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1. RFRh
* BRERBNIIBAREIRRS

® NERIEMAKZF(PGA) » OlEEY
8 x1, x2, x4, x8, x16, x32, X64,

x128 o

¢ NENREEESRMADNNITSE
B RC E&z5 LFIFARLDIELEE

® OJ3#iZ 10, 80, 640 gy 2560 SPS
HYSUSE iR R

o NERERESR

® E{E 10SPS iR K5OI [E) RN
il 50 / 60 Hz BYEH5E

® RMS Noise :
10 SPS i HiRZKEFA 50nV
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® SPI ZiEEmTHE

SSOP16 5%

® [NiE VDDA igR8% - O EEER:
Off, 2.4V 2.7V, 3.0V, Ty 3.3V

® ERET({EEE: 2.4V to 3.6V

—40°C to +85°C B{FRE&E

¢ NEEMRERE OERE 0,£1/8,
+1/4 , +3/8, +1/2,+5/8, £3/4, +7/8
& VREF iV REER

® K Sleep &Eift, #Y 0.65uA
(ENADC = 0)

o [(NE 4 EFRm A REI\UEA(ED
BIA ~ TR~ LR - 21H)

(Gain=128) ® Operation Current :
80 SPS #j iR IFA 150nV 950uA@Gain=64,128;
(Gain=128) 300uA@Gain=1,2,4
® O#IZE(FH Reference Input
buffer
Mlsg.el Architecture ChIQrE:IZIs [EQJI?S? RMS Moise System Clock Sar?qusx;{ate Built;nn;'oermp. DCSJESEt Interface Package
HY3102 S[ilge’?:aa' 2 21 (15005?53 Int. 320kHz 25605FS YES YES SPI sigp
HY3106 S[ilgerlr;:' 4 21 (15005”;’51 Ejt”i' 31250*2(;12 25605PS YES YES SPI ngp
2. fER
® \Weight Scale
® Strain Gauge
® Pressure Scale
® Industrial Process Control

© 2009-2016 HYCON Technology Corp
www.hycontek.com

DS-HY3106-V07_TC
page4


http://www.hycontek.com/

HY3106/HY3102

24-Bit Analog-to-Digital Convert HVC\”'\"
High Resolution ZAADC HYCON TECHNOLOGY
3. &I

HY310x (HY3106/HY3102)2—EASEE (KINZRAY 24-bit Analog-to-Digital a2
(ADC) » NEZBE AR T ERIZAIE M AR (PGA) » 1 fEHIRBUKBER T 21bit FyEMNIH
18 128 BFIF &/ &R 50nV - BRRIE T{FERR 2.4V TIFEREFES 950uA »
INIREEAAS 0.65uA - HY3106[E ol EEN SR AREN A ERANE RC EEAKNAR L(F
S8 ; HY3106 EEmt LHREA - BARER MRRINERBNIBHREE  HE
FRYEEE B EFE(Weight Scale) « fE/J%# 5 (Strain Gauge) ~ B /J(Pressure Scale)El T 2518
1224l (Industrial Process Control) »

BRI RV O RIERIE UK 28 (PGA)IRIEE A FASE A /J\EHE 8 » 16 Bl 32 {5 - 5fC ADC
BV EE 1 - 2 B 4 5 » RENAEERR 128 & - HSEER(REFP-REFN)BE 1 IR
1/2 HUEE - SR EENMAZEFIEL1.28V » £640mV > £320mV » £160mV » £80mV »
+40m » £20mV Ed+10mV fYREIE - @O LOEE R ERYE HESR: 10(T7H0H) 50/60 Hz SR
i8) 80, 640, Ed 2560 SPS - SSNH 4 BFRMARIVEZ(ED ~ TR « CHEREEHE
fili73 Offset FIHIFREE - {15 8 BEAIREREREQO » £1/8 ~ £1/4 ~ £3/8 ~ £1/2 ~ +5/8 ~ +3/4
Ed+7/8 Y VREF) - ENjE VDDA YiSEEgs » OJF Off ~ 2.4 ~ 2.7 ~ 3.0 or 3.3V Y3 EE - BZHN
EERERERS  T—ERER TIIRERESHE/NR+-2 °€

HY310xHYEUE BRI EHMER SPI =B 1EH » NENE—E 8 bit BB RV RMIESIA] 16

bit TEEETHY ADC $EHI|ET75828 - FEE—{E 24 bits §J COMB Filter Buffer #§j4 ADC #% ; O]
ZEEF A Register bit (ENADC)ZIZEHIBEENSHIRBRE @S~ -
HY310x2 SSOP-16 Fy15E » 1R{ERY;RE &I E £-40°C ~ 85°C o

VDDA CKIN CKOUT VDD
1 1 1 1
I.|.I od ].I
LDOJ[1:0] Band REFOS SDO/IRO
gap
—) LDO —
Reference O";tceilrlzfgr ¢—— INOSC SDI

scK
INX[1:0]

~ DCSET[3:0] cs
l PGA[2:0]
VINPL [} I_Sé';' /J_
VINN1
3 2 ?rder ADCOI[23:0]
VINP2 L e $ AAD
VINN2 Si- |
>
~

Temperature
Sensor

VSSA REFP REFN VSS

. _______________________________________________________________________________________________________________________________________________________________________________}
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4. SIRIES
4.1. SSOP16 5|HIE
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=57 1 HY3106 SSOP16 5|RIE

vobA [1 |o
vssa [2_|
vinng [ 3|
vine: [ 4|
vinng [ 5|
vinez [ 6|
REFN [ 7|
Rerp [ 8|
vobA [1_|o
vssa [[2_]
vinng [ 3|
vinet [ 4|
ne 5]
ne 6]
REFN [ 7|
Rerp [ 8|

6 VDD
15 SCK
14 CS
13 SDI
12 | SDO/IRQ
11 NC

0 NC

9 I VSS

ElRIEIEEIEIE

Bz 2 HY3102 SSOP16 Z|1IE
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4.2. 110 5|f)zEEK (SSOP16)

“TEA, O, S P EHER, PERR A" BB

. o SR |
ok | 5 IRal=atE | EE TDeessA

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

2 VSSA P P | Analog Ground

3 VINN1 I A | Analog Inputl (Negative)

4 VINP1 I A | Analog Inputl (Positive)

5 VINN2 I A | Analog Input2 (Negative)

6 VINP2 I A | Analog Input2 (Positive)

7 REFN I A | Reference Input (Negative)

8 REFP I A | Reference Input (Positive)

9 VSS P P | Digital Ground

10 | CKIN I A | External oscillator input

11 | 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 |VvDD P P | Digital Power Supply: 2.4~3.6V

#x1& 1 SIRERERERHA

© 2009-2016 HYCON Technology Corp DS-HY3106-V07_TC
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1uF

I

s

——

0.1uF

—=—0.1uF
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SDO

RQ >
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6. BFadI%
6.1. EEadR

HYGON
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Register
SYS[7:0]
FREA System Configuration
Address 000
Name INOSC LDO[1] LDO[0] ENLDO REFOS SDOH CH TS
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
IaAREE 0 0 0 0 0 1 0 0
Register
ADCJ[15:8]
RHA ADC EHIEFas
Address 001
Name | DCSET[3] | DCSET[2] | DCSET[1] | DCSET[0] | INX[1] INX[0] | ADGNI[1] | ADGNI0]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIaAREE 0 0 0 0 0 0 0 0
Register
ADCJ[7:0]
RHA ADC PEHIEFas
Address 001
Name PGA[2] PGA[1] PGA[0] FRb OSR[1] OSR([0] ENRB ADCEN
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIaAREE 0 0 0 0 0 0 0 0
Register
ADO0[23:0]
FREA ADC channel 1 measured date
Address 010
KDIAHARE X
Read/Write R
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Register
ADO1[23:0]
BTz ADC channel 2 measured data
Address 100
KDIRAREE X
Read/Write R
Register
TSO[15:0]
BfilE Temperature sensor measured data
Address 110
RDIRRREE X
Read/Write R

© 2009-2016 HYCON Technology Corp
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6.2. BFaRH
SYS Register

INOSC

1
LDO[1:0]

00

01

10

11
ENLDO

0

1
REFOS

0

1
SDOH

0

1
CH

0

1
TS

0

1

© 2009-2016 HYCON Technology Corp

www.hycontek.com

System configuration control register (8bit)

Oscillator source select
External oscillator

Internal oscillator

LDO output voltage selection
3.3V

3.0V

2.7V

2.4V

Enable LDO control

Disable

Enable

Reference voltage selection
Disable

Enable

Enable SDO Pull High
Disable

Enable

ADC channel input select
Measure Vinpl — Vinnl
Measure Vinp2 — Vinn2
Measure temperature sensor
Disable

Enable

HYGON
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ADC Register

ADC configuration control register (16bit)
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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 @ @ @ @
ADGN[1:0] : Input signal gain for modulator
00 Gain=1
01 Gain =2
10 Gain=3
11 Gain=4

© 2009-2016 HYCON Technology Corp
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PGA[2:0]
000
001
010
011
100
101
110
111

FRb

0
1

OSR[1:0]

ENRB

ADCEN

© 2009-2016 HYCON Technology Corp

www.hycontek.com

00
01
10
11

Input signal gain for modulator

PGA Disable

PGA Gain =8

Reserved

PGA Gain =16
Reserved

PGA Gain = 24
Reserved

PGA Gain = 32

Full reference range select
Full reference range input
1/2 reference range input
ADC output rate select
10sps

80sps

640sps

2560sps

Enable reference buffer
Disable

Enable

ADC control

Disable

Enable

HYGON
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High Resolution ZAADC

7. EIREMT

7.1. ABSOLUTE MAXIMUM RATINGS

Description HY310x UNIT
VDDA to VSSA -0.3to +3.6 \%
VDD to VSS -0.3to +3.6 \%
VSSA to VSS -0.3t0 +0.3 \%

100, Momentary mA
Input Current

10, Continuous mA
Analog Input Voltage to VSSA -0.3to VDDA + 0.3 \%
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) \%
Full-Scale Input Voltage (VINP — VINN) | VDDA=3.3V, VREF =1V, +0.9*VREF/(PGA*Gain) \%
Negative Signal Input (VINN) VSSA-0.1 VDDA \
Positive Signal Input (VINP) VSSA-0.1 VDDA \
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 fok/61440 SPS
External Oscillator, SPEED = Low fCLK/L:)ngZ SPS
Digital Filter Settling Time Full Settling 4 Conversions
. . Differential Input, End-Point Fit, G = 1,
Integral Nonlinearity (INL) VIN=0.9*VR, 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 nv/°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 nVv, rms
Power-Supply Rejection at DC,VDDA=3V+0.1V, Gain=1 80 dB

o T . o T~ —————————————————————————————— T ———
© 2009-2016 HYCON Technology Corp DS-HY3106-V07_TC
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| at DC,VDDA=3V0.1V, Gain=128 120 | B
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 \%
Xr?gﬁgguifzfre;i?ce Input Current 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 0.2VSS \%
VOH IOH = 1mA VDD - 0.4 \%
VOL IOL = 1mA 0.2 VDD \%
Input Leakage 0<VIN<VDD 0.1 nA
I(Efétﬁr(r:zl)dock Input Frequency 4.9152 MHz
Serial Clock Input Frequency (fSCLK) 5 MHz

(1). HY3102 R 2 BN AR AR TN EE

All specifications at VDD=VDDA, Internal Oscillator enable, unless otherwise noted.

HY310x
PARAMETER CONDITIONS UNIT
MIN TYP MAX

Power Supply

Power-Supply Voltage (VDDA, VDD) 2.4 3.6 Vv
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

o 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

© 2009-2016 HYCON Technology Corp DS-HY3106-V07_TC
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8. ZAADC Noise Performance

HY310x £1¥f ZAADC 12K 5 E2HV# AR
Output rate, &

oL =

===

1.2V » Bl 1024 £8H| -

AR -BR 55 hHEAAYFEFRISRE Gain,
RBABRFRAR - BIEURFSREENTRAFREE - 2SERR

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

Bz 3 XAADC Noise Performance Table

© 2009-2016 HYCON Technology Corp
www.hycontek.com

DS-HY3106-V07_TC
pagel6


http://www.hycontek.com/

HY3106/HY3102
24-Bit Analog-to-Digital Convert HYCQ"

High Resolution ZAADC HYCON TECHNOLOGY

RMS Noise £ Peak-to-Peak Noise ZigtiAiREFASFESHY Noise » RMS Noise
S188 ) ADC HyE A Noise » MASIRIEFT{ERHRY Peak-to-Peak Noise £7f 1024 £4(+3.3
(EFEAEZE)RYER KB /)\ Noise HYZHE -

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

n( FSR j

ENOB(RMS) = RMS Noise

In(2)
1024
2x VREF x \/ > (ADO[K]- Average )’
RMS Noise = k= -~
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024
> (ADOLk])
Average = &1
1024
RMS Noise Diagram RMS Noise Diagram
500
450 Gain=1 Gain=1

Output rate ~ 10sps

Output rate ~ 10sps

Occurrence

Output Code (LSB)
h b O N B ok N s

-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 4 Gain=128
300 | Outputrate ~ 10sps Output rate ~ 10sps
3 \
250 T o U I|II 0
%]
g 3, Ml |
< 200 ©
g 3o
3 &)
8 150 =
o a [L] I
p=3
100 o -2 LU J LBLALLAN BLLLLANLER LI Il L
3
50 I I
4
0 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 19-bit output LSB base on 19-bit output

e ]
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ENOB Diagram

INL(%/FSR)

22.0
215
21.0
\ '
205 Al
= . i WU
g \N’\“ ‘W \"\‘h‘\‘““\\"\\ﬁ\/‘” \ \‘/\" \‘\‘ \H’m | \‘
@ 200 it
0o \
P
w 195
19.0
Gain=1
18.5 |Output rate=10sps
delta VR~1.24V
18.0
o o o (=] o o o o o o o o o
o o (=] o o o o o (=] o o o
N o «© © < N N < © @ o N
in) iy ' - -
Input(mV)
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0.0010%
0.0008%
0.0006%
0.0004%
0.0002%
0.0000%

-0.0002%
-0.0004%
-0.0006%
-0.0008%
-0.0010%
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INL Diagram
I
L
]
|\ i
TLRAW]
NHWH‘Hwwm"“\.‘Hmw“m‘mmmmmmmwm\u
V” | ’\w ‘H‘ J
V T
bl
[
Gain=1
Output rate=10sps
delta VR~1.24V
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
© v ¥ @ o < 8 ® 5§ v o
Input(mV)
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9. SPI

HY310x V@A TE={EA SPI BV@ARE - —HHB 4 ERfiL : CS~SDI~SDO #] SCK -
& CS = Low fF » SDO %% High » LEFF SPI BIATILAT(F - SDI 73 Data input f)3@38
SDI Y& ¥+ SCK 1E#iF HY310x INE ¥ - SPI gY—{& Frame £ 8bit » Z£—{& Frame &
Command - Command Y& N¥E 7 6 Command Format ff7~ ; S5—1@& bit £%5] Read o2
Write Register » 1 ~N2& 3 {& bit 2 Register gyl » 25 5 {@ bit Z35% € no command read »
=i2(@ bit & high i » 22 ADC & interrupt 3= » SILIAHET command FioJLAGE data
register ; & CS=High ¥ » 152 EAEHMERE - Command BYZE 6-8 @& bit Z3EES low » &
command #55R1& » ~N—{& frame 2 Data » Data FYEEO/CAZ 1 F 3 {& frame - SDO #UY
HERA SCK BYIEixfE3% » SDI BB E SCK pyEixmt - @3k 7 Write register and read
register 73 SPI B9 Write Register iR Read Register BYIFAKE - MEENE KIIF =1+ SDO=LOW
i » EREELOIFBW - @3k 8 Continuous read mode A& Continuous Reading mode HY
FFAKE > E ADC EIRE R SDO &&1iE High 72| Low » iETJLARIZEER] Master ERIEHRE
E#7 - & Data F5¢1& SDO BiRAISEE| ADC EXEHT - &x#& CS WEZFRR High » SDO H
S NSFET-R SDO BFZAVERRETILITE SYS #EHY SDOH register 3£ SDO #i[Z High-

EEHIE a8 SYS[7:0] ~ ADC[15:0]52EFM & » ‘BFF5—1E ADC FEEASR(IRQ) » 73
4 & OSR BYIFREE » SDO #i= ¢ High #i1Fl] Low » Z & B N Read Command » & Read
Command 5y, » FF IRQ EX#% - HITEH SCK fRIAEU ADC BiHER] -

SPI Command

Name Re/Wr Add[2] Add[1] Add[0] NCR
No
Read =1 | Address Address Address | Command | Reserved | Reserved | Reserved
A Write =0 bit2 bitl bit0 for Read be 0 be 0 be 0
SRR 1/0 1/0 1/0 1/0 1/0 0 0 0
B3 4 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 ADOQO (24 bit long)
011 Reserved
100 ADOL1 (24 bit long)
101 Reserved
110 TS (16 bit long)
111 Reserved
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NCR : No command for read
0o : disable
1 : enable (reset by CS = high)
Write REG Read Data
C_S /. /L /. /.
77 44 77 77
/.
DI \< Command X ééG >/ Y Command 7
77
/.
I 77
SDO/@ \ K DIA;I-A >/

B 1 (IR IR T IRa

B 5 Write register and read register

Continuous Read

cs | /L /L /L

44 77/ 44

Command
SDI Continuous Read
IRQ

e = Ve = W
I 11 il (Al -

B 6 Continuous read mode

ADC Data SDO Return to
= Update High after data
cS / (IRQ) /~ is sended

j /1
SDO/IRO \ /< D,,IA\,}'A

77

el

Bz 7 SPI IRQ signal.

- _— ___——  _— —— — ————
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T6 T7
CS
/7
7/
T
SDO/IRQ MSB / LSB E—
Tz | Ta LE
|
SCK
Y Y
[E7 8 Read Cycle, SDO timing
Ts Ti
cS
/2
77
SDI MSB LSB
To| Tio
SCK

B3 9 Write Cycle, SDI timing
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Parameter TMIHT(F‘?&/I AX Units Conditions/Comments
T, IRQOtime rr:ss Tnlgx CS low to SDO low(data out) setup time
T, o e min. SCK low to data valid delay
T3 100 ns, min. SCK high Pulse width
T, 100 ns, min. SCK Low Pulse width
Ts 10 ns, min. SCK high to SDO high
Ts 10 ns, min. SCK high to CS high
T, ég rr1]ss rrr:]ig).(. CS pull high after SDO done
Ts 10 ns, min. CS low to SCK high setup time
Ty 30 ns, min. Data valid to SCK edge setup time
T1o 30 ns, min. Data valid to SCK edge hold time
T 10 ns, min. CS high hold time before SDI done
Note: IRQ Time mean ADC'’s interrupt time.
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10.Overview
10.1. Input Channel Multiplex

HY3106 Bt L AIRHUEIE - i LI ABISREEIE R EImIEeE, - &
U A %52 ADC IBER T SIEEFERMNERRAGIEE » WHXD IRQ FA5R - iEM
AR A B I UEEE - [EEISI@A « B8AR - IEmAERERE2EESEA - t)#iE Channel
Multiplex E}FFEZR5E ADC T BIETE - /£ ADC IR ER T BIEEMBRNBERRARLIREE -
10.2.Low-Noise PGA

HY310x PN —#E{E3AFZ(Low-Drift) » {KI2E(Low-Noise) TTHRIZEMAZF(PGA) » TJ5¢
IRHETVERESIEREMNK - JSE[ERVSRKE 3 (BRBRAWHLEHR) - ER/I) D
SRR 50nV - ZH PGA Module SEZRK 8 ~ 16 ~ 32 fERE{ AE| ADC - NFRYHUAHER
BAEREAREN - AERBIVEZEUEZSEINERIE T EERIRIEENE -

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

g 3 (BRSFRAWLER)
10.3. 2ZERWA
£ZEE A REFP £ REFN miim#a ARINESZEE&EE - VREF = REFP — REFN -
#i8 SVREF OJ:##2 1 3% 1/2 {8RY VREF : YIRZEE2#@ AR HY310x aFEE(ER Buffer »
{&£F Buffer L\EZ = REFP R REFN AY{E - REFP ~&/\iR 1.2V » 1 REFN REXR
VDDA-1.2V - YNIRNMERMERRY Buffer ‘BZEREAFBHN - T H2EEI ADC HIIERE - BEE
E2RY# AR #7173 500K o

REFP REFN

|— —— T — 1 — — 7
T B < ll
voba = t+ VD:D;\l
I_ — — —— — —— — — —

ESD

SVREF[0] 1,1/2VREF

R AliRE ESD AYRE _HES - FTLAEET REFP 2 REFN AY#a A ERBAT /)R
-100mV » H3~TJ#8i8 VDDA 100mV L » S0 AT
VSS - 100mV < REFP or REFN< VDDA + 100mV
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10.4. COMB Filter
HY310x £*F 3 R BLRK AL BN ERE HIER O LLEE  WIRfER 4.9152MHZ

HIEZE2REIH 2560, 640, 80 Al 10Hz HIEHIHIESR - BR 12 AVSEREEHILE 100Hz » &

Data Rate = 10SPS » ;T R#iHF5RE 10Hz SRANFIIEAY - RLLE RS H%lfE 50Hz £ 60Hz

HYSESREAER ©

Gain - dB

Gain - dB

-60

-70

-80

-100

.80

00}

=120

O,L T T T T T T

Aok b A IOV USSP, | SR ............................ i

201}
-40 |-

60

magnitude of 10sps

L | i i
0 10 20 30 40 50 60 70 80 90 100
freq- Hz

Bz 10

magnitude of 80sps
T T T T

freq- Hz
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Bk 11

magnitude of 10sps & 80sps

I
— 10sps
—— 80sps

-20
-40 g R S R S _

-60

Gain - dB

-80

-100

-120

-140

i |
100 150 200 250
freq- Hz

Bk 12

magnitude of 10sps
T T

80

-90 -

Gain - dB

Lo [RE RURP | IR T S S, S 1 RS e S oo
-100}-

-105

46 50 52 54 56

freq- Hz

60

Bk 13
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10.5. RIFSESR

& ENADC =0 5 [G)iFRERE] External ER Internal Y Clock: LL s A AVAESE R /\ER 1uA-
= ENADC =1 H ADCCK =0 - EZERES RC EEIERETL » B85 5%RViRE » WRFEH
il 50Hz/60Hz FYF1& - BB ANZFEAMNEL RC BE@IEZR - £ Crystal FIFRZEU))
ENADC =1 H ADCCK =1 » B2 &R Clock i ASX 25 Crystal » YR EE | 50Hz/60Hz
B8 » EB581E 4.9152Mhz Y Clock 2% Crystal -

CKIN CKOUT
1

1
)

Internal Clock

MUX

TO
o ADC
ADCCK

Bk 14

AITERTT - ENERIRRESN - R1 SHERNE A BRI EER &S N R
oV RERIRIS T EEEZE - Rt ENADEESR 4.9152Mhz [ BIZ:E R1 PEER 1MQ -
MHENEER X EREERMEAAMENEFTEBLEMESE - £EBFRIZEBER T CLHE
C2 EBFRYLUANR - MABEESS 4.9152Mhz » R1=1MQ &ZE T - EERERERIFER
30 EMHE -

F___
c1,, 4.9152Mhz
et e I g CKIN
d S [ ]
c2,,
N - l g CKOUT
= g |
pnternal _

Bk 15 ARERTORE
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10.6. RERXIESS

& ENADC = 1 [} » OJLAEFRARERYRE RERRSARE - REHE TS register 5573 1
%& » f£KH#Y 3.2ms ({£FF 4.9512Mhz Crystal &L RC OSC)#& » BHE=EEH—{E IRQ - Lt
REREEZEREEIR TSO Register » A% E ADC V2RI EFRAVERTE - EREFAIEK
& » A& TS register EEEEZAYN 0 - & ADC FIIEER T SHEIEEHT ADOX Register [,
RE RS INE R RENRIERRERFRET - 2C -

TRE TA NHIE TPS MHIERIERIE Vies @TA » TPS FIRIHER Vies ¥IRER LR
—IRIEREER - AT HEE HEIRTSE Gres GRIBRIZR) T :

G _ Vips@Ta-VTPs@ock
TPS™ (273.15+Tofsert Ta)-(0)

Vips@Ta
275+Ta
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10.7. BRI\

ADOO, ADO1 D RI7REARIE 1 EHEAREE 2 1Y CHUBREREGES X832
Bit[23:0]BUEERIMERY » EAIRFIN Comb Filter &iHAY 24-bit E# - Comb Filter FYZUETE
TVHERYEN RRT7R

+FSR/-FSR : [EMHHEEHEAEAIEE

ADO[23:0]
FERUF ARG +7E
il / \1E : :& %”
i
AVR _1 7FFFFF 0111-1111-1111-1111-1111-1111
AVR _I zi 000001 | 0000-0000-0000-0000-0000-0001
P A 8
_ 0 000000 | 0000-0000 0000-0000 0000-0000
—AErE
~AVR_1x zi FEFFFF 1111-1111-1111-1111-1111-1111
—-AVR _ | 800000 | 1000-0000 0000-0000 0000-0000

%k 16 ADO[23:0]83H A\ FRRAfRT
k——  ADO[23:16] — k—— ADO[15:8] — ADO[7:0] —

MSBl Analog to Digital Convert Data 24bit lLSB
23122|21({20119|18| 17|16 [ 151413 [12|11{10{9 |8 |76 |54 |3 (2|10
FESl — * T
¢ Convert Data +17bit N !
¢ Convert Data +20bit #!
“_ ______________________________________________________________________

Bz 17 ADO[23.0|@# T E =B

TSO REFARENEERERNEEBREREFES - LES Bit[15:018U8ERHE/N » E
FARR7E /Y Comb Filter &jHAY 16-bit &%} - Comb Filter FYEUERRTVAER I TATR ©

—— TSO[15:8] — TSO[7:0] —

MSBli Analog to Digital Convert Data 16bit l LSB
IS114113(12|11({10{9 |8 || 7654131210
) *
¢ Convert Data +15bit N

B 18 TSO[15:.0)MTEREE
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TERE! HRER | S ﬁ%@ﬁ HREE ﬂﬂj ARYEE
FES TR iZ5ay BE | A
HY3106-E016 SSOP 16 E 16 Tube 100 Green3 MSL-3
HY3106-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 Green3 MSL-3
'EREE - IREANELST (BER)
HIE0 : MEYESRE HY3106 £15E 5 SSOP16 HE » BITNEE 724 HY3106-E016 »
FLA Tube HE » BIBR TEmBN » SBEISRIFEREEREE IS Tube
HIE0 - MEYESRE HY3102 £15E  SSOP16 HE » BITNEE 24 HY3102-E016 »

2MSL:

ZE L/ Tape & Reel H& - HIFR T

& Reel

[=1= N -]

=nn

2N R R E BRIV Tape

REPRITENIRIKIE IPC/JEDEC J-STD-020 RYAREBIILAENEE DR » WSS
EEEAER -

IPC/JEDEC J-STD-033 {UIZEETE ~ |t ~

3 Green (RoHS & no CI/Br):

HYCON &

[
a[af=]

73 Green Product » 55 RoHS 1 ESUUINENZRIRE(Br/CI<0.1%)
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12. YRR NE

12.1.SSOP16(E016)
D

16 9

HHHHA AR ]

HYGON

HYCON TECHNOLOGY

O Ml
jonoooog_ |
L b e
L TR
A e T N
:
SYMBOLS MIN NOM MAX
A - - 1.75
Al 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
El 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
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13.1Z5]82 8%

UM AN S A 2= R ECKRITS - AR SR SRS Nt iR at ] -
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V03

V04
V05
V06
Vo7

17~18
19
22
26
28
29
30

19
29
26
30
22~23
All

CERE

1T

TS INES

ETRE

o 7.2. ELECTRICAL CHARACTERISTICS
Bz 52AADC Noise Performance Table
ol RMS Noise Diagram

811 SPI P

{8 10.2. Low-Noise PGA

fEcX 10.6. REERAMERS

1800 10.7 BBRINAE

BETEE

(ECEIRRINERR

IBINEmMLCEERER

=10 SPI 5388

IBINEIE&EA

IR RSB ZRER AT

EFHRUNE

EE¥T SPI Timing diagram

B HY3104 tHEAEF

W

f
fi
fi
fi
fi

W W W
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