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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
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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.
& =lol x|
BEEO REE RO #EHEEW IRO HREE "
QLH - ¥ | L= FHm | -
BLED | = EE
BXEEEHRTF 2 progzam filss Bustemn?2
D) RRAIBIRTERG /J /j
Q) SRR AR T, 0x0409ni T, Auvormint
L REEEE [ - Rl [ &P sEEs
Hibt S ES A WorloooTuetr b P T indos nsilor
I’t 402 KB Microsoft Corporation
e ﬁﬂﬂstf# Ty o e Windows Il (gL Sty :
o) HFzUE Microsft Corporation W 1o Techolnzy
3 HEvER - -
& i BT o i B
i Lj’ gﬁé‘% i H{TSetup.exe
SEWEH S
HY3106 ENOEBTEST ¥1.0
T
e BEE: 2010 L B4R, TF
05:29
9 i 356 MB o HAIEBAE
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N
HYSLOX ENOB Test User Manual____ FIYSVD

x|
Welcome to the InstallShield Wizard for
HY3106 ENOBTEST ¥1.0
The Installshield(R) Wizard will install HY 3106 EMOBTEST 1.0
on yaur compater, To continue, click Mext,
WARNMIMG: This program is protected by copyright law and
international treaties,
% T —2F (Next)
Cancel
) x|
Customer Information 4
Flzase enter vour information,
User Mame:
[ParEeRS
1. i A & TSR
Organization: AEIEZ
[Hvcom
Install this application For:
* fnyone who uses this computer (all users)
T Only For me ()
2. ##F—%(Next)
< Back, | Mext = | Cancel
[ J

Destination Folder

Click Mext to install to this folder, or click Change to install ko a different Folder.

G Install HY3106 EMOBTEST V1.0 to:

C:\Program Files\HyEnobTestHY 3 106EnobTest), change. ..

1. BRI E L
KL B

2. {%F —2F (Next)

< Back o Hest = Cancel |
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[ J

Custom Setup

Select the program Features you wank inskalled.
Click on an icon in the list below ko change how a feature is installed.
Install ko:
BT —2(Next)
Help < Back | Mext = | Cancel |

[ J

Installshield Wizard Completed

The InstallShield Wizard has successfully installed HY 3106
EMOETEST %1.0. Click Finish to exit the wizard,

W Launch the program

2785 5E R (Finish)

2. Software Removal

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

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

B : =olx
BRE FHEO WAY HOAEW TAD HEO >
2 S - ¥ | PrE oEsx | @
#eo [T mis - @z
e S
e B HE
] Jl o a ey i
| o wEBHERIREER 3 4 a2 !5 i fg
i T AETHI ERITEE BOLESE TOEE  SRBae
g = B
EFY 2 - a ) .
@ Windows Update = b _J
. PEMTIE  mER BRERE s imie BE
@ THEEE 2 | mmss ‘
. Bt ”
s @ = -.;5 = g
FHIEEE SASIT SHENE SENE  S8s ARTEE
5 HEE -
wdh 7 &P @ = = =l
12 @t
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® After pressing "Yes", the program will be removed but no relative window will pop up.
o)

BRTZ=EETRE R ™ BETEHD
Jedl foober2000v09.5.1

@+ Google Toolbar for Intemet Explorer

© Goog WEE

}g] HD Tune Pro 210

flil'p Help Center

}§ High Definition Avdino - KB228111

g HTHML Help Workshop

tegy HY 3106 ENOBETEST ¥1.0

FEE IS REEAE R - ShiE (EE] = (36 -

i HvEnob Test¥ 14
O HyIDE VLS

@) ImgBum

lgj InteliR) Graphics Media fccelerat
B8 InteliR) Network Connections Dk
B Intl(R) PROSetSEAR WiFi 8148

_lol x|
T P Y |

Fulv 1686ME -]

Fuls o0 49MB
Sl 175ME J
Fuls 2.04MB

Fl
i
SR

-

HEERL R

1.06ME

Falv 9954ME ]

3. Software 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
Hardware Wizard

Thiz wizard helpz you install zoftware for:

USE Device

:4;':;‘-" or floppy disk. insert it now.

Wwhat do you want the wizard to do?

Click Mext to continue,

Welcome to the Found New

{ -'\J If your hardware came with an installation CD

(7 Install the software automatically [Fecommended)
(%) Install from a list or specific location [Advanced)

MNest > l[ Cancel

© 2010 HYCON Technology Corp
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®  Select "Don’t search. | will choose the driver to install" and press next.
Found New Hardware Wizard

Please choose your search and installation options. :5

(") Search for the best diver in these locations.

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

(%) Don't search. | will choose the driver to install

Chooze thiz option to select the device driver from a list. Windows does naot guarantee that
the driver you choogze will be the best match for pour hardware,

< Back ” Mewt > ][ Cancel

® Click "Have Disk".

REE S EEREmEEEHE n

SSEINAE IS R AL » AN [T —25] - ANEITR I S E bR
chee FNiE7, 0 T (eSSt

I BETETFERDC

R |
Hycan-USE IDE Device
Have Disk
o ERHEAE M TS PR,

@ | [F-2w-] & |

® Click browse and assign driving program menu, the default location is
""C:\ProgramFiles\HyEnobTest\HY3106EnobTest\Driver\"" and press yes.

© 2010 HYCON Technology Corp APD-SD18016-V01_EN
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BN CEERERNESRDHES
2. Press Yes x| {56
SEIN A UL ERD AR  SRETEEE T i
1= CReRAE -
i
]
B R R AR,
|C:\Program Fﬂ,'as\HyEnubTesﬂHYBlDEEnohTesl‘\Drij HEEE.. J
1. Click Browse and
assign menu

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

shows up, please press "continue installation".

BN EE A EEREENESEHER .

RIS S B ETOMAY « SIS [T —5] - MBI SR bEE
S BEsh - ShiE RS aaE] -

 ETIEEEEC)
B 1. #4%Hycon-USB 1

{Hycon-USE Temperature Reader Device . Tem perature Reader Device

A BRHEAAEFMOELI HAFEE A J
2§ R

<@ | [F2w-]| @4 |

® |[nstall complete

IETEE R E #TRE

SSEAETEE Ta
: Hycon-TRE Temperatore Eeader Device

1% CERE] BARAYEE - Installation
complete
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3. Software Menu Description

i

Ophon  ORE Scan Eead RAM  ENOE Test

4

Setup

l

3.10ption

ENOB &

Noise Free Test

Figure 3-1

Communication
i

and Chip select

3.1.1 Setup

Display RAM
Panel

Display REG /

EEG Panel
ADC Panel

Panel

Display ADC
Panel

Figure 3-2

e

Chip

Selection

Communication

o |nterfafce

R Select Chip |H‘r’31 0g v|

Communicaion —» |
Mode

=10l x|

LPT Address

-

[

Figure 3-3

HYGON

HYCON TECHNOLOGY

When test tool and HY310X series are connected, the device number and communication mode is set.

User needs not to make other

selection

© 2010 HYCON Technology Corp
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3.1.2 RAM Panel

e 8l x]
- |o iﬁiz lz [als [ ]z ]e s [alafc o |E [F |
000 oo oo oo oo - - - - - - - - - -
oiol - (- (-|-|-(-|[-|-|-|-|-|-|-|-|-|-
ozo| - |- (-|-|-([-|[-|-|-|-|-|-|-|-|-|-

Memory |- - - - - - - - |- - -/ - - - -

Content -/- - =-|/=-=/=1/=/=/=1=1=1-=1- Function list shows up
osol - - - - - |-/ -1 -1 -] - - - - afterclicking right button
gedl = == =1<1=I=1<1<=1=[<=[=-1=1-=1- of the mouse
ool - | -(-[-|-[-|[-|-|-|-|-|-|-|-|A-
oa0 00|00 o000 oo ooloo oo oofont ool os e e
ooolo0 oo ool 00 00 00 00 oo oo oo ook

set Markinew color)
040|080 00 00 00 00 00 00 00 00 00 00 pohey
DBO|00 00 00 00 00 0000 00 0000 00 pooupn o

oco|on oo oo oo oo oo 00 oo oo oo oo
opoloo oo oo oo oo oo 0o oo oo oo oo setHint
opo|o0 00 0o oo oo 00 00 00 oo oo oo o RestHi

oFoloo oo 0o oo 00 o0 o0 oo oo oo oo DesetillHint
Load EAM Data
BankD Save RAM Data
Save To excel
EAMBANED
Figure 3-4
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.
© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
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3.1.3 REG Panel

Indirect Address 0 Da;a(\jg:eizgi(r)ect
i 0l x|

[TWD0: M[000 J=00 4ngxam Connter: 0 |
|II'ID1: M[O00 =00 @Jﬂi: o | |C).rc:le: 12200000 |

Byte

Data of indirect

Indirect Address 1 Address 1

Word

Register

PAGE]
EEGD INGSC ¢ LDo1 LDo0  ENLDD  EEFOS  SDOH K CH T:
REG] |DMSETZ DCSET2 DCSETD DCEETO IME] INZO  ADGH1  ADGHO
REG2 PGa2 PG4l Pizall FEE Q3R] Q3RO ENEE  ADCEN

Figure 3-5
Please refer to Chapter 3.3 Register window operation of HY-IDE software user manual.
3.1.4 ADC Panel

LDO Setup Enable LDO

ADGN Network

Enable ADC Enable Clock Source =
by | DC Offset Network I I I I I:HJ
VDDA = CKIN ::ch'r /UDD
o OSR Network
REFOS i
Bl . Continuersiop
<l &l reading data
DCSET [0000 vx w - ?; s
l PGA gag_n. ADGN |00 ]| ENADC _i_ ADC_CK = 1fsps I ADC value display
Lo
STaR
YINPT . T .
WM < Pt b |2 i
0] ADGH =10 ibit | & | 24bit :
Ak s = g il Sl Bits displa
VINNZ N FRb = full ._L . ADCoupbits | __—] Pay
Ll ! ]
cli .&Dzé d
+——— ENRB G GRS Value format
Temperature m e
Internal Temperature ! T & ADCRead Read ADC data
WESA / REFP RE TempFead
PGA Network Setup VER BUFF Read Temp. data

Figure 3-6

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

Setup parameters; please refer to HY310x Series datasheets.

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

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

© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
Page 12

www.hycontek.com



2\
HY310X ENOB Test User Manual !:!ovmcc:}&g

(2) Select Bit of ADC value, output from 8 to 24 Bit.
(3) Press read ADC or temperature sensor data. ADC output value will be display immediately; the
format can be configured by users.

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

3.2USB 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
3.3Read 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.

© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
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4. ENOB Test

el Analyse ADC - HY3102

Sample Point {1074 | ENOB Hoise Free  Average “p-p Moise RS Moize Catch ADC Sl Chang to Chart Horvat Al e
Scale 24 R ADC-Temp £sv 12 ¥ 1 - v Contunuous

4 A
i/ |m 0z [iE [04 [o5 05 [o7 o2 o3 e 0B [oc [oD i3 [oF ~
7 . }

000a
0001

ADC output bit |

| Average of ADC sampling (Count) | Peak-to-Peak Noise (nV) |

RMS Noise (nV)

ono4
0005
000e
0007
= ADC Obtained Data |

0009 =

Figure 3-8

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

256 records and maximum is 65536 records.

2. Scale
ADC output bit. Minimum ADC output bit is 8-bit and maximum is 24-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.

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. ADC-Temp

Real-time display ADC value and temperature sensor value in order.

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

11. Change To Chart

© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
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Switch chart and value in value display zone.

12. Ref Volt

Input Reference Voltage (unit: V).

13. 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.

© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
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5. Hardware Description

J
\
p- USB
(§)
X USBENOBTEST| SP! | 11y3100
Board Demo Board
Figure 5-1

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

value via SPI from Hycon HY310x Demo Board.

5.1 USB ENOB Test Board Description

punoIn oloyd Jemod oloud

n

1van 1VESSA
[0—=00—0]
Ldr odr
wod a5 [OTT]
or

Figure 5-2

1. J4 : Optical Coupler SPI Port
J4 description

PIN 1 — VP, powered by optical coupler IC (U8~U13), J5 and J8 must be opened to completely
isolate power. J5 and J8 must be short to use common power supply.
PIN 2 — SPIDI_Q, optical coupler DI signal wire.
PIN 3 — SPICK_Q, optical coupler CK signal wire.
PIN 4 — SPIDO_Q, optical coupler DO signal wire.
PIN 5 — SPICS_Q, optical coupler CS signal wire.
PIN 6 — VSSP, optical coupler Ground.

2. JP1,JP2,J6 and U3 : Power Supply Circuit
JP1 and JP2 is external power input that supply power to U3 and generates 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:

© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
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(6)

R1+R2
VDD=1240V x| 1+———
R3

3. U9, U10, U1l and U12 :

Optical coupler IC components

4. U7 : USB Port

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

5.2 HY310x Demo Board Description

T09009-1-VO1

3

[Goon] [coom]

VDD,
VINNIT_
VINPfi_
Vss,

ToadCell

2

°®_1Lg
-

us

i
ot

HY3100

22
EIN]
T oo

5
{o}

1
S
SDI
ISCK
SDO
cs

VDD,
VINNR_
VINPR_
Vss,

RS

ToadCellz
B
EEE

I}

8

5

3

VDI

SPI

SPI

SPI

Figure 5-3

1. JP3 : Optical Coupler SPI Port
JP description

PIN 1 — VDD powered by 3.6V voltage via USB ENOB Test Board
PIN 2 — SPISDI, DI signal wire
PIN 3 — SPISCK, CK signal wire
PIN 4 — SPISDO, DO signal wire
PIN 5 — SPICS, CS signal wire
PIN 6 — VSS, Ground.

2. JP1 and JP4 : Signal Input End
JP1 and JP4 description
PIN 1 — VDDA, supplies 3.3V power
PIN 2 — VINN1_1, signal input end
PIN 3 — SINP1_1, signal input end
PIN 4 — VSSA, Ground.

3. C9 and C10 : Filter Capacitor
0.1uF SMD capacitor

4. U3 : Main Chip
HY310x IC

© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
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6.

1.

Question Obviation

Registers cannot be configured under ADC window?

Communication way and IC selection must be configured first. After executing USB Scan and Read
RAM, 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.

. Configuration of ADC window is relatively slow?

Please do not change any setup when ADC reads data, this might bring about unpredictable results.

. 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.

. Program cannot be executed, file lack appears and program demands to reinstall.

Please print the error window and message and 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 this has caused to you.

. 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.

© 2010 HYCON Technology Corp APD-SD18016-VO1_EN
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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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