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Attention:

1+ HYCON Technology Corp. reserves the right to change the content of this datasheet
without further notice. For most up-to-date information, please constantly visit our
website: http://www.hycontek.com .

2 ~ HYCON Technology Corp. is not responsible for problems caused by figures or
application circuits narrated herein whose related industrial properties belong to third
parties.

3+ Specifications of any HYCON Technology Corp. products detailed or contained herein
stipulate the performance, characteristics, and functions of the specified products in the

independent state. We does not guarantee of the performance, characteristics, and
functions of the specified products as placed in the customer’s products or equipment.
Constant and sufficient verification and evaluation is highly advised.

4 -~ Please note the operating conditions of input voltage, output voltage and load current
and ensure the IC internal power consumption does not exceed that of package
tolerance. HYCON Technology Corp. assumes no responsibility for equipment failures
that resulted from using products at values that exceed, even momentarily, rated values
listed in products specifications of HYCON products specified herein.

5~ Notwithstanding this product has built-in ESD protection circuit, please do not exert
excessive static electricity to protection circuit.

6 ~ Products specified or contained herein cannot be employed in applications which
require extremely high levels of reliability, such as device or equipment affecting the
human body, health/medical equipments, security systems, or any apparatus installed in
aircrafts and other vehicles.

7 ~ Despite the fact that HYCON Technology Corp. endeavors to enhance product quality
as well as reliability in every possible way, failure or malfunction of semiconductor
products may happen. Hence, users are strongly recommended to comply with safety
design including redundancy and fire-precaution equipments to prevent any accidents
and fires that may follow.

8 » Use of the information described herein for other purposes and/or reproduction or
copying without the permission of HYCON Technology Corp. is strictly prohibited.

©2011- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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1. Package Contents
ENOB Test Board is a tool for customers to evaluate chip’s ADC performance, as

shown in figure 1-1, with HYCON software, can be manipulated in the visual interface
control, the following description of the packaging contents:

Figure 1- 1
| No. | ModelNo.
1. HY3118-AK01 HY3118 Communication Board
2. HY31000-CMO01 HY3118 ENOB Control Board 1
HY3118-AK01 _
3. Cable line USB Type Ato Type B Cable 1
4. Connection line 4Pin/2.54 (2.54mm pitch) 1
©2011- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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2. Safety Precautions

® Do not place heavy objects on the display panel, in order to avoid damage caused by
stress.

® Place the application display boards at steady place, so as to avoid falling damage.

® Do not use this product with the input voltage which is not meeting the electrical
specifications, in order to avoid working abnormally or damage

® Avoid application display boards being touched by liquid, dirt and avoid being exposed
to moisture during operation. This application should be kept in a dry environment, so
as not to affect the function and performance

® Remove the power supply when not using it.

® \When following status occurred, please remove the power supply immediately, and
contact our engineer.

B Power Supply line is worn or damaged.

B Power source (battery) connected but no any light on while operating.

B Component off.

©2011- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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3. ENOB and Noise Free Description

RMS Noise that generated from Sigma Delta ADC is the minimum voltage value of
distinguishable sampling signal. Therefore, 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 ratio of
Peak-to-Peak Noise with Full Scale Range.

RMS Noise Equation:

T ADCIK]
n

(1)

Average Count — Average =

E (ADC[k]—Average)2
V. __ x k=1

RFE n
2Scale

RMS Noise = (2)

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
nlf ———
FSR _ RMSNoise (3)
RMS Noise

In (2)

ENOB = Logz(

n FSR
FSR j: Peak - to-Peak Noise (4)

/n(2)

Noise FreeBits = LOgZ (Peak -to-Peak Noise

Equation of Peak-to-Peak Noise :
Vo x (ADCMaX - ADCMin)

Peak - to - Peak Noise = REF

2Scale

e T e i i i
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4. Software Installation
4.1. Minimum System Requirements
® Hardware Requirements
PC compatible with (PENTIUM® ) system
256MB Memory (recommend 512MB )
500MB Hard disk

® Operation System
Windows XP
Windows Vista
Windows 7
Windows 8
Windows 10

® Apply the following interface modes

USB Port

4.2. Installation and Uninstallation
4.2.1. Software Installation

HYGON

HYCON TECHNOLOGY

For certain operation system, it requires Administrator identity to install software to the

computer.

Execute the Setup.exe execution file, step by step through the screen installation steps.

As shown in below dialog window.

©2011- 2017 HYCON Technology Corp
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&> Setup - HY311x ENOB

.

Welcome to the HY311x ENOB
Setup Wizard
This will install HY311x ENOB version 1.4 on your computer,

Itis recommended that you dose all other applications before
continuing.

O
C
r— |
&
z
(IJ Click Next to continue, or Cancel to exit Setup.
Ll
|—
z
C
9
}
XL

HYGS

License Agreement
Please read the following important information before continuing. V

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

HY311x ENOBR T S B S E AN -

ERRSRASRASCITER (=05 JREEHYIXENOBENER
HEEREN (U TREZEAEM)RHYCONEE

ttp://veww hycontek.comd » BITFRETE M 2505 J )86 FTHY31IXENOB (L
THR R ) 2 TEER -
= TERE

TR RECRRSFEQCEELAE  EERTLATIMERZ
HY1RFETIEE -
@ I accept the agreement

") I do not accept the agresment
HYCON Technology Corporation

<Back |[_ Next> | [ cancel |

$ Setup - HY311x = -

Information 7 ;
Please read the following important information before continuing. \ *

Note: -
Before installing the executive program, proposed closing anti-virus ‘

When you are ready to continue with Setup, dick Next.

software first strongly! Because in the course of installing, some
antivirus software will delete or forbid the materials installed, make
the installation fail or cut off.

Version Revision Record

V1.40 (2017.10.25)

*. Hardware support model:
-HY3118-AK01

*. Support model:
-HY3116, HY3118

x BAi-: " i S EADT -

- HYCON Technology C: ti

<Back [ Next> | [ cancel |

HYGON

HYCON TECHNOLOGY
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& Setup - HY311x ENOI =X
Select Destination Location
. Vihere should HY311x ENOB be installed? V’;

‘ Setup will install HY311x ENOB into the following folder,

To continue, click Next. If you would like to select a different folder, dlick Browse.

1 \HYCON\HY 31 1x ENOB Browse...

Atleast 11.1 MB of free disk space is required.
- HYCON Technology Corporati

&E;iswp-nvm )

| Select Components K
Which components should be installed? \ ¢

Select the components you want to install; dear the components you do not want to
install. Click Next when you are ready to continue.

Full installation -

Main procedure 10.3MB
[¥] Documents 2.4MB

Current selection requires at least 13.4 MB of disk space.
| HYCON Technology Ci i

[ <gak || next> | [ concd |

| Select Start Menu Folder 7 :
Where should Setup place the program's shortcuts? V‘

= i Setup will create the program's shortcuts in the following Start Menu folder.

To continue, diick Next. If you would like to select a different folder, dick Browse.

'CON-HY311x'\HY311x ENOB Browse...

["]Don't create a Start Menu folder

| HYCON Technology C ti

| <sack || nedt> || concel |

©2011- 2017 HYCON Technology Corp
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hich additional tasks should be performed? V

Select the additional tasks you would like Setup to perform while instaling HY311x
ENOB, then dick Next.

Additional icons:
|¥] Create a desktop icon
[] Create a Quick Launch icon

HYCON Technology Corporation

Select Additional Tasks 7 :
| W 'Y

[ Setup - HV311x

Ready to Install
Setup is now ready to begin installing HY311x ENOB on your computer, V"

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.,

Destination location:
C:\HYCON'HY311x ENOB

tup type:
Full installation

m

Selected components:
Main procedure
Documents

Start Menu folder:
HYCON-HY311x\HY311x ENOB

<

HYCON Technology Corporation -

Installing
Please wait while Setup installs HY311x ENOB on your computer. v

Extracting files...
C:\...\HY311x ENOB\Documents\ADC Performance Test Tool User's Manual_EN.pdf

- HYCON Technology Corporation -

HYGON

HYCON TECHNOLOGY
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& Setup - HY311x ENOI

Completing the HY311x ENOB
Setup Wizard

HYG

(= e

Setup has finished installing HY311x ENOB on your computer,
The application may be launched by selecting the installed
icons.

Click Finish to exit Setup.

|:| View Revision. bt
[ view ADC Performance Test Tool User's Manual_TC.pdf

Launch HY311x ENOB

HYCON TECHNOLOG

4.2.2. Software Uninstallation

Figure 4- 1

HYGON

HYCON TECHNOLOGY

To certain operation systems, it requires Administrator identity to uninstall

software.

1. Control panel (Start->setup -> control panel), clicking” Program and Function”.

i32‘I¢(FJ ®HE =BV IEM =EH)

fEHEREET

HEEENER
ESCRENEN EE0SEs  BNISTEESET , Ass EE . BN S EE .
B $TFFEE5E Windows Thas
| v | EE
28 FEnEE. | g

[E]HY311x ENOB version 1.4

et HY313x ENOB V1.4

[F1HYCON Burner Transfarmer version 1.4

ﬁllntel(R] C++ Redistributables for Windows* on Intel(R] ...

4|

i |

| HYCON Technology Corporation m=RiEd: 1.4
. EENEHE: hitp:/fwww.hycontek.com/i...

HYCON Technology Co
Hycon Technology L
HYCOM Technology Co

Intel Corporation -

r

Figure 4- 2

2. After pressing "Yes", the program will be uninstalled but no relative window will

pop up.

e T e i i i
©2011- 2017 HYCON Technology Corp
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Are you sure you want to completely remove HY311x ENOB and
all of its components?

[ . - =EEE
&) -[a » =sms FrEEsIEEn » ESAE |4 || 2= = P
MR EEE =BV ISM ZEH

| i1} N

i R EAIER
|| ESC==n=EH SEDSEE , ENIETISEET , Anss EE | EN % 'BE .
B $TFF R34 Windows TaS
Em - = - @

¥YCON Technology Co

ycon Technology (

CON Technology Co

el Carparation

Jhycontek.comyi...

Figure 4- 3

©2011- 2017 HYCON Technology Corp
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5. Software Menu Description

O%ﬁon USE Bcan  Read RAM ENOB Test

LT

USB Scan Read ENOB &
Register Noise Free Test
Figure 5- 1
5.1. Option
Communication
and Chip select \ USEScan R
Display RAM RAM Panel %
Panel ) =
REG Panel
Display / ADC Panel
REG Panel /" '
Display ADC
Panel
Figure 5- 2
5.1.1. Setup
Chip Bl 3151 = [B]%]]
selection | > )
Select Chip ’f%l
Communicatiors
& |nterfafce

Communication
-
Mode

Figure 5-3

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

©2011- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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5.1.2. RAM Panel

el i =]
- lolilzzlalslelzlelslalelc]o e |r
00o oooooDoo - - - - - - - -|- -
JE1S] Sl el el el el el el el Ml Ml il Ml Ml Ml Bl B
ozol - [-|-|-|-|-|-|-|-|-|-|-|-|-|-
Memory o - - - - 22 2 Z|Function Iist_ shows
| Content | U I U U U U N RO RO B R R up after clicking
— right button of the
E - - B R I ) - B R I ) - - mouse
Jk=1e] et Il el el
oFal- - - - - - - - -|- - ~-/- - -
as0 00 00 00 00 00 00 0000 o0ign == ~leslss o

frsmer et Mark
aoo|00 00 Duwuu 00 00 00 00 00 00
oo

Bet Mark({new color) 1
oa0|00 00 00 o0 ooloolooloo ooloo ¢ ) '| Mark (define new color) |

Rest Mark -
EDD 00|00 oo oo o0 od Settips oo Reset All Mark
gco|00 00 00 00 00 00 og \
oo
opo|00 0000 00 00 0 Cancel tips oo et Cancel all marks
oEo|00 00 00 00 0o o oo ssstnt
|OF0| 0000000000 04 Cancel all tips o> Reset dll Hint
Losd RAM Data <«—1] Save as RAM file
Save RAM Data
Bankl i L . -
Save To excel Load RAM file

Switch to RAM | _y RAMBANEQD Save RAM contents

BANKO in Excel format
Figure 5-4
B Open RAM window, memory content of the chip will be displayed.
B If the address is inexistent, it will display “—".

B If the address shows that the number has a underline, it means Hint has been

configured.

B The data in the address can be directly modified by clicking the left button on the
address.

B By double-clicking the left button on the address, the window of modified data will
show up.

B For details, please refer to HY-IDE software manual, RAM window operation.

5.1.3. REG Panel
it RN H e ETers |.._JL2

|II'IDD:M[DDD J=00 ||ng:ramCDunter:D |
|II'ID1:M[DEIEI =00 ||Wc:rk: oo | |C}m1e:BQAdDDDD |

PAGE]

REGD -0 O8M IEQEN ADCEN ENLDO ENEEFO ENOlLi Registersl
REG1 - VN2 INN1 INNO INF2 1

REG2 VEPS1 VEPS0 VENS1l VRNS0 DCSET3 DCSET? DCSET1 DCEETO
REG3 08C51  OS8Cs0 FSEB PAG2 PGAL PGAD ADGN1 ADGNO
REG4 LDO1 LDOO REFO HS Q5R2 Q8R1 Q8RO

Figure 5-5

Please refer to HY-IDE software manual, register window operation.

©2011- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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5.1.4. ADC Panel

ADGN/FRb
H Network
LCD Setup PC | Enabletpo || EnableREFO Enable ADC =
VDDA REFD \ CKIN\ CHOUT VDD /I Enable clock Setup r
\ LDD T T 0 o 0
[~
LT o = I AL EZTCra [
U o N e I R
. 1.2
INP [aN7 ~
INX Network _J‘\Gm DC offset Network M
Setup imi 001
4010 — ’ ADC value display
AlNgG
\ == ?aa PGA[ OO0 -
OPQ
PO 1101
vesa__ti10 o Yo o /
g O 2R/ ADGN =1 NN EL|| s
ij: < %1 A & |2l andsgso 0
AiNz_1900 \ —\___ FRb=full & rp [ OSR Network
AINZ_ 310 = A - . Bits display
e Continue/Stop | #DC outp bits ]
oPQ :g’? Reading data 23 hd
VESSA
=) s
0. 1VDD |
=i T Tl | vate oma |
SSF\.V12!|— = HEx -
+ ] 0O5M OSM enable
INN AN = A
IRQEN IRQ enable
PGASNetwork sTOP | ADCRead | _
etup —— enable "IRGEN" first
USEA e \.-';S \ before EMOB Test.
VRP Network VRN Network
Setup Setup Read ADC data

Figure 5-6

B Please refer to HY-IDE software user manual, ADC window operation.
Setup parameters; please refer to HY311x Series datasheet.
B Please do not change setup value when ADC reads data, this may lead to
unpredictable consequences.
B 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.

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

URE On Line

Figure 5-7

©2011- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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5.3. Read RAM

After “USB Scan” completed and “USB on Line” confirmed, please run the “Read
RAM” function. 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.

APD-SD18024-V02_EN

©2011- 2017 HYCON Technology Corp
pagel6

www.hycontek.com


http://www.hycontek.com/

HYGON

HY311x ENOB Test User Manual HYCON TECHNOLOGY
6. ENOB Test
ADC Sample point Instant capture ADC value l Numerical / chart 3
[ PR e P switch display N~ 1=
Sample Point (1074 | ENOB Moise Free  Average Wp-p Moize Fik45 Noisi atch ADC Gaveto | Chang to Chart T W
Scale 23 = C5Y o4 v [+
4 | N
ADC Output bit I’ o |m Floe o] o 5 [oe T [or \{DB R S 7 S =S (A (= 7
0000 B
o Display ENOB Average of Peak-to-Peak L
0002 Isplay ADC sampling . The average
0003 (Count) Noise (nV) number of times
0004 after capturing the

value

0005 Display Noise Free RMS Noise (nV) Save as CSV file
0005

ADC obtain data {2007 Enter the reference

000a voltage value
0003

000
0008
oooc

A 4

Figure 6-1
1. Sample Point
ADC sample point of "Catch ADC" function. Minimum sample of 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.

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

e T e i i i
©2011- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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when ADC setup window displays data in continuous mode.

9. Saveto 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- 2017 HYCON Technology Corp APD-SD18024-V02_EN
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7. Hardware Description

<
S
° USB 2
~ USBENOB TEST| I'C HY3118
NS Board Demo Board
Figure 7-1

PC transmits Command to USB ENOB Test Board; USB ENOB Test Board configures and
reads ADC value via I°C from HYCON HY311x Demo Board.

7.1. USB ENOB Test Board Description

[elololclele]u]

[o]ofolele]e]u]
= o=
B RESF
b

€0A LL06OL

an
[EEER
[c=50=]
€dr
samod g8 (@@ ]
ar £n
= =
5888
[0coed]
an Sl

IR

Figure 7-2

1. J15 : I°C Port
J15 description
PIN1 — VDD . Power o
PIN 2 — SCL » I°C SCK signal wire o
PIN 3 — SDA » I°C SDA signal wire o
PIN 4 — VSS s Ground °

2. JP1-~JP2~J6 ~ U3 : Power Supply Circuit
The power supply loop supplies power to U3 to 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:

(6)

R1+R2
VDD =1240V x| 1+ ——

R3
3. U7 : USB Port

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

e T e i i i
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7.2. HY311x Demo Board Description

VDDA VS5A

HYGON

HYCON TECHNOLOGY

R12
1 AIN1

LOADCELL 1

IPS VDD
h | - | (IJ
B = Y pogver 14
5 p b : 7
3 § * +C16 : I3 VssA
7 ¥ ——c1 3 Pull Vol.
Power Sel VDDA |[10u 1
ower Input C9VDD
CNDDA Ul ]
Ropa _ voD
VSSA =  SCL
OPO = sDA
AIN1 3 CKOUT
AIN2 ' CKIN
AIN3 £ vss
AINA = VRN
BEFO © VEP =
REFO HYSHS
JP1 VDDA T
) N e 100 AINI VSSA —
= : ; 1u
s £ —~ c4 C5
- : *1 k2 10 [am |
CH1 R13 VSSA
JF2 VDDA __ &SSA_ cé P4 DD
\ g B ama | . %
: = _ 1u [0.1u 5 y
2 ; . C7 ce 3 *
z : S R4 100 AN [[00u) ; *
i A o~
CH2 Rl4 VSSA VREF VSSA VSSA
4
VSSA
Figure 7-3

©2011- 2017 HYCON Technology Corp
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URP
URN
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Figure 7-5

e I b hE R £ i i i i i
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T09013-4 VO6 P A1OO®
e o _1<w
IC a0 g v
VDDA
©| AINT HY3118
©@| AIN2
®| VSSA
< < < <
023w oo Zy
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Figure 7-6
1. JP3 : I°C 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
PIN4 — VSS » Ground.
2. JP1 -+ JP2 : ADC Signal Input End
PIN 1 — VDDA ;> VDDA power supply
PIN 2 — AIN1/AI3 s signal input end
PIN 3 — AIN2/Al4 s signal input end
PIN 4 — VSSA > Ground.
3. JP4 : ADC Signal Reference End
PIN1 — 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. Ul : Main Chip
HY3118 IC, SSOP16 package type.
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8. Troubleshooting

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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9. Revision History

Major differences are stated thereinafter

HYGON

HYCON TECHNOLOGY

Date Version Page Summary of Changes
2011/04/12 Vo1 ALL First version release
2017/11/06 V02 ALL 1. Added Chapter 1 and Chapter 2

2. Due to software and PCB are upgraded, so update the file in

the illustrations
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