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Notes:
1. Improvements and contents to this user guide necessitated by improvements to equipment may be
made by Hycon Technology at any time and without notice. You may download the most up to date

version of this user guide at http://www.hycontek.com.

2. Under no circumstances will Hycon Technology be liable in any way for third party copyright
problems concerning graphs and application circuits contained in this user guide.

3. Hycon Technology guarantees that features, typical applications and functions of this product are
compliant with this user guide when being used in stand-alone situation. Hycon Technology does not
make the same guarantee when this product is used together with your finished goods or
equipment. Hycon Technology advises you to conduct comprehensive evaluations and tests.

4. You, and not Hycon Technology, are responsible for making sure that the internal power
consumption of IC is within limits given in this user guide by following the using conditions of input
voltage, output voltage, and load current. Under no circumstances will Hycon Technology be liable in
any way for damage caused by your using this product, even for a very short period of time, in
conditions exceeding limits specified in this user guide.

5. In spite of embedded static protection circuit of this product Hycon Technology advises you do not
apply static that is over protection circuit capacity.

6. Hycon Technology advises you not to use this product in mission critical circuits or components of
mission critical circuits unless authorized with prior written permission. This may include, but not
limited to, health and medical equipment, disaster prevention equipment, vehicles, automotive
equipment, aviation equipment, and equipment and devices that may affect human body.

7. Hycon Technology strives to improve quality and reliability of this product. However every
semiconductor will fail at certain probability and this may cause personal injury and/or fire. Hycon
Technology advises you to pay special attention to redundancy and safety level in designing your
end product. This may prevent incidents and accidents from happening.

8. Transfer and reproduction of part or all of the contents in this user guide in any format without the

prior permission of Hycon Technology is prohibited.

© 2011 HYCON Technology Corp APD-SD18024-V01_EN
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1. ENOB and Noise Free Description

RMS Noise that generated from Sigma Delta ADC is the minimum voltage value of distinguishable sampling
signal. Hence, ENOB (Effective Number of Bits) is calculated by the ratio of RMS Noise and Full Scale
Range. However, RMS Noise must be calculated by many average times. Insufficient sampling times can
only represent RMS Noise for a specific period of time instead of the entire ADC operation. Therefore, RMS
Noise operation times cannot be less than 1024 times.

However, Noise Free Bit represents that ADC output value count is not rolling. Noise Free Bits are

stable ADC output performance. Bit operation is defined as Peak-to-Peak Noise and Full Scale Range ratio.

RMS Noise Equation:

n
3, ADC[k]
19 Count — Average = ksl 7 (1)
n
n 2
kzl(ADC[k] - Average)
Ve N
RMS Noise = S (2)
2 cale

In the above equation, n represents total sampling number of ADC and Scale represents ADC total
output bits. ENOB and Noise Free Bits can be gained by taking Equation 1 and Equation 2 to the following

equation:

FSR
FSR " Rms o
ENOB = Log ( . j= olse (3)
2\ RMSNoise ]/7(2)
FSR
FSR g Peak - to-Peak Noi
NoiseFreeBits = Log ( - j= eax-to-reaxone (4)
2| Peak - to- Peak Noise [n(2)
Equation of Peak-to-Peak Noise:
Vv x(ADC -ADC . )
Peak - to - Peak Noise = REF S'\élglé Min (5)
2
© 2011 HYCON Technology Corp APD-SD18024-V01_EN
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2. Hardware/Software Installation

2.1 Minimum System Requirements

1. Hardware Requirements:
IBM AT/ATX PC PENTIUM® or any above compatible type
Memory size > 32MB (>256MB is recommended )
Resolution > VGA 1024x768, 256-color display
Hard discs space > 10MB
USB port

2. Operation System
Windows™ 98SE
Windows™ 2000
Windows™ XP
Windows™ Vista
Windows™ 7
Not supportive for 64 bit window, *nix and OSX operation system. Menu could be unreadable

code when operating in non-traditional Chinese operation system.
2.2 Installation and Removal

1. Software Installation
For certain operation system, it requires Administrator identity to install software to the computer.
® |ook for Setup.exe and execute it from CD-ROM menu or unzip file. Proceeding the

installation procedures as frame indicates. As shown in below dialog window.
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Q - € 2 i

-8 iz #E EREX 1

HAUED) [ DAHyconSoft WaretHY 3118 ENOBTEST ¥12 Bz
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0x0409 ini HY3118 ENOETEST instmsia.exe
V1.2 msi

& (4

Lﬂ SoftWare instrisiw exe sstp exe Setup ind
0y e

B AT
3 o

& L

BREARRTIE S
o) EirsEERe

) TBEEERER AR RS
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FEEH £
HY3118 ENOBTEST V1.2
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St (B fe W | ﬂi

Welcome to the InstallShield Wizard for
HY3118 ENOBTEST V1.2

The InstallShield(R) Wizard will install HY 3118 ENOBTEST V1.2
on your computer. To continue, dick Mext.

WARMING: This program is protected by copyright law and
international treaties.

Mext

Bad [ Mext > RF| [ Cancel
s

|
ST E N O TR Tav i b P el THee AR s e M=

Readme Information

Please read the following readme information carefully.

H¥3118 ENOB Test TooliE T B2 S EH#F Q

Eﬁﬁﬁﬁ%EEﬂEMFHﬁrxﬂﬂJ%ﬁﬁWﬁﬂBWUNEHWEﬁEﬁmL%
= R R (0 T AR R HER0)ER HY CONSB i (hitpiwww hycontek com « I FRE#E
T i | Bt THY311BENOB Test Tool ) (DITHE M) ) 2 TEES -

=-HERE
THE FECRRENER /EERmE EERTRIMERZHIIXRT S

E-

W - BE&ER

—  RERTHELN BEESHERTERET - BEET (AR MrEnE
ENEE - OETICER EETAESEESNITEAE  SETAESER
B EEET BE SEEUETS=CATHE - =

Mext

[ < Back ]| Mext > [ Cancel ]
[

= Dz S T ey el

G SN G IER OB TS Ty AN

Lk

Customer Information

Please enter your information.

User Mame:
|Water—Lee

Qrganization:
|HYcon

Install this application for:
(%) Anyone who uses this computer (all users)
() Only for me (WaterLes)

Next

< Back " Mext = * ’ Cancel

HYGON

HYCON TECHNOLOGY
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) sz iy
Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder.

SN LYol O Bl el

K
1

G Install HY3118 ENOBTEST V1.2 to:

C:'¥Program Files\HyEnobTest\HY 3118 ENOBTESTY,

Nex

< Back “ Mext = %l [ Cancel

# H e A N BN S sl i al B et e e A B el

Custom Setup
Select the program features you want installed.

Click on an icon in the list below to change how a feature is installed.

Feature Description

Install to:

Space < Back " Mext = ﬂ [ Cancel

P L O A 2 st ] - |[E][x]

Installing HY3118 ENOBTEST V1.2

The program features you selected are being installed.

Flease wait while the InstallShield Wizard installs HY3118 ENOBTEST V1.2,
This may take several minutes,

Status:

HYGON

HYCON TECHNOLOGY
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The InstallShield Wizard has successfully installed HY3118
EMOBTEST ¥1.2. Click Finish to exit the wizard.

Launch the program

2. Software Removal

To certain operation systems, it requires Administrator identity to remove software.

® Control panel (Start — setup — control panel ) , clicking "install/remove program".

[BFET mEE
EED GED WA0 ReREw TLD RED a
Q. © Y | S g
=} 5 e WnE WA
L O e g ez

-— Er ] = ot =) L= [«
[Thar=pr gry) Wit Wubw[AR INREEIMIG  GENOMT  CRMOMR  SEZHTER E21]
O EomRE N
D P w8 & 2
2 - i ,,d_.}
ARER EE AEENIA e MHIRET  MRERROSA  WEDIT
- i, 4 ] 3
¥
x O 49 w
R &R WRRBNATE  wHEND
FECAHGLSLE Wadow: TH
» @ @
L =)
MUUMSRRT  FILEUNE Lo PRGN

[} HELRREE (=3 Lo

® After pressing "Yes", the program will be removed but no relative window will pop up.

[X]
o |&
\Ejj BRiREMIZ O sEmaEsm) HEAAD: &8 [¥]
2Ew o
BE gy E¥3118 ENOBTEST V1.2 Fedv Z45MB
20 = e 3
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@ I i ? ) EEEEAEISER: HY3118 ENOBTEST 712167 B
o Yt HyeonlDEDMM V1.0 g v 664MB
‘;!E‘&&S O HIDE V180 [ ] A 693ME [0
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3. Hardware Installation
For certain operation systems, it requires Administrator identity to install hardware driving program.
® When connecting PC and USB ENOB Test Board via USB wire, PC will find a new hardware.

Please select "Install from a list or specific location (Advance)" and proceeds next step.
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you inztall softwears for:

USE Device

\') If your hardware came with an installation CD
L or Hloppy disk. insert it now.

What do pou want the wizard ta do?

(3 Inztall the software automatically [Recommended)
(®) Inztall from a list or specific location (Advanced]

Click Mest to continue,

[ Mewt > ][ Cancel ]

®  Select "Don’t search. | will choose the driver to install" and press next.

Found New Hardware Wizard

Please choose your search and installation options. o

() Search for the best driver in these locations.

Uze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

(®) Dan't zearch. | will chooze the driver to ingtall,

Choose thiz option ta select the device driver from a list. “Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

< Back ” Mext > I[ Cancel

© 2011 HYCON Technology Corp APD-SD18024-V01_EN
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® Click "Have Disk".

RN EEACEERREhESERER .

EECOEREERAmAL « 2 (7] MROTGIA TSR
o iz - e

™ AETHTREC

] |
H :
Have Disk
o e A kM E TR ..

k=@ | [T-fw-] @4 |

® Click browse and assign driving program menu, the default location is "C:\Program
Files\HyEnob Test\HY3118 ENOBTEST\Driver" and press yes.

REREEASHEREENESEHER

2. Press Confirm x| ithEE

%ﬁﬁ‘ﬂg—éﬁm}# AEEEET EmE _
Hiif

SE R R SRR )
) C:Program FilestHyEnob TestHY 3118 ENOBTES T\Driver Z| REE. J

1. Browse and
appoint menu

® Select "Hycon-USB Temperature Reader Device" and press next. After compatibility warning

shows up, please press "continue installation".

ANEEACHEREENESEHESL .

RO S MmN + iR [T 5] - MR SR e
Ca e e TS

™ BT HEER )

feiil i 1. Select Hycon-USB
iHyeon-TUEE Temperature Reader Device: | Temperature Reader Device

& RhE L kM i E T RS B s T J
2. Press Next

@ | [FT2w-| ®w |

© 2011 HYCON Technology Corp APD-SD18024-V01_EN
www.hycontek.com Page 10



2\
HY311X ENOB Test User Manual !:!ovm%&g

® |[nstall complete

IETEE R E #TRE

SSEAETEE Ta
: Hycon-TRE Temperatore Eeader Device

1% CERE] BARAYEE - Installation
complete

3. Software Menu Description

T Hy-311xTEST ¥1.2
Option  UZB Scan  Bead RAM  ENOE Tes

(

Set
BHp ENOB &
I Moise Free Test
Figure 3-1
3.1 Option
Communication s Hy-311xTEST ¥1.2
and Chlp select mm.& USBScan Eesd F
DISF&!:};EW EEG Parel
/' ADC Panel
Dizsplay REG 1
Fanel
Dizsplay ADC
Fanel
Figure 3-2
© 2011 HYCON Technology Corp APD-SD18024-V01_EN
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3.1.1 Setup

Chip Selection

Cammunication | > j

hode

Figure 3-3

When test tool and HY311X series are connected, the device number and communication mode is set.
User needs not to make other selection

3.1.2 RAM Panel

Function list shows up
after clicking right
- - - - button of the mouse

A A

Do SetMadk
gr  SetMakinew eolor)
oc Reset Mark
oo Resst All Mark
OC  Zet Hint
OC  ResetHint
OC  Reswt Al Hint
ot
Load RAM Data
Zaye RAM Diads
Zave To encel
RAMEANKD
Figure 3-4 N
B Open RAM window, memory content of the chip will be displayed.
B [f the address is inexistent, it will display —.
B [f the address underlined number, it means Hint has been configured.
B The data in the address can be directly amended by clicking the left button on the address.
B By double-clicking the left button on the address, the window of amending data will show up.
B For detailed operation description, please refer to Chapter 3.2 of HY-IDE software user manual.
© 2011 HYCON Technology Corp APD-SD18024-VO1_EN
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3.1.3 REG Panel

Data of Indirect
Address 0

Indirect Address 0

T 3116 Re gister

INDO: M[O00 J=00 ) | Progre Counter: 0 |
[TND1; M[000 1=00_] [Work: 00 | [Cycle: 243C0000 |
Byte
Indirect Address 1 Data of Indirect
Address 1
Word
Register
PAGE1
REGD - O IRQEN ADCEN ENLDO EHREM‘/EHOP' -
REG1 - - IHH2 IHH1 IHHO IHFP2 IHF1 IHFPO
REG2 | WRPSI | WRPSO WENHSI WRNS0 DCSET3 DCSET2 DCSETI DCSETO
REG3 | OSC51 ©OSCS0 FSRE  PAGZ  PGAL  FGAD ADGH1 ADGHO
REG4 | LDO1 LDOO  REFD  HS OSR2  OSRl  OSED .

Figure 3-5

Please refer to Chapter 3.3 Register window operation of HY-IDE software user manual.

APD-SD18024-V01_EN
Page 13
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3.1.4 ADC Panel

ADGHNIFRR
Metwork |

Enable LD

A D Offzet Metwork

HREFO|

Enable Clock Setup |

LD Setup

ADC value display

J

[OSH Metweork I
—

Bitz dizplay
E—

L]
(RGEN "\\ “alue format

PG, ersbla YROEN" Frit
Metwark vEsA T Fi :'—T befiee ENDB Test Eggﬂe

Setup YRP YRN Continue/Stap Read Enable

Metweork | Metweark Reading data ADC data IR
Setup Setup
Figure 3-6

Please refer to Chapter 3.6 of HY-IDE Software User Manual, ADC window operation.

Setup parameters; please refer to HY311x Series datasheets.

Please do not change setup value when ADC reads data, this may lead to unpredictable
consequences.

®m  ADC value display:

(1) Select ADC value output format, Hex or Dec format output.

(2) Select Bit of ADC value, output from 8 to 23 Bit.

(3) Press ADCRead, ADC output value will be display immediately; the format can be configured
by users.

(4) Press continually of reading data, the ADC output data will be displayed in Dec format.

© 2011 HYCON Technology Corp
www.hycontek.com
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3.2 USB Scan

When USB port is connected to ENOB control board, “USD On Line” will display as like the following

URE On Line

Figure 3-7

3.3 Read RAM

After “USB Scan” completed and “USB on Line” confirmed, please implement Read RAM. The RAM and
Registers of chip will be read to the buffer zone of PC. It will affect RMS Noise and Peak-to-Peak Noise

operation of ENOB Test.

4. ENOB Test

ample Posrl | 71224 =| ERDE Mossn Fiem  fmimge  WooMome  FMG Home rop an | Sl M"ﬁl_l*l; fod Vol Awe, Times

Seae 5 s o v ¥ [ s
= = = —— o .n.[l.‘: e — — - —
[ Average of ADC Peak-to-Peak Moize (0%
f'fm; / zampling (Count)
— RMS Moize (ny)
ADC output bit

- ADC Obtained Data

Figure 3-8

1. Sample Point
ADC sample point of "Catch ADC" function. Minimum sample of OTP ADC output is 64 records and

maximum is 65536 records.

2. Scale
ADC output bit. Minimum ADC output bit is 8-bit and maximum is 23-bit.

3. ENOB

Display ENOB, the calculation is shown as Equation 3, the unit is bit.

4. Noise Free

Display Noise Free Bits, as Equation 4, the unit is Bit.

5. Average

Display sampling average value of ADC, as Equation 1, the unit is Counts.

© 2011 HYCON Technology Corp APD-SD18024-VO1_EN
www.hycontek.com Page 15
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6. Vp-p Noise

Display Peak-to-Peak Noise, as Equation 5 > the unit is nV.

7. RMS Noise
Display RMS Noise, as Equation 2, the unit is nV.

8. Catch ADC
Real-time catch and display ADC value in order. Please do not implement this function when ADC

setup window displays data in continuous mode.

9. Save to CSV
Save the display value to *.CSV file, including ENOB, Noise Free, Average, Vp-p Noise and RMS Noise.

10. Change To Chart

Switch chart and value in value display zone.

11. Ref Volt

Input Reference Voltage (unit: V).

12. Avr. Times
Select software average, the value is display zone will perform average again, according to the times of

selection and then display in value display zone.

© 2011 HYCON Technology Corp APD-SD18024-V01_EN
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5. Hardware Description

<

use USB ENOB TEST

lc

Board

Figure 5-1

HY3118
Demo Board

HYGON

HYCON TECHNOLOGY

PC transmits Command to USB ENOB Test Board; USB ENOB Test Board configures and reads ADC

value via lIC from Hycon HY311x Demo Board.

5.1 USB ENOB Test Board Description

o
006N
293

]
1723
3
COA L1060L

D
Dolmoae]
y
[eJojejolole)

n

Lvan 1vgSSA
[0—=00—0]
Ldr zdr
wod asn[om]
or

Figure 5-2

1. J4 : 1IC Port
J4 description

PIN 1 — VP, powered by J5 and J8.
PIN 2 — DI, [IC SDA signal wire.
PIN 3 — CK, IIC SCK signal wire.
PIN 4 — N/A
PIN 5 — N/A
PIN 6 — VSSP, Ground.
PIN 7 — N/A

2. JP1,JP2,J6 and U3 : Power Supply Circuit

JP1 and JP2 are external power inputs that supply power to U3 and generate VDD power. Using

USB power, J6 is short circuit. Using external 5V power, JP1 and JP2 inputs, J6 is open circuit.

Regulated circuit that composed by U3, R1, R2 and R3 generates VDD power. Amending R1, R2 and

R3 can change output voltage, the relation is as follows:

© 2011 HYCON Technology Corp
www.hycontek.com

APD-SD18024-V01_EN
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VDD =1.240V x (1 +

3. U7 : USB Port

Port connecting to PC, is the power source of entire system (5V), 500mA input.

5.2 HY311x Demo Board Description

(6)

R3

R1+R2j

VDDA
A RO
ANN
5 VDD
1 [o] dJ Rll
- b . poyier 14
- - )| 1 VSA
> 2 © + Cl16 > 5
' TV —=a 2 Pul Vol. LOADCELL 1
Power I VDDA [10u .
4 o~
Powver Imput C9 VDD
= L4 vng P3
| 1 o
— 0.u R5 SCL[ o B
ClV?A % R6 SDA | o N
1 [ 16 Ok Ok N 2 >
o 2 V:’/SDS%A T VS%DL 15 oL : £
._‘ OP03 |2y &  nl14 DA — Digtal
e ANLA | AN B crouT —23
VSAO. L AIND 5 | 2 Y1
AN 'y, CKIN
ARBE |\ 8 Vs 1L ﬂ&m
n AING 7 S VRN !
5 r AINA 5 REFN VP R7
1 ! OPO REFP =My
HY3118 R9 | ——cw0 —cu
JP1 VI]DA ,F — 50 . 5p
) N rf Rl 1 INl VSA — ]
& y: 01u =
> ° N INZ ’% » B
T o J
CHL - -
P2 VDDA V$A ce P4 VDDA c12 §| g .
. . rf,_,“i,\le.AH\B i X . a’l VR H 1 .
& b 0.1u & . . du 0.1u e
: o > = —]0—014 ci5 7
> ° |..QQE|N4 0.4u | > > Ipﬂ\l [10.1u
. 8 ’—, . 8 | p2 VA
o) VREF VSSA VSA
V$A
Figure 5-3

© 2011 HYCON Technology Corp
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oo " |
® 05 B- E = -
® O n c13C9 Pull Difita DQ
JP1 CH1 1
Hi®e|e —
=
x‘
3118
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riz | @ H)cz
oo o C12 CL5
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:5 l (REFo
XX ¥} N < 31
000 * : z &
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Figure 5-4
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e ® 0 00
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Figure 5-5
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T09013-4 VOS5 P3O ®
J5|@ O <o
IC coaw
VDDA
O AINT HY3118
@] AIN2
®| VSSA
< < < <
023w oo Zy
O==w QA xXoXow
> <L > > > > >
saRnlelelo P4 MO
Figure 5-6
1. JP3 : lIC Port
PIN 1 — VDD powered by 3.3V voltage via USB ENOB Test Board
PIN 2 — SCL, SCK signal wire
PIN 3 — SDA, SDA signal wire
PIN 4 — VSS, Ground.
2. JP1 and JP2 : Signal Input End
PIN 1 — VDDA, VDDA power supply
PIN 2 — AIN1 / Al3, signal input end
PIN 3 — AIN2 / Al4, signal input end
PIN 4 — VSSA, Ground.
3. JP4 : ADC Signal Reference End
PIN 1 — VDDA, VDDA power supply
PIN 2 — REFP (VRP), voltage input reference end
PIN 3 — REFN (VRN), voltage input reference end
PIN 4 — VSSA, Ground.
4. U1 : Main Chip
HY3118 IC, SSOP 16 package type.
© 2011 HYCON Technology Corp APD-SD18024-VO1_EN
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6. Question Obviation

1. Registers cannot be configured under ADC window?
USB Scan and Read RAM must be executed first. After that, ADC register value can be configured. If
USB is connected and confirmed, configuration still cannot be implemented, please close program and
remove USB. After plug in the USB, execute the program again.

2. Configuration of ADC window is relatively slow?
Please do not change any setup when ADC reads data, this might bring about unpredictable results.

3. Can the data obtained include time?
Data obtained from the program includes file that be saved as CSV format but not including time. Users
can detect the X axis represents time in graphical display mode, demonstrating in ms. Time recording
function will be incorporated in next version of program update.

4. Program cannot be executed, file lack appears and program demands to reinstall.
Please print the error window and message then please contact the distributor who provided this DMM
EVA Test Tool to you or directly contact HYCON Technology for further support. We are sorry for the
inconvenience that has caused to you.

5. INF error shows up when USB drive program is under installation or is completed and a yellow
exclamation mark appears in “device manager”.
Please copy all programs of Driver file in the installation menu to c:\windows\system32\drivers.
Reinstall driving program again. If error shows up again, please contact the distributor who provided
this DMM EVA Test Tool to you or directly contact HYCON Technology for further support.
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7. Revision History

Major differences are stated thereinafter:

HYGON

HYCON TECHNOLOGY

Version Page Revision Summary
V01 All First Edition
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