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VDDA VDD
Sensor Low Voltage || 2,4,8MHz | 32KHz
Driver Detectors 0SsC 0OSsC
Vrefp
1 20-bit ADC PT1
1x~8x Gain
AlO DC set General 1
i HO8B MCU G PAD ik
All l PT3
l .
Al ps | [16x16 ICE 16bit I
MUL PWM/ PT4
1 pulseGen/
Al3 counter
| |
Vrefn 2K word
+111 byte 128 TMA/
EEPROM RAM ICEWDT M e | 1cp
VSSA  vsS SDA SCL

FEFR%ERI : *Smart Pressure Sensor

Note : EEBRMAER x1/x2/x4 75 Reserved » 23 (FF 8 BHMAEEK -
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T Driver Detectors osc osc !
(| > '
'
I I—> 20-bit ADC
1 <—>D PTO
Sensor | vsps |yl 2nd Order General <—>D PT1
M Modulator Comb-Filter 1/0 PAD
ux
<—>| IPTZ
y < == IPT3

2K word 8-bit MCU & <—DSCL

eeproM[ ] 16x16 12C/ICE

multiplier <—>DSDA
'
'
'
'
'

Vrefn

16bit PWM

Note : 7EEEBRAIATEIR x1/x2/x4 72 Reserved » EEEMA 8 fERARZE -
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2.3. SD18
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[CAIL>
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001

[_AI2_>010
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110
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[AI1_>001
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[ - 110
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Note : EERM KGR x1/x2/x4 73 Reserved » ZEE(FA 8 BMKAEEX -
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VRH
[VDDAY10
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3. BRME5|HERE
3.1. TSSOP28(T028)5|KIE
O
(1] vrefn Al1 | 28]
(2] a0 Vrefp |27]
[3]ne NC |26]
B e NC |25]
H e NC |24]
[6]PT1 PTO 23]
[ 7] vopa HY14E10 vssa 22]
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11 ne NC J18]
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3.3. SSOP16(E016)3

3.4. S|RIEFRRA

“I/O” Input/Output, “I”

fal
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VDD

PT2

PT3

Al3

Al2

SCL

SDA

VSS

O

VDDA Cl_D\
I PT1 (.l_\)'l
< AIO '_;
0))

m Vrefn C':;

AN
= I I I a2
o N
O Vrefp ::\
PTO B
VSSA | ©

Input, “O” Output, “D” Digital Open-Drain, “S” Schmitt Trigger, “C" CMOS, “P” Power, “A” Analog

Pin [Characteristic
NO16 | EO16 | TO028 Description
Name|l/O Type

Sense Ground.

11 13 1 Vrefn | O A
Used to ground resistive bridge sensor.
Sensing Input 0.

12 14 2 AlO | | A
Used for analog input to ADC multiplexer

- - 3~5 NC | - - No Connect
Digital Input/Output Port 1

13 15 6 PT1 |I/O S Used as general digital input or output pad. It has level
change interrupt
Analog Power Supply.

14 16 7 VDDA| | P A 2.0V ~ 5.5V voltage input. (Short with VDD by wire
bonding or LDO output option)
Power Supply.

15 1 8 VDD | | P A 2.0V ~ 5.5V voltage input. Connect a 1uF capacitor to
VSS.
Digital Input/Output Port 2

16 2 9 PT2 [I/O S

Used as general digital input or output pad. It has level

© 2014-2016 HYCON Technology Corp
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change interrupt

Digital Input/Output Port 3

1 3 10 PT3 [I/O
Used as general digital input or output pad
- - 11~12 | NC | - No Connect
Sense Ground.
- - 13 Vrefn| O
Used to ground resistive bridge sensor.
Sensing Input 3.
2 4 14 Al3 | |
Used for analog input to ADC multiplexer
Power Supply.
- - 15 Vrefp| O
Used to power resistive bridge sensor.
Sensing Input 2.
3 5 16 Al2 | 1
Used for analog input to ADC multiplexer
- - 17~18 | NC | - No Connect
I12C Serial Clock Input.
4 6 19 SCL | |
Slave 12C communication clock line
I12C Serial Data Input/Output
5 7 20 SDA [1/O Slave 12C communication data line. Open-drain output. Use
with an external pull-up resistor
6 8 21 VSS | | Device Ground.
7 9 22 VSSA| | Device Analog Ground.
Digital Input/Output Port O
8 10 23 PTO [I/O
Used as general digital input or output pad
- - 24~26 | NC | - No Connect
Power Supply.
9 11 27 Vrefp| O
Used to power resistive bridge sensor.
Sensing Input 1.
10 12 28 All | 1

Used for analog input to ADC multiplexer

© 2014-2016 HYCON Technology Corp
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“-"no use,“*" read/write,“w”write,“r"read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”only write 1
“$"for event status,“.”unimplemented bit,“x"unknown,“u”unchanged,“d” depends on condition
Address | File Name | Bit7 Bte | Bis | Bia | B3 | Bz | Bw | Bito [ ARresET RIW
00H INDFO Contents of FSRO to address data memoryvalue of FSRO not changed N/A KRRk ok k
OFH FSROH | | | | | [ ] - X I
10H FSROL Indirect Data Memory Address Pointer O Low Byte,FSRO[7:0] XXXX XXXX S S
16H TOSH - - | - | - | - | TOS[10] | TOS[9] | TOS[8] .... 0000 S RE
17H TOSL Top-of-Stack Low Byte (TOS<7:0>) 0000 0000 KK KKK Kk
18H STKPTR STKFL STKUN STKOV - - STKPRT[2:0] 000. .000 r,rw0,rwo,- -,r,r,r
1AH | PCLATH - - - - - pco] | pcigl | ecigl | ...o000 i R
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 A
1DH TBLPTRH TBLW+ TBLW TBLR+ TBLR TBLPTR[11] | TBLPTR[10] | TBLPTR[9] | TBLPTR[8] .... 0000 EEEE A A
1EH TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000 KK kK K Kk
20H TBLDL Program Memory Table Latch Low Byte 0000 0000 RACERAR ALY
23H INTEO GIE ADCIE TMBIE TMAIE LVD_BE LVDE ElIE EOIE 000. 0000 R
24H INTEL 12CW7IE 12CW6IE 12CWS5IE 12CW4IE 12CW3IE 12CW2IE 12CW1IE 12CWOIE 000. 0000 rR KRRk k%
25H INTE2 - - - - - 12CW10IE 12CWOIE 12CW8SIE 000. 0000 HR Rk xRk
26H INTFO - ADCIF TMBIF TMAIF LVD_BF LVDF ElIF EOIF 000. 0000 wo
27H INTF1 12CW7IF 12CW6IF 12CWS5IF 12CW4IF 12CW3IF 12CW2IF 12CW1IF 12CWOIF 000. 0000 wo
28H INTF2 - - - - - 12CW10IF 12CWOIF 12CWS8IF 000. 0000 w0
29H WREG Working Register XXXX XXXX kK Kk Kk
2BH STATUS - - - € - - - z e X XXX Al S
2CH PSTATUS BOR PD - IDLE ICP_Crst STK_ERR 12C_RST |I2C_GC_RST|| 000d .0.. rw0,rw0,rw0,rwo -,rwo,-,-
2DH ADCROH ADC[19:12] T Kn xRk
2EH ADCROM ADC[11:4] — P
2FH ADCROL ADC[3:0] 0 0 0 0 YOO XHOK Kx kxR
30H ADCR1H [ADC[19] ADC[19] |ADC[19] ADC[19] ADC[19] ADC[18] ADC[17] ADC[16] XXX XXXX R KK %%
31H ADCR1IM ADCJ[15:8] XXXX XXXX KRR Kk x k
32H ADCRI1L ADCJ[7:0] XXXX XXXX HERER
33H PWRCNO ENBGR ENTPS | ENSDR INIS | TPSL ENLDO ENLVD ENADC 000. 0000 R
34H PWRCN1 ADHV SDRV[1:0] LVDV[1:0] LDOV[1:0] LVDO 000. 0000 RAAASARA
35H ADCCNO OSRJ[2:0] VREGN | ADG[1:0] SACMI[1:0] 000. 0000 R
36H ADCCN1 INL[2:0] INH[2:0] VRI[1:0] 000. 0000 AR AN
37H ADCCN2 DCSET[2:0] TCR[1:0] - B ADRST || 000. 0000 nx ok n
38H CLKCN - - - HAOM[1:0] CPUCKS ENHAO ENLPO 000. 0011 AR AR
39H AL_MOO LSB for multiplexer input A / LSB for multiplexer output XXXX XXXX RS IR
3AH AH_MO1 MSB for multiplexer input A / 15-8 bit multiplexer output XXXX XXXX R KRk ke
3BH BL_MO2 LSB for multiplexer input B / 23-16 bit multiplexer output XXXX XXXX RIS
3CH BH_MO3 MSB for multiplexer input B / MSB for multiplexer output XXXX XXXX AR AR
3DH PTO = - PTOEG[1:0] ENPWM10 PUO TCO PTOIO 000. 0000 C S
3EH PT1 - - PT1EG[1:0] ENPWMOO PU1 TC1 PT1IO 000. 0000 AR A
3FH PT2 - - - - ENPWM10 PU2 TC2 PT2I10 000. 0000 R R
40H PT3 - - - - ENPWMO0OO PU3 TC3 PT3IO 000. 0000 HRER R
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“-"no use,“*" read/write,“w”write,“r"read,“r0"only read 0,“r1”only read 1,“w0”only write 0,“w1"only write 1
“$"for event status,“.” unimplemented bit,“x”unknown,“u”unchanged,“d” depends on condition
Address | FileName| Btz | B | Bits | B4 | mits | B2 | B | B0 [ ARrEser RIW
41H LSB_SEL SEL_FLAGI7:0] 0000 0000 ekkkkkokk
42H 12C_CMD TIP | scu_L3 | SP | 0 | 0 | 0 | 0 | EN_SCLO || 0000 0000 RRRRRRRW
43H 12C_00 12C Data Output Buffer 0 XXXX XXXX w
44H 12C_0O1 12C Data Output Buffer 1 XXXX XXXX w
45H 12C_02 12C Data Output Buffer 2 XXXX XXXX w
46H 12C_03 12C Data Output Buffer 3 XXXX XXXX w
A47H 12C_04 12C Data Output Buffer 4 XXXX XXXX w
48H 12C_0O5 12C Data Output Buffer 5 XXXX XXXX w
49H 12C_06 12C Data Output Buffer 6 XXXX XXXX w
4AH 12C_07 12C Data Output Buffer 7 XXXX XXXX w
4BH 12C_I0 12C Data Intput Buffer 0 XK XXXX r
4CH 12C_11 12C Data Intput Buffer 1 XXXX XXXX r
4DH 12C_lI2 12C Data Intput Buffer 2 XXXX XXXX r
4EH 12C_I3 12C Data Intput Buffer 3 XXXX XXXX r
4FH 12C_l4 12C Data Intput Buffer 4 XXXX XXXX r
50H 12C_I5 12C Data Intput Buffer 5 XXXX XXXX r
51H 12C_lI6 12C Data Intput Buffer 6 XXXX XXXX r
52H 12C_I7 12C Data Intput Buffer 7 XXXX XXXX r
53H 12C_I8 12C Data Intput Buffer 8 XXXX XXXX r
54H 12C_19 12C Data Intput Buffer 9 XXXX XXXX r
55H 12C_110 12C Data Intput Buffer 10 XXXX XXXX r
56H TMACN ENTMA | TMACL TMAS | DTMA[2:0] | - | - 0000 $000 AR T A
57H TMAR TMAR[7:0] 0000 0000 LT
58H TB1CNO ENTMB | TB1M[1:0] | DTMBJ[1:0] - | - | TMBCL 0000 0000 FRER xR E
59H TB1COL TimerB1 counter Condition Register0 [7:0] XXXX XXXX KK Kk Xk
5AH TB1COH TimerB1 counter Condition Register0 [15:8] XXXX XXXX KKK KKK K K
5BH TB1C1L TimerB1 counter Condition Registerl [7:0] XXXX XXXX RAKKEARRR
5CH TB1C1H TimerB1 counter Condition Registerl [15:8] XXXX XXXX (AR AR
5EH | EE_CTRL| EN_TBL PGM o | o | o | o | o [ o 01,1,1,1,1,0,0
80H ~ FFH GPRO General Purpose Register as 128Byte XXXX XXXX
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5. WRISH

5.1. Absolute Maximum Ratings

Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at VDD 10 VSS(VSSA) ittt s s r e nnrnen e e -0.3Vto 6.5V
Voltage applied at VDDA t0 VSS(VSSA) ittt er e ssinee e e e e -0.3VtoVpp +0.3V
Voltage applied t0 any PiN oo e -0.3VtoVpp +0.3V
Storage temperature range, Tstg: (unprogrammed deviCe) .......ccovvviiiiiiieiiieiine e, -55C to 150°C

(programmed deviCe).........ooeiviie i, -40°C to 85C
Operating tEMPEratUre FANGE  ..uoeciiiiieeeiieee et e et e e e et re e e e et e e e st be e e e s ebre e e e aabeeeeeeateeeeeanns -40C to 85T

5.2. Power System

Typical values are at TA=25C and VDD = 3.0V.

Sym. Parameter Test Conditions Min. Typ. Max. unit
Vop Supply Voltage 2.0 55 \
Vs error After Trim 1% \%
VDD=VDDA=3.5V,
Temperature drift 100 ppm/C
TA=--40°C~125°C
Driving Current VDD - Vs >0.15 1000 UuA
SDR
SDRVI[1:0]=00 1.65
SDRVI[1:0]=01 2.2
Sensor Drive Voltage \
SDRVI[1:0]=10 2.8
SDRVI[1:0]=11 3.8
Current VDDA = 1.65 12 UuA
Temperature drift VDD=3.5V, TA=--40°C~125°C 100 ppm/C
C load 100 10,000 nF
R load 10K KOhm
VDDA LDO
LDOV[1:0]=00 18
LDOV[1:0]=01 2.3
\Y
LDOV[1:0]=10 3.0
LDOV[1:0]=11 3.95
© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
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Sensor Drive Voltage(SDRV=00b)

vs. Temperature
1.642

1.640
1.638
31.636
01.634
<)

£1632 ——VDD=2.0V
21.630 —<

1.628 =—=VDD=3.5V
1.626 VDD=5.5V
1.624

-40-20 0 20 40 60 80 85 95 105115125135145155
TA (C)

Sensor Drive Voltage(SDRV=10b)
vs. Temperature
2.728
2726
2.724 7
02.722
) // N
8
£2.720 7
> ——VDD=3.
2718 VDD=3.0V
——VDD=4.0V
2.716
VDD=5.5V
2.714 T - - - - - - :
-40  -20 0 20 40 60 80 100
TA (C)

Figure 5.2-1(a) SDR vs. Temperature

Figure 5.2-1(c) SDR vs. Temperature

Sensor Drive Voltage(SDRV=01b)

vs. Temperature
2.166

2.164 —

2.162 77—%—
02.160
I5) /

©
£2158 |~

V)

> =\/DD=2.5V
2.156 >
e=\/DD=3.5V
2.154
VDD=5.5V
2.152

-40 -20 0 20 40 60 80 100
TA (C)

Sensor Drive Voltage(SDRV=11b)

vs. Temperature
3.850

3.845

$8.840 -

e (

Volta

3.830 ——=VDD=4.0V —
3.825 e=—\/DD=5.0V

VDD=5.5V
3.820 T

-40 -20 0 20 40 60 80 100
TA (C)

Figure 5.2-1(b) SDR vs. Temperature

Figure 5.2-1(d) SDR vs. Temperature

VDDA(LDOV=00b) vs. VDD

VDDA(LDOV=01b) vs. VDD

1.775 2.275
\
1774 N\ 2.274 AN
1774 \
1.773 \ <2278
st N s N\
o e \ > 2212 \
21772 ~— Soom
S 1772 S I
: 2.270
1.771
1771 2.269
1.770 . . . . . . . . 2.268 . . . . . . .
55 50 45 40 35 30 25 20 55 5.0 45 4.0 35 3.0 25
VDD (V) VDD (V)
Figure 5.2-2(a) VDDA vs. VDD Figure 5.2-2(b) VDDA vs. VDD
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VDDA(LDOV=10b) vs. VDD VDDA(LDOV=11b) vs. VDD
2.917 3.854
2.916 N 3.853
2.915 N 3.852 \\
5014 N 3.851
s2 s N
v N 2 3.850
© 2.913 © N
g o~ 2 3.849
£ 2012 e S~
= e—— S 3.848
> 20911 > 3.847 e~
2.910 3.846
2.909 3.845
2.908 3.844
5.5 5.0 4.5 4.0 3.5 3.0 5.5 5.0 4.5 4.0
VDD (V) VDD (V)
Figure 5.2-2(c) VDDA vs. VDD Figure 5.2-2(d) VDDA vs. VDD
VDDA(LDOV=00b) vs. Temperature VDDA(LDOV=10b) vs. Temperature
1.780 2.918
2.916 ——
1775 2.914 — ~
= 2912
S >
<1770 +— — <2910
5 7 ©2.908
§ 1.765 VDD=2.0V \ S 2.906 - VDD=55V
—\VDD=35V 2.904 ——=VDD=2.0V
1.760 2.902 VDD=3.0V
VDD=5.5V 2.900 :
1.755 —_———— 2.898 ; ‘
-40-20 0 20 40 60 80 85 95 105115125135145155 40 20 0O 20 40 60 80 100
TA (C) TA(C)
Figure 5.2-3(a) VDDA vs. Temperature Figure 5.2-3(c) VDDA vs. Temperature
VDDA(LDOV=01b) vs. Temperature VDDA(LDOV=11b) vs. Temperature
2.276 3.855
2.274
2272 3.850 p——
2.270 7A
s S 3845
o 2.268 +— )
g y 4 g
£2266 7 VDD=2.5V £ 3840
2 2264 - s ——VDD=4.0V
——VDD=3.5V
2262 _ 3.835 ——VDD=5.0V
2.260 VDD=55V VDD=5.5V
2.258 ; ; ; ; ; ; ; , 3.830 ; ‘
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
TA (C) TA (C)
Figure 5.2-3(b) VDDA vs. Temperature Figure 5.2-3(d) VDDA vs. Temperature
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Vrefn-VSS(TCR=01b) Resistance

vs. Temperature
2.520

~ 2.500
£

S 2.480

7.200

<
S 2.460

o
§ 2.440

@
2 2.420
(o]

¥ 2.400

Resisitance (K ohm)
~
=
a
o

2.380
-40  -20 0 20 40 60

TA (C)

80

100

Vrefn-VSS(TCR=11b) Resistance
vs. Temperature

-40  -20 0 20 40 60 80

100
TA (C)

Figure 5.2-4(a) Vrefn resistance vs. Temperature

Vrefn-VSS(TCR=10b) Resistance

vs. Temperature
4.940

4.920

= 4.900

< 4.880
x 4.860

o 4.840

S 4.820

£ 4.800

2 4.780

& 4.760

4.740
4.720

40 20 0 20 40 60
TA (C)

80

100

Figure 5.2-4(b) Vrefn resistance vs. Temperature
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5.3. ZAADC, Power Supply and recommended operating conditions
Typical values are at TA=25C and VDD = 3.0V.

Sym. Parameter Test Conditions Min. Typ. Max. unit

Vr = Vrefp —Vrefn
Input Range - 0.8Vr/Gain +0.8Vr/Gain | V
Gain = AD Gain x Ref Gain

Resolution Total gain =8 20 bit

INL OSR = 16384 +0.003 +0.01 %FSR

VDD=VDDA=3.6V,

OSR = 16384, Gain=8,
10 ppm/C
ADC VR=external 2.048V/2.

TA=--40°C~85°C

VDD=VDDA=3.6V,

OSR = 16384, Gain=8,
Gain drift 30 ppm/C
ADC VR=external 2.048V/2.

TA=--40"C~125°C

VDD=VDDA=3.6V,

OSR = 16384, Gain=8,
50 ppm/C
ADC VR=internal AGND/1.

TA=--40"C~125°C

VDD=VDDA=3.6V,
Offset drift 1 %FSR
OSR = 16384, Gain=8

Gain=8 @ 8192 1
Noise uv
Gain=8 @ 128 15
Current - 350 UuA
Offset - 0.2 1 mvV
Sampling Rate 0.9 1 11 MS/s
Input Gain - - 8 VIV
ADC DC input shift Vref = Vrefp — Vrefn Vref/(4*gain) \%
T©2014-2016 HYCON Technology Cop ___ Prelimnary  DS-HY14E10-VO6_TC
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ADC Gain Drift (internal VR)

25.00 vs. Temperature

20.00
15.00
10.00
5.00
0.00

-5.00

-10.00

-15.00

Gain drift (PPM/C)

-20.00

ADC VR=internal AGND-VSS,

-25.00 ADC Clock=1Mh

ADC Gain=8;

QSR=16384

-30.00

85 95 105 115 125

TA (C)

135

145

155

Figure 5.3-3 ADC Gain drift vs. Temperature

5.4. Temperature sensor

ADC Offset vs. Temperature ADC Gain Drift (external VR)
30 vs. Temperature
e \/DD=VDDA=2.0V 50.00 p
25 VDD=VDDA=3.6V 40.00 — /
%\ 20 s \/DD=VDDA=5.5V § ’ / \/
% 15 — E 30.00
S 10 9-: 20.00 e \/DD=VDDA=2.0V. ADC VR=external 2.048V/2,
h=4 ADC Gain=8, ADC VIN=70mV,
<a>-5 5 S VDD=VDDA=3.6V ADC Clock=1Mhz, OSR=16384
o c 10.00 ——=vDD=VDDA=55vV
5 © g
5 0.00 — o
-10 -10.00
25 8 95 105 115 125 135 145 155 8 95 105 115 125 135 145 155
TA (C) TA(C)
Figure 5.3-1 ADC Offset vs. Temperature Figure 5.3-2 ADC Gain drift vs. Temperature

Typical values are at TA=25C and VDD = 3.0V.

Sym. Parameter Test Conditions Min. | Typ. | Max. unit

After 2 points calculation;

Resolution - 0.01 - °C
Monotonic

Temperature Sensor Slope - 121 - uv/c

Relative accuracy +1 - -1 uv/c

KT Absolute Temperature Scale 0°K T
© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
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5.5. Reset(Brownout, Low Voltage Detect)
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Typical values are at TA=25C and VDD = 3.0V.

Figure 5.5-1 BOR vs. Temperature

© 2014-2016 HYCON Technology Corp
www.hycontek.com

Preliminary

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
LVD error After Trim 1 %
Current Including R 7.5 UuA
Temperature drift TA=--40°C~85°C 100 ppm/C
LvD Mode 1 Voltage 1.65
Mode 2 Voltage 2.2
Low Voltage Detection \%
Mode 3 Voltage 2.8
Mode 4 Voltage 3.8
Detect Voltage 15 1.6 1.71 \%
BOR
Current 1 3 UuA
BOR vs. Temperature
1.680
1.660 \\
1.640
S 1.620 \\
2 1.600 N
S 1.580 N
1.560
1.540
1.520 ‘ ‘ ‘ ‘ ‘ ‘ ‘
-40 -20 0 20 40 100
TA(C)

DS-HY14E10-V06_TC
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5.6. Internal RC Oscillator
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Typical values are at TA=25C and VDD = 3.0V.

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Low Power Oscillator frequency 32 KHz
Temperature drift VDD=3.6V, TA=--40°C~85°C 50 ppm/C

LPO
Temperature drift VDD=3.6V, TA=--40°C~125°C 200 ppm/C
Current 1.5 UuA

Mode 1 1.6 2 2.4
High Speed Oscillator frequency Mode 2 3.2 4 4.8 MHz
Mode 3 6.4 8 9.6

HAO
Current 25 UuA
Temperature drift VDD=3.6V, TA=--40°C~85°C 200 ppm/C
Temperature drift VDD=3.6V, TA=--40°C~125°C 300 ppm/C

HAO(2Mhz) vs. Temperature HAO(8Mhz) vs. Temperature
2.15 8.8
2.10 8.6 T e
— 2.05 \ ~ 8.4 //
E 2.00 ,/ \ E . —
S 105 = 282 ==
= = \
518 ——VDD=3.6V 78 —
© 1.80 I ——VDD=3.6V
L5 ——VDD=1.8V 7.6
1.70 VDD=5.5V 7.4 VDD=18V
’ VDD=5.5V
165 +—F7——F+—7—FF—F—F 77— 7 —7—7—7— 2 —,—
-40 20 0 20 40 60 80 100 105115125135 145155 -40 -20 0 20 40 60 80 100 105 115 125 135 145 155
TA (C) TA(C)

Figure 5.6-1 2Mhz HAO Frequency vs. Temperature

Figure 5.6-3 8Mhz HAO Frequency vs. Temperature

HAO(4Mhz) vs. Temperature

E4.1 - \
240 =

4.3
4.2

T eEe——
oy
£39 -
338 ;>
g ——VDD=3.6V
o 3.7
——VDD=1.8V
3.6
VDD=5.5V
35 ‘

-40 -20 0 20 40 60 80 100105115125 135145155
TA (C)

LPO vs. Temperature

33.0

32.5 %%\
N320
3
=315 +— -
(8]
8 31.0 -
=1 . s
g ——VDD=3.6V —~
2305

——VDD=1.8V
80.0 VDD=5.5V
295 +—

-40 -20 0 20 40 60 80 100105115125135145155
TA (C)

Figure 5.6-2 4Mhz HAO Frequency vs. Temperature

Figure 5.6-4 LPO Frequency vs. Temperature
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5.7. Supply current

Typical values are at TA=25C and VDD = 3.6V.

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
OSC_HAO = 8MHz, CPU_CK =
IAM1 Active mode 1 1600 UuA
8MHz
OSC_HAO = 4MHz, CPU_CK =
I1AM2 Active mode 2 800 uA
4MHz
OSC_HAO = 2MHz, CPU_CK =
IAM3 Active mode 3 420 uA
2MHz
ILP1 Low power mode 1 OSC_HAO = off, CPU_CK = LPO 6.5 uA
OSC_HAO = off, CPU_CK = LPO,
ILP2 Low power mode 2 1.65 UuA
idle mode
OSC_HAO = off, CPU_CK = off,
ILP3 Low power mode 3 0.7 UA
sleep mode
Operation current (CPU Clock=2Mhz) Operation current (CPU Clock=8Mhz)
vs. Temperature vs. Temperature
1000 3500
900 | ==VDD=2.0V ——VDD=2.0V
800 \VDD=3.6V. 3000 VDD=3.6V
< 700 VDD=55V E— 22500 ——\DD=5.5V
2 600 +— S 5000 L=
£ 500 b= | B
£ 400 - = 1500
© 300 © 1000
200 500
100
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0 : : : ‘ ‘ ‘ ‘
25 8 95 105 115 125 135 145 155 25 85 95 105 115 125 135 145 155
TA (C) TA(C)
Figure 5.7-1 IAM3 vs. Temperature Figure 5.7-3 IAM1 vs. Temperature
Operation current (CPU Clock=4Mhz) Operation current (CPU Clock=32Khz)
vs. Temperature vs. Temperature
1800 T\ npsoov 50 -
1600 =2 45 | ===VDD=2.0V 7
1400 VDD=3.6V 40 \/DD=3.6V. /
T 1200 |- ——VDD=5.5V £ 35 {—==VDD=55V 7
2 el 230 _—
= 1000 = )
c c 25
g 800 +— S o -
3 600 3 15 747,4
400 10
/
200 5 ——
0 : : : : : : : : ‘ 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
25 85 95 105 115 125 135 145 155 25 85 95 105 115 125 135 145 155
TA () TA ()

Figure 5.7-2 IAM2 vs. Temperature

Figure 5.7-4 ILP1 vs. Temperature
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Iddle Current vs. Temperature

Sleep Current vs. Temperature

40 35.00
——\/DD= , ——VDD=2.0V
35 VDD=2.0V / 30.00 /
0 VDD=3.6V oo | VDD /
< 95 | ——VDD=55V / < / ,
2 =20.00
£ 20 / /L 5 / /
g 15 / £ 15.00 / /
10 = © 10.00 //
5 7—/ 5.00
//
o 0.00 - —
25 8 95 105 115 125 135 145 155 -40 -20 0 20 40 60 80 100105115125 135145155
TA (C) TA(C)
Figure 5.7-5 ILP2 vs. Temperature Figure 5.7-6 ILP3 vs. Temperature
2MHZ HAO IP Current vs. Temperature 32Khz LPO IP Current vs. Temperature
200 3
180 | ——VDD=2.0V ——VDD=2.0V
160 VDD=3.6V 2.5 VDD=3.6V
2 140 VDD=5.5V 2 2 | ——VDD=55V I
3120 - 3
— ———— \ —
§ 100 § 15 -
S 80 3 14— ———
O 60 © e
40 05
20 =
0 ; ; ; ; ; ; ‘ 0 ; ; ; ; ; ; ‘
25 8 95 105 115 125 135 145 155 25 8 95 105 115 125 135 145 155
TA (C) TA(C)

Figure 5.7-7 HAO IP current vs. Temperature

Figure 5.7-8 LPO IP current vs. Temperature

5.8. Port
Typical values are at TA=25C and VDD = 3.0V.
Sym. Parameter Test Conditions Min. Typ. Max. unit
I°C interface speed 1 MHz
SDA Output logic low (Open-drain) IOL = 3mA - - VDD X 0.2 \%
oo SDA, Output logic high IOH = -50pA VDD X 0.9 - - \%
SDA, SCL Input logic low - - VDD X 0.2 \%
SDA, SCL Input logic high VDD X 0.8 - - \%
SDA, SCL Digital input hysteresis - 0.4 - \%
Sink VDD = 3V, /0= 0.3V 5 mA
Source VDD = 3V, I/0= 2.7V 5 mA
110
Input H VDD = 3V 1.6 \%
Input L VDD = 3V 1.3 \%
© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
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5.9. ZAADC Performance

HY14E10 £1¥f SD18 {2{H 5 E2HVE A FEEFAIR 1 - Table5.8-1 §l| HH ARV RE AR 1 7R B2
Gain, Output rate, REIMEAMAZRFRAG o BlEURTFEETNEEAGRIREL » 2=2E
B & (Vrefp-Vrefn)/2 » Bl 1024 £E¥) o

HY14E10 ENOB(RMS) with OSR/GAIN at A/D Clock=1Mhz, VR=(Vrefp-Vrefn)/2
Max. OSR 128 256 512 1024 2048 4096 8192 16384
Vin(mV) Output rate(H2)
=0.9*"VREF P 7813 3906 1953 977 488 244 122 61
@ VDD GAIN | SDR
*157 3.3 8 2.8 14.3 15.9 16.3 16.4 16.4 17.1 17.3 18.7
HY14E10 RMS Noise(uV) with OSR/GAIN at A/D Clock=1Mhz, VR=(Vrefp-Vrefn)/2
Max. OSR 128 256 512 1024 2048 4096 8192 16384
Vin(mv) Output rate(H2)
=0.9*VREF P 7813 3906 1953 977 488 244 122 61
u) VDD GAIN | SDR
+157 3.3 8 2.8 16.8 5.7 4.2 4.1 4.1 2.4 2.1 0.8

Table5.8-1 SD18 ENOB and RMS Noise Table

The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS
Bit)) is defined as:

In[ FSR j
ENOB(RMS) = RMS Noise )

[2 x VREF x \/mf(ADo[k] - Average )’ J

RMS Noise = k= es

Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024
> (ADOK])

Average=&1
1024

© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
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RMS Noise Diagram RMS Noise Diagram
350 Gain=8 . 8 Gain=8 .
00 |-Qutputrate - 7.8ksps (OSR:12 LSB base on 15-bit outout 6 | Outputrate ~ 7.8ksps (OSR:128) LSB base on 15-bit outout
250 =°
[4]
£ 200 x I T A
5 LA N T AT
100 3 " I 1
50 6
0 i I 8
8 7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 8 1 201 401 601 801 1001
OutputCode (LSB) Time (reading number)
Figure5.9-1(a) RMS Noise Diagram Figure5.9-1(b) Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
500 6 —
450 | Gain=8 Gain=8
400 Outputrate ~ 60sps (OSR:16384) LSB base on 19-bit output . L Outputrate ~ 60sps (OSR:16384) . ) LSB base on 19-bit output
2 O TR (T T
] 300 )
£ 250 2o
g 200 2
=23
150 5] (0 T Tt
100 4
50
° 8 7 6 -5 4321012 3 456 7 8 N 1 201 401 601 801 1001
OutputCode (LSB) Time (reading number)
Figure5.9-2(a) RMS Noise Diagram Figure5.9-2(b) Output Code Diagram
© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
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6. FTES
FEEE | ot | o RAEN | BIUR | HEa% | @R aEst MSL BIEmE
R | MRER rn | B&E #HAN #E

HY14E10-D0O00 Die - D 000 000 - Green4 - -40°C ~85°C

HY14E10M-D000 Die - D 000 000 - Green4 - -40°C ~125°C
HY14E10-T028 TSSOP 28 T 028 000 Tube 50 Green4 MSL-3 | -40°C ~85°C
HY14E10-T028 TSSOP 28 T 028 000 Tape & Reel | 3000 Green4 MSL-3 | -40°C ~85°C
HY14E10-E016 SSOP 16 E 016 000 Tube 100 Green4 MSL-3 | -40°C ~85°C
HY14E10-E016 SSOP 16 E 016 000 Tape & Reel | 2500 Green4 MSL-3 | -40°C ~85°C
HY14E10-N016 QFN 16 N 016 000 Tape & Reel | 5000 (_‘-,reen4 MSL-3 | -40°C ~85°C

'EREE - IRBENELST - BRNBREE (EAs / BER 1 AFERD)
fan - MR B ESR RS R ET SR 007 » HEENEMERATLE » H
BEERAS-40°C ~85°C - B FERZA HY14E10-D000-007
Bl - BHER R A RENEHN AR EEENERERATE  #IREE KR40
“C ~85°C - B FEERZA HY14E10-D0O00
faEn - B E R E N FENISEEREEENEREERTE - HIREERS
-40°C ~ 125°C&i[E - BI N8 RF% HY14E10M-D000
g - B E R A FRENISZEE R EEENEREHEH QFN16 HE » BT
BERR5749 HY14E10-NO16 - BFE LA Tape & Reel HE - BIFR TER BN » ARBIE
BREEEEA IR Tape & Reel
Bl - WA FIER AR FR RV AR T\ SRR S 008 » M KAVEmETIEH SSOP
m » B NEE@RZA HY14E10-E016-008 » HEEL Tube HE > BIff FERZN »
AR EE 8RN Tube
2$iﬁﬁ%%ﬁ5ﬁ
“001"~"999" 7RIEHE RSN\ R FFERVIETUISHRSE - MZEESR A NHLLS -
3MSL:
BT FERRIKIE IPC/JEDEC J-STD-020 HIFREBIMNEED IR » WEE
IPC/JEDEC J-STD-033 ZHEZIE « B8 - JEmE(EA -
* Green (RoHS & no CI/Br):
HYCON EmREE% Green Products X578 ROHS 155 » REACH SRESEMIE(SVHC)
AR R MEREERE ©
TERE:
HY14E10 KRR BEIR(FEIEA-40°C ~ 85°C ;: HY14E1OM REH BEIR(F
BES-40°C ~ 125°C » MMM IEREIE{H7/R-40°C ~857C ;
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7. HRBNER

7.1. TSSOP28(T028)

7.1.1. Package Outline Drawing---TSSOP28(173mil)
28 15

L ] N
o Ll
N €
1 | 4
El b
n__ ]
t D '\—\II
o '.II I.' +\| III =
o~ \ J — 3 GAUGE PLAI‘:IE
=T =T = 7 8 SEATING PLAME
L
L1
SYMBOLS MIN. NOM. MAX.
A - - 1.20
Al 0.00 — 0.15
A2 0.80 1.00 1.05
b 0.19 - 0.30
D 9.60 9.70 9.80
El 4.30 4.40 4.50
E 6.40 BSC
[e] 0.65 BSC
L1 1.00 REF
L 0.45 0.60 0.75
5 0.20 — —
g o - g
Note:
1. All dimensions refer to JEDEC OUTLINE MO-153.
2. Do not include Mold Flash or Protrusions.
3. Unit: mm
© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
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7.1.2. Tube Dimensions---TSSOP28(173mil)
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315£1.5
ANT CTA THE T
ANTTI T :
20.00£1.0
0.7 typ. 1.00t0.15
RO.2 MAX. ]
1.8
|
N :
3 “‘t - 25| 3
INE - —3Y &
1] h
4 J
‘ o] ‘ A
| 2.9 | 6.0 ].3’:8_-?3
i Fc N

AEHAE 1 1.340.1-1.30% 5 3.040.15-3.09. 8 RISTEMEES.

D LET  PYCRMmtsRmResENR

2 HRnrTEE 4, (200C)
3.&meh: 108 ~10"0 L.
4 mFHEN/A, [}
5.ETHE | HEAEE (261C)
6,03y AR
7 EamEN
AB.PIN 18,

9. RHT (zi) %A%

108 mm .

11.RTeE: £0.2mm.
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2
| I

BMTISTATIC 44mm TSS0OP

dO88L WWg'y DJILY1SLINT

- 5-! b

a

NOTE #*Denote cirtical dimenzion

. Transparent tube, tube top side print: Blue

2 Vendor ingert one side white plug,
Tail face to top mark. White plug PN: 19=0009-500W
Other zide black plug FN:19-0003-600N
{OSE-PLUG-0014)

3.The tube out ~dimension must not exceed spec,

4. The bow of tube must noe exceed Zmm.

5" measurement method:
From tube bottom uplo o top=1.42mm position,
the distance which from left to right,

ARNE

UNLESS OTHERWISE SFPECIFIED|

+/= 0.1mm

f

limenson

SPEC

51841

4.l

/.82

5.82

125

4.0

0.5

133

(| M= e

0.5¢TYP)
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7.1.3 Tape & Reel Information---TSSOP28(173mil)
1. Reel Dimensions

A o
W1
2. Carrier Tape Dimensions
DO P2
uﬁ
T |
" ‘r ‘( —
;
I\ B0
J T
1 _AO Koﬁ N
g N
R0.30MAX
Reel ) ) )
) . Carrier Tape Dimensions
SYMBOLS Dimensions
A w1l A0 BO KO PO P1 P2 E F DO w
Spec. 330 16.5 6.80 | 10.20| 1.60 | 4.00 | 8.00 | 2.00 | 1.75 | 7.50 1.50 16.00
Tolerance +0.10 | £0.10 +0.10 | £0.10

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
Unit: mm
3. Pinl direction

oo0oo00O0O0O0Oo]

DS-HY14E10-V06_TC
page30
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7.2. QFN16(NO16)
7.2.1. Package Outline Drawing--- QFN 3x3 16

D——»

PIN 1—/

MARK

SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80

A3 0.203 REF.
b 0.20 0.25 0.30
2.925 3.000 3.075
E 2.925 3.000 3.075
D2 1.625 1.725 1.825
E2 1.625 1.725 1.825
0.30 0.35 0.40

e 0.50 BASIC

Note:
1. All dimensions refer to JEDEC OUTLINE MO-220.
2. Unit: mm
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HYCON TECHNOLOGY

7.2.2. Land Pattern Desigh Recommendations--- QFN 3x3 16

A
Jr
] R 0.13
DR ]
- 1.72 ———»
— —
. ]
3.70 2.20 1.72
— —
L |
0.24
0.75
, '
0.50 0.25
Note:

1. Publication IPC-7351 is recommended for alternate designs
2. Unit: mm
3. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf
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7.2.3. Tape & Reel Information---QFN 3x3
1. Reel Dimensions

HYGON

HYCON TECHNOLOGY

A o
W1
2. Carrier Tape Dimensions
DO P2
v
i ™ - A
b / H
z! " | —
! \\ \ S ¢ \ BO }
/ / (I
| | ~—R0.30MAX
Reel . ) )
) . Carrier Tape Dimensions
SYMBOLS Dimensions
A w1l A0 BO KO PO P1 P2 E F DO w
Spec. 330 125 | 3.30 | 3.30 | 1.10 | 4.00 | 8.00 | 2.00 | 1.75 | 5.50 1.50 12.00
Tolerance +0.10 | £0.10 +0.05 | £0.10

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.

Unit: mm

3. Pinl direction

IO O O O

O O O O}

| |

= 1

|

J(

© 2014-2016 HYCON Technology Corp
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7.3. SSOP16(E016)

7.3.1. Package Outline Drawing--- SSOP16 (150mil)

D

16

ikl

101

HYGON

HYCON TECHNOLOGY

& il
AR e
P F A d
AN L T T
!
<
SYMBOLS MIN NOM MAX
A - - 1.75
Al 0.10 0.15 0.25
A2 - - 1.50
0.20 - 0.30
C 0.18 - 0.25
D 4.80 4.90 5.00
El 3.81 3.91 3.99
5.79 5.99 6.20
0.41 - 1.27
e 0.635 BASIC
0° 0 - 8
Note:

1. All dimensions refer to JEDEC OUTLINE MO-137.

2. Do not include Mold Flash or Protrusions.

3. Unit: mm

© 2014-2016 HYCON Technology Corp

www.hycontek.com

Preliminary

1 s
/E#A\mw

SEATING PLANE

DS-HY14E10-V06_TC
page34


http://www.hycontek.com/�

HY14E10/HY14E10M

Digital Pressure Sensor Platform

7.3.2. Tube Dimensions--- SSOP16 (150mil)

HYGON

HYCON TECHNOLOGY

TOP SIDE VIEW

221 1 1

0.508

F~
-+
™
r~
2.083
— - e
3580

|

RBRLE
Note UMLESS OTHERWISE SPECIFIED
1 » Tube Mt : PVC,Crating with antistatie liquid
2 » Color : Tube-transparent ; Mar] 4 E
3 ~ Surface stance 1 [0A8~10M Ookhm) +/— 0.15mm |
© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
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7.3.3. Tape & Reel Information---SSOP16(150mil)-Type 1
1. Reel Dimensions

w1

2. Carrier Tape Dimensions
DO P2

[
m\( X J \BOJ

~—P1— A0 Koﬁ -~

I:\\ N
R0.30MAX

Reel

] ) Carrier Tape Dimensions
SYMBOLS Dimensions

A W1 AO BO KO PO P1 P2 E F DO W
Spec. 330 12.5 6.90 | 540 | 2.00 | 400 | 800 | 200 | 1.75 | 5.50 1.50 12.00
Tolerance +0.10 | £0.10 +0.05 | £0.10

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
Unit: mm

Pin1 direction

3.
/‘

¢
¢
o
O
¢
O
¢
¢

AAAAR

JELLEL
NEAAAR

JEELEL]
NAAAAR

JELLEL
AAAAR

JELLEL
,/////
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7.3.4. Tape & Reel Information---SSOP16(150mil) -Type 2
1. Reel Dimensions

w1

2. Carrier Tape Dimensions
DO P2

;{LLR 1 oc —o—bre—/ |

S S BO l
L | H:;
~PL > _[TAOT_ Koﬁ -
\\ \e“/
—R0.30MAX

Reel

] ) Carrier Tape Dimensions
SYMBOLS Dimensions

A W1 AO BO KO PO P1 P2 E F DO W
Spec. 330 12.5 6.50 | 520 | 2.10 | 400 | 8.00 | 2.00 | 1.75 | 5.50 1.50 12.00
Tolerance +0.10 | £0.10 +0.05 | £0.10

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
Unit: mm

Pin1 direction

3.
/‘

¢
¢
o
O
¢
O
¢
¢

AAAAR

JELLEL
NEAAAR

JEELEL]
NAAAAR

JELLEL
AAAAR

JELLEL
,////

© 2014-2016 HYCON Technology Corp Preliminary DS-HY14E10-V06_TC
www.hycontek.com page37


http://www.hycontek.com/�

HY14E10/HY14E10M
Digital Pressure Sensor Platform HVCQ"

8. {ZEJECiX
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UM E A EZE R AT » MiIERAR RE TR AV N LR EtE -

www.hycontek.com

SRR BX BE
Vo1 Al R
V02 12-13 {8 VDDA @ -HEE « ADC Performance
V03 All 1870 QFN16, SSOP16 5K
V04 6 SIENENSREZR 111bytes EEPROM BRI {H{EREER
8 {Z1E SD18 Network F5ifiEE5tiE TPSH ] TPSL
CH7 FTIEMEREEI R NE A
V05 Al BN, EEBRMAMEER x1/x2/x4 73 Reserved »
EE(ER 8 BMAEER -
All #1712 HY14E10 ENOB and RMS Table ] RMS Noise Diagram
V06 Al IR R EEE-40C~125C B AE
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