MonoDevelop, you can do it by using
our Linux driver. However, JYTEK does not have the capability to support the Linux applications. JYTEK
completely relies upon Microsoft to maintain the cross-platform compatibility between Windows and

Linux using MonoDevelop.
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6. Operating USB-1601

This chapter provides the operation guides for JY USB-1601, including Al, AQ, DI, DO and Counter, etc.

JYTEK provides extensive examples, on-line help and documentation to assist you to operate the JY USB-
1601 board. JYTEK strongly recommends you go through these examples before writing your own

application. In many cases, an example can also be a good starting point for a user application.

6.1 Quick Start

After you have installed the driver software and the SeeSharpTools, you are ready to use Microsoft

Visual Studio C# to operate the JY USB-1601 products.

If you are already familiar with Microsoft Visual Studio C#, the quickest way to use USB-1601 is to go
through our extensive examples. We provide source code of our examples. In many cases, you can

modify the source code and start to write your applications.

We also provide Learn by Example in the following sections. These examples will help you navigate and
learn how to use this USB-1601.

6.2 Analog Input Operations

you need to configure Al channels and set up some parameters through USB-1601 driver software. The
most important parameters are Data Acquisition mode, Sample Rate, SamplesToAcquire, Channel Count,

ChannelRange and Analog Input Terminal Type.

Al Acquisition mode (AIMode): USB-1601 provides 3 acquisiontion modes, Continuous, Finite,
Single Point, Record, which will be described in details in Section 6.2.1-6.2.4.

SampleRate: How fast data are acquired per second per channel. For example, if the sample rate is

1000Hz, you acquire two channels of data, you will have 2000 points/second.

SamplesToAcquire: This parameter behaves differently in the different Al acquisition modes. In the
continuous acquisition mode, SamplesToAcuire is the buffer size used in the Al acquisition task, please
see Section 6.2.1; in the finite acquisition mode, it is the total number of samples to capture, please see
Section 6.2.2.

Channel Count: how many channels you want to collect data. Users can choose the collection channel

according to their actual needs

ConvertRate denotes the working rate of ADC. In default: ConvertRate = SampleRate *
ChannelCount. User can redefine the ConvertRate in our software. If user want to redefine
ConvertRate, the following conditions must be met:

Multichannel maximum sample rate (aggregate) >=ConvertRate >= SampleRate *

ChannelCount.
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Learn by Example 6.2

B Connect the signal source’s positive outputs to USB-1601 Al ChO and GND.
B Set a sinewave signal (f=10kHz, Vpp=5V).
B Open Analog Input-->Winform Al Continuous, set the following numbers as shown. This sample

program will continuously acquire data from Al ChO.

Basic Param Configuration

Slot Number 0

Charmel ID o
Sampling Rate (Sa/s) 250, 000
Samples To Acquire 100, 000
Sample Clock Source Internal
Input Range +10V

Available Samples

Start

Figure 2 Analog Input Parameters

» SampleRate is set by Sample Rate

» Samples to Acquire is the samples to be acquired for each channel in one block. The continuous

mode will acquire blocks after blocks until Stop button is pressed.

B Acquision will start after clicking Start Button. The result is shown below.

JYUSB1601 Single Channel Continuous Data Acquisition

| l Available Saples Wi

Figure 3 Al Acquisition Result

6.2.1 Continuous Acquisition

An Al acquisition task will acquire the data continuously until the task is stopped. The JYUSB-1601 device
will continue acquiring data and save the data in a circular buffer. You specify how many samples to
read back by the user buffer’s length, if your program does not read the data fast enough, the circular

buffer may overflow. In this case, the driver software will throw out an error message.
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Tip: User buffer’s length 1/10" to 1/4%" SampleRate is a good start.

6.2.2 Finite Acquisition

In the Finite Acquisition mode, an Al acquisition task will capture specific total number of samples by

the parameter, SamplesToAcquire.

You can use the sample program Analog Input --> Winform Al Finite to learn more about Finite

Acquisition.
6.2.3 Single Point Acquisition
In the Single Acquisition mode, it is to capture a single sample for each acquisition.

You can use sample program: Analog Input --> Console Al Single Point to learn more about the single

point Acquisition.
6.2.4 Record Acquisition

Al Task will continuously capture the data and then save them to a storage disk. During the capturing
process, user can preview the captured data randomly when the capturing process is available. The

mode is particularly useful for high-speed acquisition and recording applications.

6.3 Trigger Source

There are 3 trigger types: Immediate trigger, Software trigger and Digital trigger. The trigger type is a

property and set by driver software.

6.3.1 Immediate trigger

This trigger mode does not require configuration and is triggered immediately when an operation starts.

The operation can be Al, AO, DI, DO, Cl, CO etc.

Learn by Example 6.3.1

B Use the same program and connection as in Learn by example 6.2.
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JYUSB1601 Single Channel Continuous Data Acquisition

| | | | Available Samples

-3

14707 15500 16000 16452

Reading data

Figure 4 Immediate trigger Paraments

w7

Stop

with Immediate trigger you can click Start to generate the task instead of sending a trigger

signal.

6.3.2 Software Trigger

A software trigger must be configured by the driver software. The trigger starts when a trigger software

routine is called.

Learn by Example 6.3.2

Connect the signal source’s positive terminal to JYUSB-1601 Al ChO, the negative terminal to the

ground

Set a sinewave signal (f=10kHz, Vpp=5V).

Open Analog Input-->Winform Al Continuous Soft Trigger, set the following numbers as shown.

Click Start to run the task.

Basic Param Configuration

Slot Mumber 0

Channel ID 0

Sampling Rate(Sa/s) 10, 000 =
Samples To Acquire 1,000 =
Input Range +10v

Sample Clock Source Internal

Available Samples

Start
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Figure 5 Software trigger Paraments

>  Data will not be acquired until there is a positive signal from Software Trigger when Send Soft

Trigger is clicked.

After sending the trigger signal, the result will be like this:

JYUSB1601

Data Acquisition(Soft Trigger)

Single Channel Continuous

Reading data...

6.3.3 Digital Trigger

Figure 6 Software trigger Acquisition

Availsble Samples

JYUSB-1601 supports external digital trigger source from connectors of front panel (PFl). The high pulse

width of digital trigger signal must be longer than 20 ns for effective trigger. The module will monitor

the signal on digital trigger source and wait for the rising edge or falling edge of digital signal which

depending on the set trigger condition, then cause the module to acquire the data as shown in Figure

7

Rising
Edge
Trigger

Learn by Example 6.3.3

Figure 7 External Digital Trigger

Falling
Edge
Trigger

B Connect the signal source positive terminals to JYUSB-1601 Al ChO and digital trigger source

(DIO_0), negative terminals to the ground.

B Set a squarewave signal (f=10Hz, Vpp=5V).

B Open Analog Input-->Winform Al Continuous Digital Trigger, set the following numbers as shown.
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Bazic Param Configuration

Slot Number 0 ~
Channel ID 0 ~
Sampling Rate(Sa/s) 250, 000 S
Samples To Acquire 100, 000 =
Input Range + 107 ~
Sample Clock Source Internal ~

Trigger Param Configuration

Trigger Edze

Rising -

Trigger Source D10 =7

Available Samples l:l

Start

Figure 8 Digital Trigger Paraments

»  Trigger Source must match the pin on JYUSB-1601.

»  There are four Trigger Edge: Rising, Falling, HighLevel and LowLevel.

B Click Start and the result shows below:

€@ JYUSB1601 Single Channel Continuous Data Acquisition (Digital Trigger)

JYUSB1601 Single Channel Continuous

Data Acquisition (Digital Trigger)

: // \ /\ /\\ /,f

250, 000

]\ / \ / \\ ! ‘-\ 100, 000

\ 1 | =107
asdo ] L [ ]

— ] ey
Ju

s \t | \\ f \\ f'] \ / sisine
\ 'y \ / I /

\J/ \/ svailable Sanples
2.5

Stop
Reading data...

Figure 9 Digital Trigger Acquisition

>  Since the squarewave is used for the digital trigger source, when a rising edge of the squarewave

occurs, the digital trigger will be activated, and the data acquisition will start.

6.4 Analog Output Operations
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The JYUSB-1601 AO provides 16-bit simultaneous outputs. The analog output has 4 modes of operation:

Single, Finite, ContinuousWrapping, and ContinuousNoWrapping.

6.4.1 Single Output
The Single output mode achieves specific simulated voltage output at a single point through the Console
Learn by Example 6.4.1

B Open Analog Output--> Console AO Single Point, upon execution, the console window will be

launched.

B C\Users\9454nDesktop\iif X + v

USB-1601 Single Channel Analog Output in Single Mode
Please Input BoardNumber:

Figure 10 AO Single Point Console

B Based on the console prompts, enter the card number, output channel number, and output voltage

value. Here, select to output 5V on AOO.

B C\Users\94541\Desktop\FEif X +

USB-1601 Single Channel Analog Output in Single Mode
Please Input BoardNumber:

e

Please Input ChannellD:

)

Please Input WriteValue, range: (-16,10):

5

Channel @ Output 5 V Voltage value finished,whether continuous Write Yes/No,1:Yes,@:No

Figure 11 Console AO Single Point Result

B Using a multimeter to measure the voltage between AOO and ground yields a voltage of 5V.
6.4.2 Finite Output

The finite output requires the user to write a piece of data. After starting the AQ, it starts to output the

written data until the output is completed.
Learn by Example 6.4.2

B Connect JYUSB-1601 AO ChO and ground to oscilloscope BNC connector.

B Open Analog Output-->Winform AO Finite, set the following numbers as shown:
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Basic Param Configuration

Slot Number 0 Update Rate(Sa/s) 100, 000

Channel Number 0 Samples to Update 1,000
Waveform Configuration
Wave Type Wave Amplitude ¥ave Frequency
SineWave 10 = 1,000 z
Start Stop

Figure 12 AO Finite Output Paraments
B Click Start to generate a Sinewave. The generated signal is shown below:

@ I1USB1601 Sigle Charnel Firite Output o x

JYUSB1601 Single Channel Finite Output

Figure 13 AO Finite Signal

B And the received signal is shown below.

EFHETE

Figure 14 Oscilloscope Acquisition Signal

6.4.3 Continuous NoWrappping Output
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The continuous acyclic output needs to write a piece of data before starting the AO. After the AO starts,

user needs to continuously write new data to ensure the continuous output of the AO.

Learn by Example 6.4.3

B Connect JYUSB-1601 AO ChO and ground to oscilloscope BNC connector.
B Open Analog Output-->Winform AO Continuous NoWrapping, set the following numbers as

shown:

Basic Paraa Configuration

Slot Number

Channel ID 0

Update Rate(Sa/s) 10, 000

Samples to Update 5,000

Sample Clock Source Internal
Vaveform Configuration

Vave Type SineVave

Vave Anplitude 5

Vave Frequency 10

Figure 15 AO Continuous NoWrapping Output Paraments

» Inno wrapping analog output, you can change the parameter of the signal whenever you want in
Waveform Configuration when generating the wave. After the configuration you should click

Update to apply the changes.

B Click Start to generate a sine wave first. The result is shown below.

@

JYUSB1601 Single Channel Continuous NoWrapping Output

— Series1

! Vaveforn Configuration

Yave Type SineWave

Wave Anplitude 5

Wave Frequency 10

Update Stop

Figure 16 AO Continuous NoWrapping Signal

B And the received signal is shown below.

USB-1601 | jytek.com | 27



JY USB-1601 Specs and Manual_EN

iy,
AT

Figure 17 Oscilloscope Acquisition AO Sin Signal
Now change the Wave Type to SquareWave and click Update to generate it. The

result is shown below.

@ JYUSB1601 Single Channel Continuous NeWrapping Cutput

— Series1 0

:
10,000
35 +

9,000

Vavefornm Configuration

0.5
VYave Type SquareWave v

Wave fnplitude 5

2.5
Vave Frequency 16

o

4.5

Figure 18 Update AO Square Signal

And the received signal is shown below.
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Figure 19 Oscilloscope Acquisition AO Square Signal

6.4.4 Continuous Wrapping Output

The continuous loop output first writes a piece of data before starting the AO. After the AO starts, the

board will repeatedly output this data until user sends a stop command.

Learn by Example 6.4.4
B Connect JYUSB-1601 AO ChO and ground to oscilloscope BNC connector.

B Open Analog Output-->Winform AO Continuous Wrapping, set the numbers as shown.

JYUSB1601 Single Channel Continuous Wrapping Output

Basic Param Configuration

— Series1

Slot Humber 0

Channel ID 0
26

Update Rate(Sa/s) 100,000

Samples to Update (10,000

Waveforn Configuration

Vave Type SineWave
1 t Wave Amplitude 5
Wave Frequency 1,000
0s
Start Stop

1
0 200 400 600 800 1000

Figure 20 AO Continuous Wrapping Paraments

B Click Start to generate the signal. The result is shown below.
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@

JYUSB1601 Single Channel Continuous Wrapping Output

¢ T T — Series

iy

Figure 21 AO Continuous Wrapping Signal

And the received signal is shown below.

Figure 22 Oscilloscope Acquisition AO Signal
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6.5 Digital 1/0 Operations

The JYUSB-1601 provides powerful programmable digital 1/O functions. Programmable I/O supports

static TTL. User can acess these | / O information through software polling.
Learn by Example 6.5

B In this example JYUSB-1601 outputs a digital signal by its DO function and reads it back by its DI
function.

B Connect DIO ChO to Ch4 and Ch5. JYUSB-1601 sends a digital signal through ChO and reads the
signal back from Ch4 and Ch5.

B Open the first program Digital Output-->Winform DO SinglePoint.

B Set Line 1 in High-Level positions, make sure all other lines are in Low-Level positions. Click Start

to generate the High-Levels as shown.

@

JYUSB1601 Single Digital Output
Hagh (¢
1

Figure 23 Single Digital Output

B Open the second program Digital Input-->Winform DI SinglePoint.
B Click Check DI Status. The result is shown below.

@

JYUSB1601 Single Digital Input

w u 2 [} u i "] u

Figure 24 Single Digital Input

»  The result matches the high and low levels set before.
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6.6 Counter Input Operations

6.6.1 Edge Counting

The counter counts the number of active edges of input signal.The count value is written to the register

on each rising edge or falling edge of the signal to measure as shown in Figure 25.

Start

Signal to Measure

Register 0 1 2 3 4 5 6

Figure 25 Simple Edge Counting in Single Mode

Learn by Examples 6.6.1

B Connect the signal source’s positive terminal of a signal source to JYUSB-1601 SRCO, negative
terminal to the ground.
B Set a squarewave signal (f=1kHz, Vpp=5V).

B Open Counter Input-->Winform CI Single EdgeCounting, set the following numbers as shown:

JYUSB1601 Single EdgeCounting

Basic Param Configuwration

L 0 OutBvent Threshold 4204907295

el OutBvent IdleState LovLevel

Init Count o PauseTrigger ActivePolarity None

Counter Direction Up

Count Result

0

Start Stop
Figure 26 EdgeCounting for Single Mode

»  Counter Direction is set by Counter Direction.

»  The table in the sample program is a connection diagram for your convenience.

B The edge counter works when Start is clicked.

B The result is shown by Counter Value. In this example the Counter Value increases by 1k every

second for a 1kHz squarewave.
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@

JYUSB1601 Single EdgeCounting

Count Result

56062

Counter Value

Stop

Figure 27 Edge Counting Result

6.6.2 Pulse Measurement

The counter measures the high-level and low-level duration of signal.The count value of the duration of
the high-level or low-level is written to the register on each rising or falling edge of the pulse to measure,

as shown in Figure 28.

Start
: #-—Pulse High-—%-—Pulse Low-3

Signal to Measure

Timebase

Register

Figure 28 Pulse Measurement in Single Mode

Learn by Examples 6.6.2

B Connect the signal source’s positive terminal of a signal source to JYUSB-1601 SRCO, negative
terminal to the ground.

B Set a squarewave signal (f=1kHz, Duty Cycle=50%, Vpp=5V).

B Open Counter Input-->Winform Cl Single PulseMeasure, set the following numbers as shown:
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@
JYUSB1601 Single Pulse Measure
Basic Param Configuration Measure Result
Slot Musber 0 : High Pulse Neasure(S)
Counter ID 0 » 0
Measure Type PulseMeasure Low Pulse Measure(S)

0

Start Stop

Figure 29 Pulse Measure for Single Mode

Click Start to start measuring the pulses. The result is shown by High Pulse Measure(S) and Low

Pulse Measure(S):

JYUSB1601 Single Pulse Measure

Measure Result

High Pulse Neasure(s)
4.999E-05
Pulsslloasure Low Pulse Measure(S)

5.001E-05

Stop

Figure 30 Pulse Measure Value for Single Mode

The numbers show the duration of High/Low Pulse in one signal period and match the duty cycle

set before.

6.6.3 Frequency Measurement

The counter measures the frequency of signal to measure.Every time the user reads the data, driver will

automatically calculate the frequency (f,) according to the HighTick (ticky), LowTick (tick,;) values and

known frequency of the timebase (f}4s.) according to the formula 1 and return the result to the user.

1
X —
tick, + tick,

fx = frase
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Learn by Examples 6.6.3

B Connect the signal source’s positive terminal of a signal source to JYUSB-1601 SRCO, negative
terminal to the ground.

B Set a squarewave signal (f=10kHz, Duty Cycle=50%, Vpp=5V).

B Open Counter Input-->Winform ClI Single Frequency Measure and click Start. The result is

shown below by Frequency Measure (Hz):
" @ JvUSB1601 Single Fr — .

JYUSB1601 Single Frequency Measure

Basic Param Configuration Measure Result
Slot Number 0
Counter ID 0 . Frequency Measure (Hz)
0
Neasure Type FrequencyMeasure
Start Stop

Figure 31 Frequency Measure for Single Mode

»  The result matches the frequency set before.

@

JYUSB1601 Single Frequency Measure

Measure Result

Frequency Measure (Hz)
10000

Frequencylleasure

‘ Stop ‘

Figure 32 Frequency Measure Result
6.6.4 Period Measurement

The counter measures the period of signal to measure. Period Measurements is using Frequency

Measurement internally and returns the inverse result of Frequency Measurement.
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Learn by Examples 6.6.4

B Connect the signal source’s positive terminal of a signal source to JYUSB-1601 SRCO, negative
terminal to the ground.

B Set a squarewave signal (f=10kHz, Duty Cycle=50%, Vpp=5V).

B Open Counter Input-->Winform Cl Single Period Measure and click Start. The result is shown

below by Period Measure(S):

JYUSB1601 Single Peroid Measure
Basic Param Configuration Measure Result
slot Number 0
Peroid Measure ()
0

Countex ID 0

Heasure Type Peroidiieasure

Start Stop

Figure 33 Peroid Measure for Single Mode

»  The result of Period Measure(S) shows the correspond to the frequency set before.

6.6.5 Two-Edge Separation
The counter measures the separation between the rising edges of two signals.

The number of rising edges of timebase between the rising edge of the first signal and the rising edge

of the second signal is written to the register on each rising edge of the second signal.

The number of rising edges of timebase between previous rising edge of the second signal and current
rising edge of the first signal is written to the register on each rising edge of the first signal as shown in

Figure 34.
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Second Signal

Start

First Signal

Timebase

=N

.6.--.
w N
w N

Register

(=]
o

Figure 34 Two-Edge Separation in Single Mode

Learn by Examples 6.6.5

Connect the 2 signal source’s positive terminal of a signal source to JYUSB-1601 SRCO and AUX, 2
negative terminal to the ground.

Set a squarewave signal (f=1Hz, Phase=0°) and a squarewave signal (f=1Hz, Phase=135°).

Open Counter Input-->Winform CI Single TwoEdgeSeparation Measure and click Start. The
result is shown below by First to Second(S) and Second to First(S), which represent the time

difference between the rising edges of the two signals:

@ 1YUSB1601 Single TwoEdgeSeparation Measure = a X

JYUSB1601 Single TwoEdgeSeparation Measure

Measure Result

First to Second(S) 0.62503597
Second to First(S) Y, 37502159
Stop

Figure 35 Two-EdgeSeparation Measure for Single Mode

The table in the sample program is a connection diagram for your convenience.

Due to the phase-difference between First Signal and Second Signal, First to Second and Second
to First are different and summarize as 1 s.

The table in the sample program is a connection diagram for your convenience.

Due to the phase-difference between First Signal and Second Signal, First to Second and Second
to First are different and summarize as 1 s.
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6.6.6 Quadrature Encoder

The quadrature encoder includestwo encoding types: x2, and x4.

x2 Encoding

When A leads B, the count increase occurs on the rising edge and the falling edge of A; when B leads A,

the count reduction occurs on the rising edge and falling edge of A as shown in Figure 36.

Start

A (¢
: ppiiggEipn i eniNpnilen

Register 1 2 3 4 5 6 7 6 5 4 3 2

Figure 36 Quadrature Encoder x2 Mode

x4 Encoding

When A leads B, the increase of count occurs on the rising and falling edges of A and B. When B leads

A, the decrease in count occurs on the rising and falling edges of A and B. As shown in Figure 37.

Start

Register 12 3i4 56 7i8 9101112 141312111109 8 {7 6 5 4 i3

Figure 37 Quadrature Encoder x4 modeTake Encoding x2 mode as an example.

The count value is written to the register on each rising edge of the signal A, as shown in Figure 25.
Learn by Examples 6.6.6

B Connect the 2 signal source’s positive terminal of a signal source to JYUSB-1601 SRCO and AUX, 2
negative terminals to the ground.

M Set a squarewave signal (f=1Hz, Phase=0°) and a squarewave signal (f=1Hz, Phase=135°).

B Open Counter Input--> Winform Cl Single QuadEncoder and click Start. The result is shown below

by CounterValue according to the counting rules.
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\4

@

JYUSB1601 Single QuadEncoder

Count Result

14

CounterValue

Stop

Figure 38 QuadEncoder for Single Mode

The table in the sample program is a connection diagram for your convenience.

Encoding Type is set by Encode Type (x2, x4).

When the encode type is changed from x2 tox4, you can see the rising speed of CounterValue is
twice than x2Mode.
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7. Calibration

JY USB-1601 Series boards are precalibrated before the shipment. We recommend you recalibrate JY
USB-1601 board periodically to ensure the measurement accuracy. A commonly accepted practice is

one year. If for any reason, you need to recalibrate your board, please contact JYTEK.
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8. Using JY USB-1601 in Other Software

While JYTEK’s default application platform is Visual Studio, the programming language is C#, we
recognize there are other platforms that are either becoming very popular or have been widely used in
the data acquisition applications. Among them are Python, C++ and LabVIEW. This chapter explains how

you can use JY USB-1601 DAQ card using one of this software.

8.1 Python

JYTEK provides and supports a native Python driver for JY USB-1601 boards. There are many different
versions of Python. JYTEK has only tested in CPython version 3.5.4. There is no guarantee that JYTEK

python drivers will work correctly with other versions of Python.

If you want to be our partner to support different Python platforms, please contact us.

8.2 C++

We recommend our customers to use C# drivers because C# platform deliver much better efficiency and
performance in most situations. We also provide C++ drivers and examples in the Qt IDE, which can be
downloaded from web. However, due to the limit of our resources, we do not actively support C++

drivers. If you want to be our partner to support C++ drivers, please contact us.

8.3 LabVIEW

LabVIEW is a software product from National Instruments. JYTEK does not support LabVIEW and will no
longer provide LabVIEW interface to JY USB-1601 boards. Our third-party partners may have LabVIEW
support to JY USB-1601 boards. We can recommend you if you want to convert your LabVIEW

applications to C# based applications.
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9. Appendix

9.1 Typical Measurement Error

Typical measurement error is a term used to describe the variation or uncertainty in a measurement
that is repeated under the same conditions. It can be caused by random errors (chance differences

between observed and true values) or systematic errors (consistent biases in measurement).

Typical measurement error can be expressed as a standard deviation (the typical error of measurement)

or as a percentage of the mean (the coefficient of variation).

9.2 System Noise

System noise refers to any unwanted and random fluctuations or disturbances in a physical or electronic
system that can interfere with its normal operation. System noise can arise from various sources such
as electrical interference, thermal noise, environmental factors, and inherent limitations of the system's

components.

In electronic systems, system noise can affect the accuracy and reliability of signal processing and
communication. For example, in audio systems, system noise can lead to hissing or humming sounds,

and in wireless communication systems, it can cause interference and reduce the quality of the signal.

Reducing system noise is an important consideration in the design and operation of many types of
systems, and engineers use various techniques to mitigate its effects, including shielding, filtering, and

signal processing algorithms.

9.3 Temperature Drift

Temperature drift refers to the phenomenon where the performance or behavior of a physical or
electronic system changes as the temperature changes. Temperature drift can affect various parameters
such as frequency, voltage, resistance, and sensitivity, and it can cause errors or inaccuracies in the

system's operation.

In electronic systems, temperature drift can arise due to the temperature dependence of the properties
of the system's components, such as resistors, capacitors, and transistors. For example, the resistance
of a resistor increases with temperature, and this can affect the accuracy of voltage measurementsin a
circuit. Similarly, the frequency of an oscillator can drift due to the temperature dependence of its

resonant circuit components.

Temperature drift is an important consideration in the design and operation of many types of systems,
particularly those that require high accuracy and stability over a wide range of temperatures. Engineers
use various techniques to compensate for temperature drift, including using temperature sensors to

monitor and control the temperature, selecting components with low temperature coefficients, and
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implementing temperature compensation algorithms in software or firmware.
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10.About JYTEK

10.1 JYTEK China

Founded in June, 2016, JYTEK China is a leading Chinese test & measurement company, providing
complete software and hardware products for the test and measurement industry. The company has
evolved from re-branding and reselling PXI(e) and DAQ products to a fully-fledged product company.
The company offers complete lines of PXI, DAQ, USB products. More importantly, JYTEK has been
promoting open-sourced based ecosystem and offers complete software products. Presently, JYTEK is
focused on the Chinese market. Our Shanghai headquarters and production service center have regular
stocks to ensure timely supply; we also have R&D centers in Xi'an and Chongging. We also have highly
trained direct technical sales representatives in Shanghai, Beijing, Tianjin, Xi'an, Chengdu, Nanjing,
Wuhan, Guangdong, Haerbin, and Changchun. We also have many partners who provide system level

support in various cities.

10.2 JYTEK Software Platform

JYTEK has developed a complete software platform, SeeSharp Platform, for the test and measurement
applications. We leverage the open sources communities to provide the software tools. Our platform
software is also open sourced and is free, thus lowering the cost of tests for our customers. We are the

only domestic vendor to offer complete commercial software and hardware tools.

10.3 JYTEK Warranty and Support Services

With our complete software and hardware products, JYTEK is able to provide technical and sales services
to wide range of applications and customers. In most cases, our products are backed by a 1-year
warranty. For technical consultation, pre-sale and after-sales support, please contact JYTEK of your

country.
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11.Statement

The hardware and software products described in this manual are provided by JYTEK China, or JYTEK in

short.

This manual provides the product review, quick start, some driver interface explanation for JYTEK JY

USB-1601 Series family of multi-function data acquisition boards. The manual is copyrighted by JYTEK.

No warranty is given as to any implied warranties, express or implied, including any purpose or non-
infringement of intellectual property rights, unless such disclaimer is legally invalid. JYTEK is not
responsible for any incidental or consequential damages related to performance or use of this manual.

The information contained in this manual is subject to change without notice.
While we try to keep this manual up to date, there are factors beyond our control that may affect the

accuracy of the manual. Please check the latest manual and product information from our website.

Shanghai Jianyi Technology Co., Ltd.

Address: Room 201, Building 3, NO.300 Fangchun Road, Shanghai.

Post Code: 201203

Tel: 021-5047 5899

Website: www.jytek.com
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