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HY3106/HY3104/HY3102

24-Bit Analog-to-Digital Convert
High Resolution 2AADC

1. f5Rh

. Input EONB RMS System
Model No. Architecture o nels (Bits) Noise Clock
. 50nV
HY3102 Sigma-Delta 2 21 (10SPS) Int. 320kHz
. 50nV  Int. 320kHz
HY3104 Sigma-Delta 2 21 (10SPS) Ext4.9152MHz
. 50nV  Int. 320kHz
HY3106 Sigma-Delta 4 21 (10SPS) Ext.4.9152MHz
2. [BH
® \Weight Scale
® Strain Gauge
® Pressure Scale
® Industrial Process Control

BRERRIAIEFIREENRE
PUZRIEMAZR(PGA) - OLEEIR
# x1, x2, x4, x8, x16, x32, x64,
x128 o

N REEERBANESE
B RC BER LIFiRDIREE
T;&4E 10, 80, 640 3K 2560 SPS
HYE RS R

NERERERS

2 1E 10SPS b SRR ] A5 411
il 50 / 60 Hz AIEA5R

RMS Noise :

10 SPS fiHiERZIF43 50nV
(Gain= 128)

80 SPS i REKIFA 150nV
(Gain= 128)

o];&=E(FH Reference Input
buffer

© 2009-2012 HYCON Technology Corp
www.hycontek.com

Sample

Rate(Max) Temp. Sensor

2560SPS

2560SPS

2560SPS

HYGON

HYCON TECHNOLOGY

SPI BUEE@mNE

SSOP16 5%

P9JE VDDA i§EsS - TRIEEE:
Off, 2.4V 2.7V, 3.0V, g} 3.3V
ERBT{EEE: 2.4V to 3.6V
—40°C to +85°C R{FREZE
NEEMRERE o:#EE 0,1/8,
+1/4 | £3/8, +1/2,+5/8, £3/4, +7/8
& VREF fYR&EE R

I Sleep &E#t, Y 0.65uA
(ENADC = 0)

PE 4 1@ sRE AR\ U (IEM
A~ TR - LR - RiE)
Operation Current :
950uA@Gain=64,128;
300uA@Gain=1,2,4

BulltIn 16 Offset Set Interface Package

YES 4 bits SPI SSOP 16
YES 4 bits SPI SSOP 16
YES 4 bits SPI SSOP 16

DS-HY3106-V05_TC
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3. &7T

HY310x (HY3106/HY3104/HY3102)E—{E=StEE (K IIZXHAY 24-bit Analog-to-Digital i
22(ADC) » NEEBIEH AN IIZRIZBIEIAZE(PGA) » 1 {BRIBABERTE 21bit BB
8 - MEIZm 128 (G5 E/\D IR S 50nV - EARIETIEFERZ 2.4V » T{EEMBEFE S
950uA - REREEAAS 0.65uA - HY3106/HY3104 [E]RF O E ZN SIS AKEN A SKERNE RC
BRI TIFER ; HY3106 EEMMERELLFREIA - BAHETEMRBIVERERAVA]
EFRRIE - HIEFRVEIE 2157 (Weight Scale) ~ fE/J%t ) (Strain Gauge) ~ B (Pressure
Scale)&d T 2 Z B 1%l (Industrial Process Control) o

IR O #RIZRIE U 28 (PGA)RIBE A FHSE A/ EIE 8 » 16 B 32 {5 - 5Ac ADC
BRINARBE 1, 284 F  RENABERR 128 {5 - HBEEEE(REFP-REFN)GE 1 IR
1/2 BEE - $TE RSV AZEFF5EL1.28V » £#640mV » £320mV » £160mV » £80mV >
+40m » +20mV Ed+10mV fZIE - B O LOEIER ERYER R 10T 50/60 Hz FA5E+
i8) 80, 640, Ed 2560 SPS - 5515 4 f@FsRM A RIVEE(ED ~ A ~ LR REEREE)
{74 Offset BYHIPRIEE » II'E 8 MERIREEIEQO ~ £1/8 ~ £1/4 ~ £3/8 ~ +1/2 ~ £5/8 ~ £3/4
Ed+7/8 1) VREF) - EPJ3& VDDA [UigEse » G5 Off ~ 2.4~ 2.7 ~ 3.0 or 3.3V (/18I - 324\
EERERESS - m—ERER MIRIEFRZEZELRE/RH- 27T -

HY310x RYEUE SR HMER SPI {&21E1EEH) » WERE—{E 8 bit TIEE BRI ARHIERIA 16

bit TJ:EXHY ADC EH|E 528 - #2F0—1& 24 bits fY COMB Filter Buffer &ij{H ADC £#& ; O]
ZEEEA Register bit (ENADC)Z R B ENNINREE SRS -
HY310x ;2 SSOP-16 gyi5 » IR{FRVREEEE-40TC ~ 85T -

VDDA CKIN CKOUT VDD
T : I [ |
LDOI[1:0] Band REFOS SDO/IRO
gap
—) LDO — Internal
Reference Osdillator —— INOSC SDI
SCK
INX[1:
[1:0] ~_ DCSET[3:0] OSR cs
ADGN[1:0]l ENADC
PGA[2:0] l
VINP1 [3 I_SE':+ / / J
VINNA1 . .
é 2 Qrder 1bit 24bit ADCO[23:0]
o > AAD
VINP2 LD
VINN2 Sl 1
= L
\_/ FRb
~ ——— ENRB
Temperature
Sensor
1 | 1 |
VSSA REFP REFN VSS
© 2009-2012 HYCON Technology Corp DS-HY3106-V05_TC
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4. SIRES
4.1. SSOP16 3|HIE

HYGON
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vobA [1 o 16 | VDD
vssA [2_] 15 ] sck
VINNT [ 3] [ 4] cs
vinet [4 ] [13] soi
VINN2 [ 5 12 ] spoira
vinez [ 6| 1] ckouT
REFN [ 7| [ 10] ckiN
ReFp [ 8| [ 9] vss
Bz 1 HY3106 SSOP16 5 |}KIE
vooAa [1_|o [ 16 ] voD
vssa [ 2 | [15] sck
VINNT |3 | [ 14] cs
VINPT 4] [ 3] soi
ne  [5] [ 12 7] sponra
ne  [6 ] 11 | ckouT
REFN [ 7| [ 10] ckiN
ReFp [ 8| [ 9] vss
Bz 2HY3104 SSOP16 5||IE
vobA [1 o 16 ] wvoD
vssa [2 | [15] sck
VINNG [ 3] [ 14] cs
vinet [4 ] [13] soi
ne [ ] [ 12 ] spo/ra
ne  [6] [ 1] N
REFN [ 7| [10] nc
ReFp [ 8| [ 9] vss
Bz 3 HY3102 SSOP16 5||IE

© 2009-2012 HYCON Technology Corp
www.hycontek.com
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High Resolution 2AADC

4.2. 1/0 5|jiEZ (SSOP16)

THA O, S EEREE, P

HYGON

HYCON TECHNOLOGY

EBR AELEE

. o S |
ok | 5IRI=2HE B | EE TheesRAA

1 VDDA P P | Analog Power Supply: 2.4~3.6V

2 VSSA P P | Analog Ground

3 VINN1 I A | Analog Input1 (Negative)

4 VINP1 I A | Analog Input1 (Positive)

5 VINNZ2 I A | Analog Input2 (Negative)

6 VINP2 I A | Analog Input2 (Positive)

7 REFN | A | Reference Input (Negative)

8 REFP I A | Reference Input (Positive)

9 VSS P P | Digital Ground

10 | CKIN I A | External oscillator input

1" CKOUT @) A | External oscillator output

12 | SDO/IRQ O S | SPI Data Output

13 | SDI I S | SPI Data Input

14 | CS I A | SPI Chip select Input

15 | SCK I A | SPI Clock Input

16 | VDD P | Digital Power Supply: 2.4~3.6V

© 2009-2012 HYCON Technology Corp
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5. [EAAE
5.1. BNHI2:
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1uF

VDDAI

—

VINPlI
To.mF

==0.1uF

VINNlI

REFN I

© 2009-2012 HYCON Technology Corp
www.hycontek.com

VSSA I

HY310x

VDD

SDO
/IRQ

SDI

CK

1 [ [ s

CS

VSS

VDD

HY11PXX

VSS

:
L

Bk 4 BIVXAIRERER

DS-HY3106-V05_TC
page8



HY3106/HY3104/HY3102

24-Bit Analog-to-Digital Convert
High Resolution 2AADC
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6. EFRdIR
6.1. EEFRIIK
Register
SYS[7:0]
FREA System Configuration
Address 000
Name INOSC LDOI1] LDOI0] ENLDO REFOS SDOH CH TS
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
TIATRRE 0 0 0 0 0 1 0 0
Register
ADC[15:8]
BiEE| ADC EfIE s
Address 001
Name DCSET[3] | DCSET[2] | DCSET[1] | DCSET|0] INX[1] INX[O] ADGNI[1] | ADGNI0]
Read/Write R/W R/W R/W R/W R/W R/W RW R/W
TIATRRE 0 0 0 0 0 0 0 0
Register
ADCI7:0]
R ADC #ERHIE7F83
Address 001
Name PGA[2] PGA[1] PGAI0] FRb OSR[1] OSR[0] ENRB ADCEN
Read/Write R/W R/W R/W R/W R/W R/W RW R/W
#DIaHRRE 0 0 0 0 0 0 0 0
Register
ADOO0[23:0]
BTz ADC channel 1 measured date
Address 010
KDIRHARE X
Read/Write R

© 2009-2012 HYCON Technology Corp
www.hycontek.com
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Register
ADO1[23:0]
B ADC channel 2 measured data
Address 100
KDIRAREE X
Read/Write R
Register
TSO[15:0]
FRAH Temperature sensor measured data
Address 110
KDIaHRRE X
Read/Write R

© 2009-2012 HYCON Technology Corp
www.hycontek.com
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HY3106/HY3104/HY3102
24-Bit Analog-to-Digital Convert HVCQ"

High Resolution ZAADC HYCON TECHNOLOGY
6.2. EEARRA
SYS Register :  System configuration control register (8bit)
INOSC . Oscillator source select
0o External oscillator
1 Internal oscillator
LDOI[1:0] . LDO output voltage selection
00 : 3.3V
01 : 3.0V
10 : 2.7V
11 : 24V
ENLDO : Enable LDO control
0 : Disable
1 : Enable
REFOS . Reference voltage selection
0 : Disable
1 : Enable
SDOH : Enable SDO Pull High
0 : Disable
1 : Enable
CH . ADC channel input select
0 : Measure Vinp1 —Vinn1
1 :  Measure Vinp2 — Vinn2
TS X Measure temperature sensor
0 : Disable
1 : Enable

www.hycontek.com page11
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ADC Register

ADC configuration control register (16bit)

HYGON
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DCSET[3:0] : DC offset input voltage selection (VREF = REFP-REFN)
0000 : OVREF
0001 +1/8 VREF
0010 +1/4 VREF
0011 +3/8 VREF
0100 +1/2 VREF
0101 +5/8 VREF
0110 +3/4 VREF
0111 +7/8 VREF
1000 0 VREF
1001 -1/8 VREF
1010 -1/4 VREF
1011 -3/8 VREF
1100 -1/2 VREF
1101 -5/8 VREF
1110 -3/4 VREF
1111 -7/8 VREF
INX[1:0] Input voltage multiplexer
00 Input no change
01 Both of ADC input connect to VINN
10 Both of ADC input connect to VINP
11 . input switch connection
INX[1:0] 00 01 10 11
Connection @ @ @
ADGNI[1:0] : Input signal gain for modulator
00 Gain =1
01 Gain =2
10 Gain=3
11 Gain=4

© 2009-2012 HYCON Technology Corp
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HY3106/HY3104/HY3102

24-Bit Analog-to-Digital Convert HVCQ"
High Resolution ZAADC HYCON TECHNOLOGY
PGA[2:0] : Input signal gain for modulator

000 : PGA Disable

001 : PGA Gain =8

010 : Reserved

011 : PGA Gain = 16

100 : Reserved

101 : PGA Gain = 24

110 : Reserved

111 . PGAGain=32

FRb . Full reference range select
0 :  Full reference range input
1 1/2 reference range input
OSR[1:0] : ADC output rate select
00 : 10sps
01 : 80sps
10 :  640sps
11 :  2560sps
ENRB . Enable reference buffer
0 : Disable
1 : Enable
ADCEN . ADC control
0 . Disable
1 . Enable

e eee———— ]
© 2009-2012 HYCON Technology Corp DS-HY3106-V05_TC
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HY3106/HY3104/HY3102
24-Bit Analog-to-Digital Convert HVCQ"

High Resolution 2AADC HYCON TECHNOLOGY

7. |
7.1. ABSOLUTE MAXIMUM RATINGS

Description HY310x UNIT
VDDA to VSSA -0.3t0 +3.6 \
VDD to VSS -0.3to +3.6 \
VSSA to VSS -0.3t0 +0.3 \
Input Current 100, Momentary mA
10, Continuous mA
Analog Input Voltage to VSSA -0.3to VDDA + 0.3 V
Digital Input Voltage to VSS -0.3to VDD +0.3 \%
Maximum Junction Temperature +150 °C
Operating Temperature Range —40 to +85 °C
Storage Temperature Range —60 to +150 °C

7.2. ELECTRICAL CHARACTERISTICS

All specifications at TA=—-40°C to +85°C, VDDA = VDD = REFP = +3V, REFN = VSSA, and PGA*Gain=128, unless otherwise noted.

HY310x
PARAMETER CONDITIONS UNIT
MIN TYP MAX
Analog Inputs
Full-Scale Input Voltage (VINP — VINN) | VREF =VDDA, +0.5*VREF/(PGA*Gain) \Y
Full-Scale Input Voltage (VINP —VINN) | VDDA=3.3V, VREF =1V, +0.9*VREF/(PGA*Gain) \Y
Negative Signal Input (VINN) VSSA-0.1 VDDA V
Positive Signal Input (VINP) VSSA-0.1 VDDA V
Common-Mode Input Range VSSA-0.1 VDDA \
System Performance
Resolution No Missing Codes 24 Bits
Internal Oscillator, SPEED = High 80 SPS
Internal Oscillator, SPEED = Low 10 SPS
Data Rate - -
External Oscillator, SPEED = High foLk/61440 SPS
External Oscillator, SPEED = Low foLk/491520 SPS
Digital Filter Settling Time Full Settling 4 Conversions
. . Differential Input, End-Point Fit, G = 1,
Integral Nonlinearity (INL) VIN=0.9VR, delta VR~1.24V 10 ppm
Gain=1, +50 ppm of FS
Input Offset Error -
Gain=128, +3 ppm of FS
. Gain=1 1 uv/°C
Input Offset Drift -
Gain=128, 10 nVv/°C
) . Reference Buffer off, o
Gain Drift Input common voltage=VDDA/2 5 ppm/*C
fIN = 50Hz or 60Hz External
Normal-Mode Rejection +1Hz, fDATA = Oscillator” 90 dB
10SPS
Common-Mode Rejection at DC, Voltage=VDDA/2+ 0.1V 80 dB
) fDATA = 10SPS , Gain=128, 50 nV, rms
Input-Referred Noise -
fDATA = 80SPS , Gain=128, 150 nV, rms
Power-Supply Rejection at DC,VDDA=3V+0.1V, Gain=1 80 dB

© 2009-2012 HYCON Technology Corp
www.hycontek.com
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High Resolution 2AADC
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| at DC,VDDA=3V+0.1V, Gain=128 120 dB
Voltage Reference Input
Voltage Reference Input (VREF) VREF = REFP — REFN VDDA \%
Negative Reference Input (REFN) VSS-0.1 VDDA/2 \%
Positive Reference Input (REFP) VDDA/2 VDDA+0.1 \%
Voltage Reference Input Current
(Input buffer on) 10 nA
Digital
VIH All digital inputs except CLKIN 0.7 VDD VDD + 0.1 \%
CLKIN 0.7 VDD 3.7 \%
Logic Levels VIL VSS 0.2VsSs \Y
VOH IOH = 1mA VDD - 0.4 \Y
VOL IOL = 1mA 0.2VDD \Y
Input Leakage 0<VIN <VDD 0.1 nA
External Clock Input Fre
(FCLKIN) put Frequency 4.9152 MHz
Serial Clock Input Frequency (fSCLK) 5 MHz
(1). HY3102 1 RN AR = s VIRE.
All specifications at VDD=VDDA, Internal Oscillator enable, unless otherwise noted.
PARAMETER CONDITIONS HY310x UNIT
MIN TYP MAX
Power Supply
Power-Supply Voltage (VDDA, VDD) 2.4 3.6 \%
Normal Mode, VDDA=2.4V, Gain=1 185 MA
Normal Mode, VDDA=2.4V, Gain=128 730 MA
Normal Mode, VDDA=3.0V, Gain=1 195 MA
Normal Mode, VDDA=3.0V, Gain=128 770 MA
Normal Mode, VDDA=3.6V, Gain=1 200 MA
Analog Supply Current -
Normal Mode, VDDA=3.6V, Gain=128 800 MA
Power-Down, VDDA=2.4V 10 MA
Power-Down, VDDA=3.6V 15 MA
Internal LDO (ENLDO=1) 45 MA
Reference input buffer (ENRB=1) 45 MA
Normal Mode, VDD = 2.4V 90 MA
. Normal mode, VDD = 3.6V 130 MA
Digital Supply Current -
Power-Down, SCLK = High,VDD = 2.4V 0.6 MA
Power-Down, SCLK = High,VDD = 3.6V 0.75 pA

© 2009-2012 HYCON Technology Corp
www.hycontek.com
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HY3106/HY3104/HY3102
24-Bit Analog-to-Digital Convert HVCQ"
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8. ZAADC Noise Performance

HY310xEH ¥ ZAADCIEH T EZRVE A RS - BR 5 LBV EAREIREEGain,
Output rate, REIRGRABAZBRFR R < BIEFEFFREEN @A FIREE » 22ERBR
1.2V > Bl 1024 E&H -

2AADC Noise Performance with Output rate/GAIN at VDDA=2.4V, VREF=1.2V
Output rate | Max. Vin(mV, . ENOB RMS Noise Noise Free PEAK-TO-PEAK Noise
(p3) oevREr 0 | Gaini ={PGA| < ADGN (RMS Bit () (Bit) (W)
+1080 1 1=} 1 Ixi 1 20.69 1.466 18.19 8.222
+540 2 i=1 1 ix} 2 20.70 0.703 18.09 4.324
*270 3 i=i 1 ixi 3 20.53 0.527 17.96 3.136
*135 4 i=i 1 ixi 4 20.43 0.423 17.91 2.436
+68 8 i=! 8 {x{ 1 20.54 0.196 17.91 1.224
+34 16 i=! 16 ! x! 1 20.92 0.087 18.38 0.496
10 17 24 =i 24 ixi 1 20.20 0.083 17.63 0.493
+540 32 =i 32 ixi 1 20.08 0.068 17.55 0.389
*270 48 1=! 24 Ixi 2 19.61 0.063 16.98 0.387
*135 64 i=1i 32 ix{ 2 19.44 0.053 16.72 0.346
+68 72 i=i 24 ixi 3 19.15 0.057 16.52 0.357
+34 96 {=! 32 {x{ 3 18.89 0.051 16.26 0.318
+8 128 {={ 32 ixi 4 18.52 0.050 15.97 0.291
+1080 1 1=t 1 Ixi 1 19.14 4.165 16.47 26.477
+540 2 i=i 1 ixi 2 19.14 2.067 16.41 13.881
*270 3 =1 1 ix! 3 18.98 1.544 16.37 9.475
+135 4 i=i 1 ixi 4 18.86 1.262 16.25 7.722
+68 8 i=i 8 ixi 1 19.02 0.562 16.36 3.559
+34 16 1= 16 | xi 1 18.84 0.320 16.30 1.851
80 17 24 =i 24 ixi 1 18.73 0.229 16.13 1.396
+540 32 =i 32 ix{ 1 18.60 0.189 15.98 1.161
+270 48 i=! 24 Ix} 2 18.09 0.179 15.50 1.076
+135 64 i=1i 32 ixi 2 17.88 0.155 15.43 0.850
+68 72 1=1 24 ix} 3 17.60 0.167 14.98 1.028
+34 96 =} 32 ix! 3 17.40 0.144 14.73 0.921
+8 128 |=! 32 ix! 4 17.06 0.137 14.43 0.850
+1080 1 =i 1 Ixi 1 17.70 11.220 15.06 70.065
+540 2 i=i 1 ixi 2 17.58 6.118 14.99 36.811
+270 3 i=i 1 ix! 3 17.51 4.275 14.97 25.001
*135 4 i=i 1 ixi 4 17.31 3.677 14.65 23.311
+68 8 i=i 8 ixi 1 17.46 1.655 14.79 10.623
+34 16 1=} 16 | xi 1 17.27 0.951 14.58 6.122
640 *17 24 =i 24 ixi 1 17.25 0.639 14.65 3.876
+540 32 i=i 32 Ixi 1 17.05 0.552 14.47 3.300
+270 48 1=! 24 Ix} 2 16.55 0.519 13.95 3.157
*135 64 I=! 32 ix} 2 16.41 0.428 13.87 2.499
+68 72 1=} 24 1xi 3 16.16 0.455 13.62 2.646
+34 96 {=! 32 Ix{ 3 15.93 0.401 13.30 2.480
+8 128 {=! 32 ix! 4 15.52 0.398 12.79 2.651
+1080 1 i=i 1 ixi 1 16.21 31.686 13.48 212.248
+540 2 =i 1 ix} 2 16.05 17.600 13.26 122.420
*270 3 i=i 1 ix} 3 16.07 11.640 13.46 70.846
+135 4 i=! 1 ix: 4 15.95 9.444 13.27 60.938
+68 8 i=i 8 {x{ 1 16.03 4.482 13.38 27.995
+34 16 {=i 16 | xi 1 15.93 2.395 13.29 15.017
2560 17 24 i=! 24 ix} 1 15.82 1.729 13.04 11.896
+540 32 1=1 32 {x{ 1 15.85 1.266 13.27 7.617
+270 48 i=i 24 ixi 2 15.44 1.119 12.65 7.796
+135 64 =i 32 ix{ 2 15.27 0.944 12.64 5.864
+68 72 i=1 24 ixi 3 15.04 0.989 12.49 5.808
+34 96 i=! 32 ixi 3 14.83 0.852 12.31 4.903
+8 128 {={ 32 ix} 4 14.46 0.826 11.92 4.810

(1) Max.Vin (mV) is the max. input voltage of single end to analog ground (AVSS).
B3 5 XAADC Noise Performance Table
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RMS Noise £ Peak-to-Peak Noise Zigti ARG FASFESHY Noise » RMS Noise
258 ADC gy A Noise » ARS8 AT{EERRY Peak-to-Peak Noise 27t 1024 £J(x3.3
[EMEAEZ )RR A EdER/)\ Noise HYZ(E -

The Effective Number of Bits (ENOB(RMS)) is defined as:

In( FSR. J
ENOB(RMS): RMS Noise |n(2)

(2>< VREF x \/%(ADo[k]-Average)z ]

50

. k=1
RMS Noise = 02
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024
> (ADOL])
Average = &1
1024
RMS Noise Diagram RMS Noise Diagram
500 p— 5
aln= in=

450 Output rate ~ 10sps 4 gjgu:rate~103ps

400 3 t H

350 g 2
8 300 | =1
;"g: 250 § 0
S 200 g 1

150 |- 3 -2

100 S| 1111 I

4
5

5 -4 3 2 1 0 1 2 3 4 5 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 22-bit output LSB base on 22-bit output
RMS Noise Diagram RMS Noise Diagram
350 5
Gain=128 Gain=128
300 | Outputrate ~ 10sps 4 Output rate ~ 10sps ’ ‘
3
250 g o LU I|III [ 1] IIIIII‘ H|I [ IIIII JII HI
g 200 g T
£ Q0
§ 10 O ot ol i ol
100 32 ||
50 3 i T | 1
4
0 5

-5 -4 -3 -2 -1 0 1 2 3 4 5 201 401 601 801 1001

Output Code (LSB) Time (reading number)
LSB base on 19-bit output LSB base on 19-bit output

-
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ENOB Diagram INL Diagram
22.0 0.0010%
215 L 0.0008%
0.0006% i
210 F \ \ A
i \ \ |
ﬁ A p r A#‘H\ hw ‘M M““H/H\v“u Al 0.0004% I\ h\ ‘\
o 205 IV MM W' UL "‘M‘U“‘»“}u VT ‘w‘v ‘w‘/\\m"‘wm Y ¥ 0.0002% Al ‘"‘J‘\“N nol
1 L A L AT A MRTAMLA
g 200 ‘ b L £ 0.0000% : .‘l\vy“m‘u“n‘\
= 5 oY R
w195 Z -0.0002% \ I | ‘H‘ “w
z | |
19.0 -0.0004% ! !
Gain=1 -0.0006% [ Gain=1
18.5 | Output rate=10sps Output rate=10sps
180 delta VR~1.24V ~0.0008% | jeita VR~1.24V
’ o o o o o o o o o o o o o _000100/0
o o o o o o o o o o o o o o o o o o o o o o o o o
N o c+] © < N N < © @ o N o o o o o o o o o o o o
- S S S % ¥ % § = - & 8 ¥ 5 O
Input(mV) Input(mV)
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9. SPI

HY310xHy @A TE = {ERSPIRYEHmE - —HF 4 R : CS ~ SDI ~ SDOAISCK -
ECS = Lowfs - SDOE#HAIFEIHigh » [EFSPIFEIRTILAT(F - SDIZSData inputfyi&i& » SDI
B RESCKIEZIFHY310xUINE X - SPIFY—{EFrame#s 8bit » Z£—{EFrameCommand -
Commandgy#&ziul B3F& 6 Command FormatFfi~ : S£—{@Ebits%5]ReaddyEWrite
Register » # 2K 3 {Ebit;2Registergyithilt » 28 5 {@bit/FEZEN0 command read » &i&{Ebit
#shighlF » FZEADCHinterrupt i=H » SILAAAE TNcommandg,gJ PAiEdata register ;: &
CS=Highf% » EREA ZHWEE - CommandiizE 6-8 {Ebit&lEZlow » EcommandiEzRi% -
‘N—{&frameZData-Datafy RETILLE 1 2| 3 {Eframe- SDOEZINAVE XI/ISCKAVIE 5 &% -
SDIE|RESCKRVE&in L - B3 7 Write register and read register/3SPIgYWrite Register
fRRead RegisterfIf5AKE - MBENE RIS » FAESDO=LOWES » ERERIT BN - B3 8
Continuous read modezz3{#H Continuous Reading modeRYiFAKE - EADCISBERIFFSDO
g Z ficHighf[ELow - SO LAAR @ MasterERI 2 E#T - EDataF&SDOERNSE
EIADCERIEHT - x#&CSUIRFHigh - SDORIZE SR - WRSDOBFZEAIEED]
PASESYS #HYSDOH registert£SDO% ZHigh -

SiEhIE 328 SYS[7:0] - ADC[15:052 E & @ BF5se—{E ADC FREEAER(RQ) » 73
4 {& OSR BYBFREE » SDO &I=E (¢ High i1 %l Low » Z#& 8B N Read Command : & Read
Command 5EfY, » 15 IRQ &% #% - BITEH SCK eI ADC @& -

SPI Command
Name Re/Wr Add[2] Add[1] Add[0] NCR -
No
Read =1 Address Address Address | Command | Reserved | Reserved | Reserved
BTz Write =0 bit2 bit1 bit0 for Read be O be O be 0
O AAREE 1/0 1/0 1/0 1/0 1/0 0 0 0

Bz 6 Command Format

Re/Wr Read or Write
1 Read
0 Write
Add[2:0] Register Address
000 SYS (8 bit long)
001 ADC (16 bit long)
010 ADOO (24 bit long)
011 Reserved
100 ADO1 (24 bit long)
101 Reserved
110 TS (16 bit long)

111

© 2009-2012 HYCON Technology Corp
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NCR : No command for read
o disable
1 : enable (reset by CS = high)
Write REG Read Data
a /. /. /. /.
17 1/ 1/ 1/
IIII
SDI \< Command X :{II},EG >/ M
/L
77
o \ A_own Y

1 R LIRa I

B 3% 7 Write register and read register

Continuous Read

cs | /L /L /L

44 77 44

Command
SDI Continuous Read

RQ

1 1 Il (1T

B3 8 Continuous read mode

ADC Data SDO Return to
p Update High after data
€5 / (IRQ) /" is sended

_ j I,I,
SDO/RQ N\ A o

77

el

Bz 9 SPI IRQ signal.

e eee———— ]
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T]_ T7 T8
cs
7.
7/
— MSB LSB I
SDO/IRQ /
T, [T | T4 [ Ts Ts
SCK
\ \
Bz 10 SDO timing
To Ty
cs
/7
7/
\
SDI
MSB LSB
T1o
SCK

Bzt 11 SDI timing

© 2009-2012 HYCON Technology Corp
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Limit at TMIN to

Parameter TMAX Units Conditions/Comments
Ty 100 ns MIN SCLK High Pulse width
Ts 100 ns MIN SCLK Low Pulse width

© 2009-2012 HYCON Technology Corp
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10. Overview
10.1. Input Channel Multiplex

HY3106 Bt aLrim A RERE » MBI AEBEREEE A NENECEER - B
g AR EFE ADC BERT BICEFMBRNERRFARLIEE - HXH IRQ AR - iEM
HHE BT LUEE » [EEREA ~ BREIAKE - [EMARRREBE#EA - t)8iE Channel
Multiplex Z3EERFR ADC A BIEE - £ ADC B ER AT BIEEIBENERBALIEE -
10.2. Low-Noise PGA

HY310x2—#E {5 (Low-Drift) » {K2E(Low-Noise) TiRIZEMKEF(PGA) » I E
RHRETVERSFIERENK - I2Z[EMTOHR KR8 3 (BERB[BRAWLENR) - E&/ WD
BEASEAS 50nV s FEHPGA Module3EZHK 8 ~ 16 ~ 32 {FXRE A ZEIADC - RERYNAERE
ANERVEAPE - EERRAVEZRDBEZEERMACT EERREERIE -

Gain Sensor Output Impedance (Ohm)
8 4000
16 2000
32 1000

®I% 3 (BREBAMHER)
10.3. 2EERWA
SZERMH REFP 2 REFN MinilAZIPIERS S EERH - VREF = REFP - REFN -
%8 SVREF TI%i2 1 3% 1/2 {8#7 VREF : 1S2ZEZE AR HY310x T3RE(EF Buffer »
{#F Buffer I\/EZE REFP IR REFN {J{& - REFP RNE/)\fR 1.2V » iff REFN REARR
VDDA-1.2V - {SRNEFAPIERAT Buffer /SZ @RS » ZTHESEE ADC fIiEEE - BEE
ERAVER AFB 179 500K -

REFP REFN

g o ESD
’—‘K J\_‘ Protection
| |

1,1/2VREF

SVREF[0]

IR AlixE ESD AYRE _HEE - FTLAUEMHETE REFP 2 REFN RY#a A EZEBA T /R
-100mV » H3~OJi#Bi8 VDDA 100mV L E » S0 AT
VSS — 100mV < REFP or REFN< VDDA + 100mV
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10.4.COMB Filter

HY310x£RA 3 BRI BLRK AL B ARV LRI DUEREE  JIR{ERA 4.9152MHZ
RYEZEA3RE 2560, 640, 80 1 10HzAVEEILLEER B 12 FISEXREfEEH HE] 100Hz, EData
Rate = 10SPS » X R#iLEASE 10HzZ2WHNHi=AY - RIEERF I #H iR S0HZEE 60HzAYSEZR
AR ©

magnitude of 10sps

OI_ I T T 1 I | T T T

-0 E - : : | s é. N S AP —
-205
-40?

Gain - dB

i : 1] Vi ok | ; i

) L

i ; | ; | f ]
_gg_ OO -5 OO 1 i O 00 W O O, SO

| Y |;| |. | \ { W,
I [ | S EEECEIEE v TR (AR H I‘ Ol 10 RN 8 S| g .I.I.Il... : I."|“|""“'nui”.f“"‘l'_

11 1L
0 10 20 30 40 50 60 70 80 90 100
freqg- Hz

Bx 12

magnitude of 80sps
g_!_.__.%h. - T - T S s B T T T T
20 .-\.‘\ S ................................ _

40| L

60| S Aol

Gain - dB
)

|

1
0 50 100 150 200
freq-Hz
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B 13

1 \
_40_;. \. : ; \

_50_; bl l' ".'-.

Gain - dB

Ty | oo | e

NN A W
-100 || u |||I||“| Fi)

magnitude of 10sps & 80sps

f 3 :

-120§ | | || I| |: ‘l 'I‘ :|| |j I! J|" ] _ Irlh'. . nop L . :
_14o€""._..____ l ‘ ’[ K ‘\

HYGON
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freq-Hz
B 14

magnitude of 10sps

T LY

Gain - dB

A00f e '

-105

3 O I o ANOOVUUNIR -WOOUOR . SU.  SOVOT WOORI OSSO SO

I i
46 48 50 52 54 56 58
freqg- Hz

B 15
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10.5. RiFsESR

& ENADC =0 5 [G)iFREERE] External ER Internal BY Clock: I BRF A #BVFESE /) VIR TuAe
& ENADC =1 5§ ADCCK =0 - EZRES RC EEEREL - B8 S%RVERE - IRFEZ
il 50Hz/60Hz FY 18 - BB NEZFAMEL RC BE@IAEZR - {FH Crystal FUsRZE/)
ENADC =1 H ADCCK = 1, 3ZZNZ[8 Clock i A2\ 21 Crystal » J1EREZEHFH| 50Hz/60Hz
B8 » B584Z 4.9152Mhz g9 Clock gf, Crystal -

CKIN CKOUT

Internal Clock

MUX

TO
ADC

Bk 16

ATERTT - EOMEREEREE  R1 B AN ST B R ER SRR
W BRI HEEREE) - WILE S BB 4.9152Mhz I BIEH R1 FAER 1MQ-
RN ERSE X ERERREE N IMENEREELHER - (ERSHIZEEN T C1 &
C2 EERTMKIE - TN EERES 49152Mhz » RI=IMQ BET + BB SEERIRRAR
30 KSR -

r——-
c1,, 4.9152Mhz

I
e o I g CKIN
e LT
cz2,,
@i boeees I g CKOUT
I

= |_Internal

Bx 17 AaR&EasOIRE
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10.6.)5/E &3

= ENADC =15 » JLUERARTMRERERKENGE - REIE TS register 5273 1
% » £ KK 3.2ms ({5 4.9512Mhz Crystal 8{NE) RC OSC)#& » R &=L —1E IRQ - It
FFREREZRENS TSO Register » AR E ADC HIERIZECRAVERTE  YIEIRAAVER
ER » AR TS register EEEIEZAY 0 - E ADC HIISTER T ZHEIEERT ADOX Register - it
mE RS B R R E RV RIER RERVEREE /- 2C -

TmE TA NAIS TPS MEIERVERIE Vies@TA » TPS RYRILHZERR Vres ¥imER1 LR
—IRIEHIER - OIS EIRMR{E Gres(TERIZE)INT

Vips@Ta-V1Ps@ok
(273.15+Tosset+ TA)-(0)

Grps=

Vips@rs
275+Ta

e eee———— ]
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10.7. BUBIE T\

ADOO, ADO1 pRIZREA RIS 1 BEE A\BE 2 (VBLEUIBRERE TS » HES
Bit[23:012UREKIHEAY » EARIRFIN Comb Filter &iHAY 24-bit E#sl - Comb Filter FYZETE
TVRERYIN MR

+FSR/-FSR : [EMEEHEAERIEE

ADO[23:0]
ERERIEN SR T
IR B +/ \1E :{Ef—ﬁu
il
AVR _|1 7FFFFF 0111-1111-1111-1111-1111-1111

AVR_1 zi 000001 | 0000-0000-0000-0000-0000-0001
Py AR B
_ 0 000000 | 0000-0000 0000-0000 0000-0000
_RERER

—AVR_MZ% FFFFFF 1111-1111-1111-1111-1111-1111

—-AVR _ | 800000 1000-0000 0000-0000 0000-0000

Bz& 18 ADO[23:0]edH A\ S5ERATRT
k——  ADO[23:16] — k—— ADO[15:8] — ADO[7:0] —

Analog to Digital Convert Data 24bit

MSB | lLsB
23122121120119(18|17|16||15|14{13|12|11|{10|9 |8 || 7|6 |54 |3 |2|1]0
Fri = T T
¢ Convert Data +17bit N :
¢ Convert Data +20bit :;
I‘_ ______________________________________________________________________

B3 19 ADO[23:0]@# T ET =

TSO REFANENRERERNEIRERERE S - LE83 Bit[15:018UEERHER - &
FAIR75 5 Comb Filter #gjHRY 16-bit &%l - Comb Filter FYEIERTVAERN ] NATR o

—— TSO[15:8] — TSO[7:0] —

MSBli Analog to Digital Convert Data 16bit l LSB
IS{14113|12|11({1019 |8 ||7|6[5]4]|3(2]1]0
Feer _ T
¢ Convert Data £15bit »

Bl 20 TSO[15:0)# T EnEE

e eee———— ]
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M. FTEER
TERg' HERETN 5 IBaEy SIREL HRER BE | w8 MSL?
T, jiZea8 BE | HW
HY3106-E016 SSOP 16 E 16 Tube 100 Green3 MSL-3
HY3106-E016 SSOP 16 E 16 Tape & Reel 2500 Green3 MSL-3
HY3104-E016 SSOP 16 E 16 Tube 100 Green3 MSL-3
HY3104-E016 SSOP 16 E 16 Tape & Reel 2500 Green3 MSL-3
HY3102-E016 SSOP 16 E 16 Tube 100 Green3 MSL-3
HY3102-E016 SSOP 16 E 16 Tape & Reel 2500 Green® MSL-3

' EMEE - HRRNELSRN (EER)

Bian : REYEEKZE HY3106 £33~ SSOP16 & -
BZEL Tube £5 - HIBR T
Bian : MEYEEKE HY3102 £35€~ SSOP16 & » BT
HZEP/ Tape & Reel H&-8lff T

& Reel
2MSL:

[=1= N ]

I==HuTal

2N

oo O

Enon

N

B R%%A HY3106-E016 >
ARG EE 8RR Tube
BER%A HY3102-E016 >
2N EEREEREEE RIS Tape

REBRXEFRRKE IPC/JEDEC J-STD-020 RYMREBIILAEREE DR » WES
EEEAER o

IPC/JEDEC J-STD-033 {yiZEETE « A5k

* Green (RoHS & no CI/Br):

HYCON ZE #5574 Green Product » 55 RoHS 15N ERZEIRE(Br/CI<0.1%)
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12. R BINEH
12.1.SSOP16(E016)
D »
‘16 97

Pl 1T /£ A
AT N -

L*O 25

GAUGE PLANE

‘Q%T SEATING PLANE
AL

SYMBOLS MIN NOM MAX

A - - 1.75

A1 0.10 0.15 0.25

A2 - - 1.50

b 0.20 - 0.30

c 0.18 - 0.25

D 4.80 4.90 5.00

E1 3.81 3.91 3.99

E 5.79 5.99 6.20

0.41 - 1.27

e 0.635 BASIC

e° 0 - 8
Note:

1. All dimensions refer to JEDEC OUTLINE MO-137.
2. Do not include Mold Flash or Protrusions.
3. Unit: mm

e eee———— ]
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13. {Z5]5CEx

AN @A Z ZECRRIMTS - iEa S SREE S

SRS N L iiEEE

HYGON
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AR BX SERE
V01 Al FDAREETS
V02 4 ETREET ISES

5 ERIEAINES

16
17~18
19  1BI0SPIRE

22 & 10.2. Low-Noise PGA

26 (B3 10.6. BERKESR
28 1EIN10.7 HBERIAS
29 BNEIEEA
30 EUEIRBNENA

V03 4 IBINERLLBERER
19 1210 SPI EREH
29 HEINEIEEH

V04 26 IEIRHIBRERAA

V05 30 EFHREAENR
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ZE TR 52ZAADC Noise Performance Table

f
f
14~15 {8 7.2. ELECTRICAL CHARACTERISTICS
f
{2 RMS Noise Diagram
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