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® B TINEENERETSE - H'E 66 {Es ® BIREAF(<IUVpp)EEMAZE, T
SEERERAETRERED S8 E R FERAY AR )\ ERAVE
® 22Vto3.6VI{FEEEE - -40°C~85°C [EReE 15
TIEREEE o 1OVEYNEMELLERINERE - A8
° MOREESERANNSHEERCESR Push-PullgRE)EET] » ORI B RRAZEBRENE
2% » 6 FBCPU L {FAFAKUDIEESE - OIFE(E B2
REENRELERE ® |VDIREREAITNEER 14 Eie | EEEE
B E{71EIN 300uA@2MHz B BN EhEm A\ E R HIT)EE
B SR SUA@32KHZ ® BEINERRVDDADERE 4 EAEGHITHE
B NIRRTV 1uA B - B 10mAZRERRERIHEETD
® 4KWord OTP (One Time ® 4x20 LCDEEEERENZE
Programmable) TypefE\ D EEE » W Static~ 1/2~1/3 ~ 1/4 Dutys 1/3 Bias
256Byte ERIFCIERS ESEE
® Brownout and Watch dog Timer » GJf51E B [JjECharge PUumpiSBAIRES » 18 4
CPUEASEMET TBELCDIRER
®  18bitxZENHH AIAADCHELL {1 851528 8-bit Timer A
B NEPGA (Programmable Gain 16-bit Timer B{&#H E Capture/Compare
Amplifier) a5 1/4 ~ 1/2 ~ IhgE
1. 128 & 10 &= A S TERKE ® 8-bit Timer C #&EHEPWM/PFDE ES
FEIE ThgE
B RNEWASIREE > SIEHAEE EBYI5@mEASPIIERR
FAIEIIESREE Support 6 stack level
B RNESFEYEARZESG2 AL
ABERARER)
B RNEREREREIRE
IEE| 5
LCD
TPS (com x seg)
Program ADC Sample )
System SRAM RTC OPAMP Timer
Model No. VDD Clock Memory (byte) ENOB Rate - o) /0 (bit x ch) Package
(word) (itxch) | (spsy | Send ype xch.
Interface PWM
(bit x ch)
4 x 20
Yes
2.2V~ | 28KHz~ _ 4x1 + 8-bit x 2
HY11P13 4K 256 20-bit x 8 8~977 Y LAN x1 _ LQFP64
3.6V 2MHz - 10xI0 16-bit x 1
8-bit x 1
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2. 5IRER
2.1. LQFP64 3|}IE

48 47| [46] |45 |44] 43| 42 [41] 40| [39] [38| (37| 36] [35| [34] |33
g I & <& & & 2 8 g g2 g g g2 g 8§ £
> ; 8

& & & & & &
g NC - % COMlE
E NC SEGO0/COM2 g
@ NC SEG1/COM3 E
@VDDA SEGZE
@ACM SEG3E
B HY11P13 =
@AIO SEGSE
E AlL LQFP64 SEG6 E
B Al2 SEG7E
@AB SEGSE
@AM SEGQE
8 Al5 SEGlOE
@Am SEG11 B
@AW SEGlZE
@NC . SEGl3E
wn
@vss g é é % SEGlAE
bl o = N w n 3 o

vl el [ef[v][s] o] [2] 8] [6]ot] [11] [e1] [e1] [v1] [st] lo]
2-1 HY11P13 LQFP64 5|RIE

5 1: VPP 52 RST EFIR— 0 » 483} EPROM RS2 6\ EEEE 5.8V

522 TST 8 PTL3 (EFIR— 0 » RIERS A BEEE VDD+0.3V

513 BTG PTL3 ERESIER - SILURFHAT B

i
N
(a0]
<
n
©
N~
oo]
()]
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2.2. IO 5|HER
“VOEAEE, I"EA, O i, S" P B HTAE S, "C"CMOS I RE MBI P ERR, AL BB

555 3278 i ThBEERER
BRIV | 1BIE
RST/VPP
1 RST| | S | Blug~
VPP | P P | EPROME/SRNEEE
PT1.0/INTO/PSCK
PT1.0| | S | A
2 INTO | | S | AETRINTO
PSCK | | S | OTP:E/BNMESCKEO
PT1.1/INT1/PSDI/SCE
PT1.1| | S | BEA
3 INTL | | S | AETRINTL
PSDI | S | OTP:E/=MTESDIEN
SCE | | S | SPI@/TESCEZO
PT1.2/SDI/LVDIN
. PT1.2 | | S | BuEA
SDI | 1/0 S | SPIEIAMTESDIEO
LVDIN | A A | LVDARMERERA RO
PT1.3/TST
5 PT1.3| | S | #EmA
TST| | S | BIEEINEREEERA (RE)
6 PT1.4 110 S | BT
PT1.5/PSDO/SDO
, PT15 | 1/0 S | &AL
PSDO| O C | OTPE/ETESDOZEO
SDO | /0 S | SPIEEHTESDOEA
PT1.6/SCK
8 PT1.6 | I/O S | &AL
SCK | 1/0 S | SPIEEFTESCKEO
PT1.7/BZ
9 PT1.7 | 1/O S | &AL
BZ| O C | EIRRGHLn
10 SEG21 (@] A LCDHYSegmentiigiH
11 SEG20 (@] A LCDHYSegmentiigiH
12 SEG19 (@] A LCDHYSegmentiigiH
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13 SEG18 (@] A LCDHYSegmentiigiH
14 SEG17 (@] A LCDAYSegmentiiiH
15 SEG16 (@) A LCDHAYSegmentiit
16 SEG15 (@) A LCDHAYSegmentiit
17 SEG14 (@) A LCDHAYSegmentiit
18 SEG13 O A LCDgYSegmentiiiH
19 SEG12 (@] A LCDHYSegmentigiH
20 SEG11 (@] A LCDHYSegmentigiH
21 SEG10 (0] A LCDHYSegmentiiH
22 SEG9 (0] A LCDHYSegmentiiH
23 SEGS8 (0] A LCDHYSegmentiiH
24 SEG7 (@] A LCDHYSegmentiigiH
25 SEG6 (@] A LCDHYSegmentiii
26 SEG5 (@] A LCDHYSegmentiigiH
27 SEG4 (@) A LCDHAYSegmentiit
28 SEG3 o] A LCDgYSegmentiiiH
29 SEG2 (@) A LCDHAYSegmentiit
30 COMB3/SEG1 (0] A LCDRYCOMEESegmentE R
31 COM2/SEGO O A LCDRYCOMEESegment R
32 COomM1 O A LCDHYCOMEEIH
33 COMO (0] A LCDRyCOMEg
34 VLCD P P LCDRYERR
35 |NC - - | RER
36 | NC - RERA
37 |NC - - | REH
38 |NC - - | RER
39 |[NC - - | RER
40 | NC - - | RER
41 | VDD P P | BRILIFERIR
PT2.0/XTO
42 PT2.0 | lIO S | B AL
XTO| A A | NEREREILHIG
PT2.1/XTI
43 PT2.1| IO S | B AL

XTI| A A | NEBIREZSTH AR

PT2.2/PWMO/PFD
44

PT2.2 | 1/0 C | &fizsm /&L
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PWMO | O C | PWM @tEO
PFD| O C | PFD @O
PT2.3/TMCKI
45 PT2.3 | l/O S | BIE AT
TMCKI | | S | TIMERC FFiKREAZEO
PT2.4/CCPO
46 PT2.4 | 1/O VL ETYAN T
CCPO | | /BRI SRR
PT2.5/CCP1
47 PT2.5| 1/O S | BIE A/
CCP1| | S | miR/BEINVENREO
48 | NC RIEA
49 | NC KREA
50 | NC KREA
51 | NC REA
52 | VDDA P P | BB  BHERERR
53 | ACM P P | NERAELEE RIS K
54 | OPO A A | EERARGL
55 | AlO A A | BErEAEE
56 | All A A | BErEwAEE
57 | A2 A A | BErEwAEE
58 | AI3 A A | SBrEmAEE
59 | Al4 A A | SBrEAEE
60 | AI5 A A | SBrEAEE
61 | Al6 A A | ErEAEE
62 | AI7 A A | ErEAEE
63 | NC KREA
64 | VSS P P | BALIFERREMIR
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2.2.1. LQFP HKHIFELER

\ L 4 \XXXX — {#hER Logo + EEHRING
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XAXXXXX — > ERiteE
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3. MERER

3.1. IBIVENAIES I

ke

-HHEdA:
| ’_T 2, o Ym0 VN o

1~10uF | \ }—{

O

[m]
1~4.7uF
48| | 47| |46 | |45| |44 | |43| |42| |41 | |40| |39| 38| |37 | |36| |35| |34 |33
] n N « ] - o [=] Q o Q o Q Q a =3
z N N N o N N 8 z z z z z z o s
& £ & £ £ N s o o]
13 a a a 3 a > o
S A - o
NC © © = o comif &
2
&
NC SEG0/COM2 ,‘3}/
NC SEG1/COM3 3}/
VDDA SEG2 gk
ACM SEG3 g}/
OoPO SEG4 t’.}/
A0 SEGS R}/
- HY11P13 Sm%,
A2 SEG7| R
LQFP64
AI3 SEG8 m}/
3 A SEG9 ﬁ}/
3 |ais SEG10 B}/
VDD
3 |ae SEG11 g}/
p—(1PT2.2 VDD
—C Y] g a7 SEG12 5%
8] [7][6][5] 100k 8 [ne SEGlSE/
RST
s SEG14| &

[e]

T|l2]||e]|¥

O

1l
D—E ddA/LSY

241.C02 PTL7 100 4‘2 vss
»

E T'TLANAS/NIAAT
E €TLd/LSL

E vTLld

E §T1d/0dsS/0asd
E 9'TLdNMOS

® |TTLd/TINI3OSNaSd

o |O'TLA/OLNINMOSd

D—E L'T1d/za
E 1293s
E 0293s
E 61935
E 81935
E L193S
E 9193s
E EINES

3-1 BN HIZSERER
£f : Load Cell EELE R /&% 8 DCSET[2:0 & TIRERFARE
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3.2. BIVRNAIET

ke

-HYZdn:

1~1));T | \ }—{
=1 e (o] (5] (o] () ] (1 (1 (5]

Al4 SEG9

AIS SEG10

—[OPT23 A7 SEG12

100k SEG13

5] [7] [6] 5]

RST
PT1.7
24LC02 10nF 4‘2 VSs
%%%% ! °

B
2]
2]
3 |ae SEG11
—1PT2.2 VDD
2]
8
2]
<

SEG14

48| |47 | |46| |45| |44 | |43 3
I ] S
A - 3
& & & & & & ~ ER-
5 S5 3 & £ ¢
§ 5 & £ % &
2 Inc © o g a com1 g}/
2
&
3 [nc SEGO/COM2 :ﬁ}/
a Inc SEG1/COM3 8)’
VDDA VDDA 1~10uF
o |vopa SEG2 @)f
2
ACM SEG3 B}’
A2 = OPO SEG4 B)f
Rec -
AI0 SEGS g}’
AI3 .
- HY11P13 Sm%
AI2 SEG7| R
LQFP64
L‘:AIS SEG8 B)’
- Eg
N
By
®
B
3
By
5
B
<]
5

E 0 TLd/OLNIMOSH
E TTLJ/TLNIEDS/IASd
E Z'TLdNAS/NIAT
E €TLd/LSL

E vTld

E S§TLd/Ods/0asd
E 9 TLANOS

D—E LT1diza
E 1293
E 0z93s
E 6193S
E 8793
E JAGES
E 9193s
E [AGES

D—E ddA/LSY

3-2 BREMENBIVRAIZERSE
1 : (ERREMIEEME NTC ﬁmﬂﬂ
£f : Load Cell EZLEE 1B TER DCSET[2: 0&TIRE AR
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BT\ R HI2S(Pressure Sensor)

ke

-HYZdn:

m]
1~10uF | \ }—{

100k SEG13

5] [7] [6] 5]

RST
PT1.7
24LC02 10nF 4‘2 VSs
%%%% ! °

SEG14

1~4.7uF
48| 47| 46| 45| 44| |43 | [42| |41 | [40| 39| 38| 37| |36| [35| 34| |33
S I < = ~ = E)
A - 3
E & & & & & ~ ER:
= s S s 5 3
E 5 & = % ¢
2 Inc © © = a com1 s}/
2
&
2 [nc SEGO/COM2 :ﬁ}/
& [ne SEG1/COM3 8}’
VDDA VDDA 1~10uF
& |vooA SEG2 @)’
2
ACM sec3| B k
A2 = OPO SEG4| N ),
Ric -
Al0 SEcs| B }/
AI3 .
HY11P13 mejg |
A2 SEG7| R
LQFP64
J—‘ 3 |3 SEG8| &3 ),
N E Al4 SEGY E/
3 |ais SEG10 ,':’}/
3 |ae SEG11 gk
>—PT2.2 VDD
——1PT2.3 g |A7 SEG12 g}/
2] Og
8 &
3 =]
5

1293s
TO3S

D—E LT1diz8
B
E ZO3S
E 8193S
E L193S
E 9193S
E S193S

E 0 TLd/OLNIMOSH
E TTLJ/TLNIEDS/IASd
E Z'TLdNAS/NIAT
E €TLd/LSL

E vTld

E T1d/0ds/0dsd
E 9 TLANOS

D—E ddA/LSY

3-3 EIREMERRBIVREIZRERER(NMERMNELR PGA HTX)
it : FRIRERIEEE NTC EAHRES
£F : Pressure sensor ZEELERN\IED]EE DCSET[2:.0&JIRE TR
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3.4. RIHHRRENRIZS

=
a
i

mh b b b A

VDDA
AlO
Rref OoPO
All Al
Thermister
AI3 ACM Ald
Thermopile
Al7 ACM B
VDD
»—{1PT2.2 VDD
——0OPT2.3
100k
5] [71 [6] 5]
RST
PTL.7
N 24L.C02 1onF
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NC
NC

NC
1~10uF

VDDA
22~100nF
ACM

oPO

Al0

AlL

Al2

Al3

Al4

Als

Al6

A7

NC

vss

O

NC

3]
z

1~4.7uF
41 40 39 38 37 36 35 34 33
Q Q Q Q Q a
z z z z z 9
>

VDD
como

CCP1PT25 E‘
CCPO/PT2.4 E‘
TMCKI/PT2.3 }D
H
XTIPT2.1 E‘
XTO/PT2.0 E‘

comi

PFD/PWMO/PT2.2

SEG0/COM2
SEG1/COM3
SEG2
SEG3
SEG4

SEGS

HY11P13 -

SEG7
LQFP64

SEG8
SEG9
SEG10
SEG11
SEG12
SEG13

SEG14

R E EEEEEEE LT

d

D—E ddA/LSY

E 0°TLd/OLNIMOSd

E TTLJ/TLNIADS/ASd

E ZTLANAS/NIAAT

E €TLd/LSL

E v'TLld

E §'T1d/0dsS/0asd

E 9'TLdNMOS
D—E L'T1d/za

E T293S

E 0293s

E 61935

E 8T193S

E L193S

E 9193s

E ST93S
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3.5. 4-20mA ERIREE(MIFET)

Xt
i (0 D (N
(-
R i (e
T YN o
e
1~10uF 1~4.7uF
48| |47 | |46 | |45 | |44 | |43| |42| |41 | (40| |30 |38 [37| [36| |35| |34| |33
Q v < 0 N - N aQ o o o o o o o =3
Z & & o & & « @ =z =z z z zZ =z o =
= N = e = = > i} o
& & & & & & > o
- S0 %
2 Inc © © = z comi| 8
2
&
3 [nc SEGO/COM2 ﬁk
@ Inc SEG1/COM3 8}/
1~10uF
& [voba SEG2 gk
22~100nF
}—EEACM see3| B }/
% = 3 | oPO SEG4 3}/
[+-20m[— T @ a0 SEG5 g}/
. 1uF
o HY11P13 e
~ VDDA Dl—E A2 sec7| ¥ k
0.1uF LQFP64
3 [as SEG8 mk
VDD = 3 |aa SEG9 mk
bpT2.2 3 |A5 SEG10 ",_.’}/
——{PT2.3
3 e sec11| 8
o 2] B
8] [7] [6][5]
S |a7 SEG12 G}/
PTL7
241.C02 1onF
[} @ [nc SEG13 ;}/
LP LiJ L,SH L/T\J
Py i 3 [vss sEG14| &

O

D—E ddA/1SH

E 0'TLd/OLNIMOSd

E TTLA/TLNY3OS/IASd

E Z'TLd/IAS/NIAT

E €TLd/LSL

E 7' T1d

E S'T1d/0ds/oasd

E 9 TLdMOS
D—E LT1d/z8

E 1293s

E 0293s

E 6T93S

E 8193S

E L1938

E 9193S

E G193S

3-5 MBENEEIRAY 4-20mA $£EE
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4. TDEEREMm
4.1. NERISIRE

4.2. THRARABEESZIE I

XTI XTO VDD VSS

TMCKI/CCP/PPF

PTn.x/BZ

VDDA ACM

HYGON

HYCON TECHNOLOGY

."""'"IEI"'E} ........ ......... ........ ...... '
(]
» [}
. Data '
] RC TIMER ’
(]
4 Oscillator Memory ABIC PORT Interface '
H (HAO) (STK : 6L) (ccP) (PT1 - PT2) (SP) H
’ (LPO) (SP : 128B) (PPF) (B2) '
: (GPR : 256B) '
’ '
H —[}j COMX
.
» Program HARDWARE L]
* | Memory o MULTIPLIER | | Watch Dog S0 L sEcx
R (OTP : 4KW) 8x8 !
VLCD
: 7
[ ]
‘ RESET SD18 H
4 (BOR) Low Voltage (PGA) Low Noise Power '
’ STACK Detect (X AAD) OPAMP H
( ) System '
H (WDT) (LVD) (Network) (Network) Y .
: (RST) (Temp.senor) :
: :
[ P ] PSPy ry PEPU RSN 1) R R ] FUpup— - cead

[?] Power Pad [D] Digital Pad [4] Analog Pad Common 1/O Pad

4-1 HY11P13 NERTSIEE

e IIEETERAERSRAAE

DS-HY11P13-Vxx
UG-HY11S14-Vxx

HY11P13 :RFEZ
HY11Pxx ZRIIERERHAS

APD-CORE002-Vxx HO8A 1555552
F28 T EAERA(ERERE

APD-HYIDEOQ06-Vxx HY1lxxx Za5I|pH2% T EENEE{FARARE

APD-HYIDEOQ05-Vxx HY11xxx Z5I|5H2% T ErEeE{FARARE

APD-OTPO001-Vxx OTP EmRESRS |IKERBEZE
EmEEMREFRRBE

APD-HYIDEOO4-Vxx HY1xxxx Y|4 EiREE R EIREEREE

BDI-HY11P13-Vxx HY11P13 {ARIE RV TTIRE
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4.3. SD18 Network
ENADCI0]
EADC_CK I_
DCSET[2:0]

VREGN[0]
— ADGN[2:0]

QH[Z:O]

A2 000
Al6 Y 001
Al4) 010
AI0 ) 011 INX[1:0]
INH

VDD/2

ACM Y 101
14110

o3 111

OSRI[2:0]

Comb
Filter?

58

1bi 24bit, ADCR

H/M/L

ADCIF
Interrupt

[N
o
o

> AAD

SlixYa,x%2 ,x2,x4,x8,x16

EIRE!
0 |0
71017}
I T

i

INBUFI[O]

— sl ®

PGA
off,x2,x4,x8

+ VR:x1,x¥% -

58
> 5
AVIR-
g K
®

PGAGN[1:0]

> [z
(=t
VAV
o o
==
~ o

INL

—
0
(2]
=
=
fiN
[
[

|
|
|
|
|
I
|
0PO 100 : Zl
VsSsS 101 : JANSEAN
TPSLO :
|
|
|
|
|

VDDX

VRLIL0]

TPSLx 00
VRL

10

1

TPSHx

4-2 SD18 Network
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4.4. Low Noise OPAMP Network
OPPJ1:0
[ ]1\

[_AI3 300
AI7 01 ENOP[O

] :
R il

L
i VDDA

11

-

OPO Y 000
001
[AI5 010 L em e
[ A6 Y011 — jiADC_DCK

[AI0+AI5 100 |}
[AI1+AI5Y 101

110 : Al5 All
AIO+AI5 Al1+AI5
111 AlO Al5
)
DAN.x

4-3 Low Noise OPAMP Network

[
|
.
|
[
OPN[2:0] OPIS[O]%) : LNOP ———] }—lg OPO
|
|
|
|
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5. BF#dIK

“-"no use,"* read/write,"w” write,“r"read,“r0" only read 0,“r1"only read 1,“w0”only write 0,“w1"omly write 1
“."unimplemented bit,“x" unknown,“u” unchanged,“d” depends on condition
Address |File Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 A-RESET | i-RESET RIW
00H INDFO Contents of FSRO to address data memory value of FSRO not changed N/A N/A KR KRR K kK
01H POINCO Contents of FSRO to address data memory” value of FSRO post-incremented N/A N/A KR KRRk kK
02H PODECO Contents of FSRO to address data memory” value of FSRO post-decremented N/A N/A KR KKK K kK
03H PRINCO Contents of FSRO to address data memory” value of FSRO pre-incremented N/A N/A KR KRRk kK
04H PLUSWO Contents of FSRO to address data memory” value of FSRO offset by W N/A N/A KKKk kK
05H INDF1 Contents of FSR1 to address data memory value of FSRO not changed N/A N/A KR KKk kK
06H POINC1 Contents of FSR1 to address data memory” value of FSRO post-incremented N/A N/A HR KK K kK
07H PODEC1 Contents of FSR1 to address data memory value of FSRO post-decremented N/A N/A KKK K kK
08H PRINC1 Contents of FSR1 to address data memory” value of FSRO pre-incremented N/A N/A HR KK K kK
09H PLUSW1 Contents of FSR1 to address data memory value of FSRO offset by W N/A N/A A
OFH FSROH | I | | | | | FSRO[8] || ....... X | . u 5T et
10H FSROL Indirect Data Memory Address Pointer O Low Byte,FSR0[7:0] XXXX XXXX | uuuu uuuu WAAARAAN
114 |FSRin | [ | [ | | [ Fsragl || ... [ u et
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu AAARAAN
16H  |TOSH | [ [ | Tos[iy | Tos[i0 | Tos[e) | Tosigl |[ ....0o00 | ... oooo <y, K
17H TOSL Top-of-Stack Low Byte (TOS<7:0>) 0000 0000 | 0000 0000 KK
18H STKPTR STKFL STKUN | STKOV STKPRT[2:0] 000. .000 | 000..000 r,rw0,rwo,- -,r,r,r
1AH PCLATH PC[11] pcio] | pciop | pciel || ...o000 | ... oooo -immi KRR
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 kR Xk
1DH  |TBLPTRH | [ | TeLPTR11] | TBLPTRI10]| TBLPTRI9] | TBLPTRIE|| ... 0000 | ... 0000 - HARE
1EH TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000 | 0000 0000 KKK KK K K
1FH TBLDH Program Memory Table Latch High Byte 0000 0000 | 0000 0000 KRR KRR R x
20H TBLDL Program Memory Table Latch Low Byte 0000 0000 | 0000 0000 KRR R R x
21H PRODH Product Register of Multiply High Byte XXXX XXXX | uuuu uuuu (T T (7l lT
22H PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu [AAASAAAS
23H INTEL GIE ADCIE TMCIE TMBIE TMAIE WDTIE E1IE EOIE 0000 0000 | 0000 0000 KRR KRR X
24H INTE2 TXIE RCIE SSPIE CCP1IE | CCPOIE .....000 ... .000 -mm Y
26H INTF1 ADCIF | T™cIF | T™BIF | T™mAIF WDTIF E1IF EOIF || .000 0000 | .000 0000 S SR
27H INTF2 SSPIF CCP1IF | CCPOIF ... .000 ... .000 i KK
29H WREG Working Register XXXX XXXX | uuuu uuuu *RR R K K
2AH BSRCN BSR[O] || ....... 0 | ... 0 4
2BH STATUS (@ DC N oV Z L X XXXX ..U uuuu N
2CH PSTATUS PD TO IDLEB BOR SKERR 000d .0.. uduu .d.. rw0,rw0,rw0,rw0 -,rwo0,-,-
2DH LVDCN LVDFG LVD LVDON VLDX[3:0] .000 0000 | .000 uuuu T “p
30H PWRCN ENVDDA VDDAX[1:0] ENACM 0000 .... 0000 .... R
31H MCKCN1 ADCS[2:0] ADCCK XTHSP XTSP ENXT ENHAO || 0000 0001 | 0000 0001 i Sha
32H MCKCN2 I | LSCK HSCK HSS[1:0] CPUCK]1:0] ..00 0000 | ..00 0000 = KRR
33H MCKCN3 LCDSJ[2:0] PERCK BZS[2:0] 000. 0000 | 000. 0000 e S
37H OPCN1 Enor | OPM[1:0] OPP[1:0] OPN[2:0] 0000 0000 | 0000 0000 ® ok Kk
39H ADCRH ADC conversion memory HighByte XXXX XXXX | uuuu uuuu LT
3AH ADCRM ADC conversion memory Middle Byte XXXX XXXX | uuuu uuuu (AN A AN
3BH ADCRL ADC conversion memory Low Byte XXXX XXXX | uuuu uuuu (A AN
3CH ADCCN1 ENADC | ENHIGN | ENCHP PGAGN[1:0] ADGNJ[2:0] 0000 0000 | 0000 0000 KKK KK K kK
3DH ADCCN2 INBUF VRBUF VREGN DCSET[2:0] ..00 0000 ..00 0000 == kR
3EH ADCCN3 OSR[2:0] 000. .... 000. .... * K e,
3FH AINET1 INH[2:0] INL[2:0] INIS OPIS 0000 0000 | 0000 0000 S S
40H AINET2 VRH[1:0] INX[1:0] VRL[1:0] .000 000. | .000 000. KKK KK
41H TMACN ENTMA TMACK I TMAS[1:0] I ENWDT WDTS[2:0] 0000 0000 | 0000 0000 HRER WK x
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu [AAAsAAAS
43H  |TmBCN ENTMB | TMBCcK | TMBS[1:00 | TMBSYC | TMBR2R | | 0000 00.. | 0000 00.. B rr
44H TMBRH TimerB High Byte data register XXXX XXXX | uuuu uuuu KRR R K
45H TMBRL TimerB Low Byte data register XXXX XXXX | uuuu uuuu N
46H TMCCN ENTMC | TMCCK[1:0] ] TMCS1[2:0] | T™cso[wo) 0000 0000 | 0000 0000 KKK Kk
47H PRC TimerC programmable register 11111111 | 1111 1111 S
48H TMCR TimerC register 0000 0000 | 0000 0000 [AAASANAS
49H CCPCN CCP1M[3:0] | CCPOM[3:0] 0000 0000 | 0000 0000 GEESOR00
4AH CCPORH CCPO High Byte data register XXXX XXXX | uuuu uuuu WARA AR
4BH CCPORL CCPO Low Byte data register XXXX XXXX | uuuu uuuu SOGGO00
4ACH CCP1RH CCP1 High Byte data register XXXX XXXX | uuuu uuuu LARARAAAS
4DH CCP1RL CCP1 Low Byte data register XXXX XXXX | uuuu uuuu SOGOGO00
4EH  [PAsc PASF PASCFI[L:0] 0.00.... | 0.00... MWy
4FH PWMCN ENPWM ENPFD PWMRL[1:0] 0000 .... 0000 .... AR
51H PWMR PWM MSB Byte register XX XXX | uuuu uuuu IR

7% 5-1(a) HY11P13 E3235I5
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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”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d” depends on condition
Address |File Name Bit7 Bit6 Bit5 | Bit4 Bit3 Bit2 | Bitl Bit0 || A-RESET | i-RESET RIW

52H LCDCN1 ENLCD LCDPR VLCDX[1:0] LCDBF LCDBI[1:0] 0000 000. | 0000 000. R
53H LCDCN2 LCDBL LCDMX[1:0] | I 000. .... 000. .... *E
54H LCDO Segment SEG2@[3:0] and SEG3@][7:4] data register of LCD XXXX XXXX | uuuu uuuu SR
55H LCD1 Segment SEGA@[3:0] and SEG5@]7:4] data register of LCD XXXX XXXX | uuuu uuuu KK R
56H LCD2 Segment SEG6@]3:0] and SEG7@][7:4] data register of LCD XXXX XXXX | uuuu uuuu SR SRR
57H LCD3 Segment SEG8@[3:0] and SEG9@][7:4] data register of LCD XXXX XXXX | uuuu uuuu KK
58H LCD4 Segment SEG10@[3:0] and SEG11@][7:4] data register of LCD XXXX XXXX | uuuu uuuu SR i
59H LCD5 Segment SEG12@[3:0] and SEG13@][7:4] data register of LCD XXXX XXXX | uuuu uuuu KRR R KX
5AH LCD6 Segment SEG14@[3:0] and SEG15@][7:4] data register of LCD XXXX XXXX | uuuu uuuu KRR KK K K K
5BH LCD7 Segment SEG16@[3:0] and SEG17@][7:4] data register of LCD XXXX XXXX | uuuu uuuu KRR KK K K K
5CH LCD8 Segment SEG18@[3:0] and SEG19@][7:4] data register of LCD XXXX XXXX | uuuu uuuu KRR KK K K K
5DH LCD9 Segment SEG20@[3:0] and SEG21@][7:4] data register of LCD XXXX XXXX | uuuu uuuu kKKK K K %
5EH SSPCON1 SSPEN CKP CKE | SMP I SSPM<1:0> 0000 ..00 | uuuu ..uu R o
60H SSPSTA SSPBUY | SSPOV BF 00.....0 00.....0 (A
61H SSPBUF SSP Receive Buffer/Transmit Register XXXX XXXX | uuuu uuuu KRR KK K K K
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX | uuuu uuuu *EEELOLD
6EH TRISC1 TCL1.7 TC1.6 TC1.5 TC1.4 0000 .... 0000 .... P amee
6FH PT1DA DA1.2 .....0. .....0. -
70H PT1PU PU1.7 PU1.6 PUL.5 PU1.4 PU1.3 PU1.2 PU1.1 PU1.0 || 0000 0000 | 0000 0000 HOR R R K
71H PTIM1 INTEG1[1:0] INTEGO[1:0] ....0000 | ...0000 -im KRR
72H PTIM2 PM1.7[0] PM1.6[0] PM1.5[0] .0.0 .0.. 0.0 .0.. Fm b
74H PT2 PT2.5 PT2.4 PT2.3 PT2.2 PT2.1 PT2.0 L XX XXXX ..uu uuuu Ll
75H TRISC2 TC2.5 TC2.4 TC2.3 TC2.2 TC2.1 TC2.0 ..00 0000 | ..00 0000 -ym X R K
77H PT2PU PU2.5 PU2.4 PU2.3 PU2.2 PU2.1 PU2.0 ..00 0000 | ..00 0000 Ll
78H PT2M1 PM2.2[1] | PM2.2[0] .00 ... .00 ... T ——
79H PT2M2 PWMTR[1][PWMTRI[O] PM2.5[1] | PM2.5[0] | PM2.4[1] | PM2.4[0] || 00..0000 | 00.. 0000 *E Lk ke

80H ~ FFH |GPRO General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu DBOSOGHS

100H~17FH |GPR1 General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu xR

© 2008-2017 HYCON Technology Corp
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6. ERFIE

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

Voltage applied at Vpp 10 Vss . oo v oot e e e -0.2Vto4.0V
Voltage applied to any pin ... ... e -0.2V toVpp +0.3V
Voltage applied to RST/VPP pin ... e e e e -0.2Vto 6.9V
Voltage applied to TST/PTL.3 pin ... ..t e e e e -0.2VtoVpp +1V
Diode current at any device terminal . . ... ... i e +2 mA
Storage temperature, Tstg: (unprogrammed device) . .......... ... ... ... -55°C to 150°C
(programmed device) . ... —40°C o 85°C

Total power diSSiPatioN. . ... ... e e 0.5w
Maximum output current sink by any PORT1to PORT3 /O pin............ i, 25mA

6.1. Recommended operating conditions

Ta = -40°C ~ 85°C,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
All digital peripherals and CPU 2.2 3.6
Vop | Supply Voltage
Analog peripherals 2.4 3.6 \%
Vss | Supply Voltage 0 0
External Watch crystal XTSP[0]=0, XTHSP[0]=0 32.768K
VDD = 22V,
XT Oscillator Ceramic resonator XTSP[0]=1, XTHSP[0]=0 | 450K 8M Hz
ENXT[0]=1
Frequency Crystal XTSP[0]=1, XTHSP[0]=0 M 8M
© 2008-2017 HYCON Technology Corp DS-HY11P13-V15_TC
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6.2. Internal RC Oscillator
Ta = 25°C,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
HAO | High Speed Oscillator frequency ENHAO[0]=1 1.8 2.0 2.2 MHz
LPO | Low Power Oscillator frequency Voo supply voltage be enable LPO 22 28 35 KHz
HAO vs. VDD LPOs. VDD
2.030
2.025 30.00
2.020
2015 29.00
2.010
= 2.005 < 28.00
%”"" g2700
% 1.995 8
1.990 - 26.00
1.985
1.980 200
1.975 24.00 L L I I L L L
1970 . o e o o o o o 2V 24V 26V 28V 30V 32V 34V 36V
VDD VDD
6.2-1 HAO vs. VDD 6.2-2 LPO vs. VDD
0 s THEYDD=3.0 LPO vs. Temperature @VDD
1980
31.00
196)
30.00
1940 VDD=3.6V
29.00
L 190 =
Ewoo iQ&OO
9 g 27.00 \VDD=3.0v
T80 5
26.00
1) 50
10 ‘ VDD=2.V
24.00 :
1 ‘ ‘ ‘ ‘ ‘ ‘ 0B 55 B B 58
0 5 5 %50 5 ¢ 30
Temperotue(C | Temperature (C)

6.2-3 HAO vs. Temperature
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6.3. Supply current into VDD excluding peripherals current

Ta =25°C,Vpp = 3.0V,0SC_LPO = 28KHz,unless otherwise noted

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

Active mode

lam1 OSC_CY = 8MHz, OSC_HAO = off, CPU_CK = 8MHz 1.2 2 mA
1
Active mode

| am2 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.32 0.55 mA
2
Active mode

| am3 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.18 0.3 mA
3

Il p1 Low Power 1 OSC_CY = 32768Hz, OSC_HAO = off, CPU_CK = 16384Hz 7 12 UA

ILp> Low Power 2 | OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 1.65 3 uA

I p3 Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.65 1.2 uA

OSC_CY : External Oscillator frequency.

OSC_HAQO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

Lai(mA)

0.9

0.7

0.5

Imivs VDD

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V)

6.3-1 Iam1 vs. VDD

Tavia(uA)

450

400

350

300

250

200

150

100

Lav2vs VDD

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V)

Tavs(A)

250

200

150

100

Iavizvs VDD

6.3-2 lamz vS. VDD

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V)

6.3-3 lauwz vs. VDD
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TLr2vs VDD Tesvs VDD
250 0.80
075
200
0.70
~ 150 065
3 3
2 2 060
100 055
050
0.50
045
000 b e oo b
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 2223 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V) VDD(V)
6.3-5 I p> vs. VDD 6.3-6 I p3 vs. VDD
1 with femperature of VDD =3V 12 with temperature at VDD=3V
130 3
129 26
=128 22
£ §
: H
BBV T8
126 14
S S S S S R S
40 30 20 <10 0 10 25 30 40 50 6 70 8 40 30 20 -0 0 10 25 30 40 50 6 70 8
TAC) TA(C)
6.3-7 lav1 VS. Temperature 6.3-8 I p» vs. Temperature
Iizs with temperature at YDD=3V
14
12
1
< 08
2
=046
0.4
02
40 30 20 10 0 10 25 30 40 50 60 70 8
TA(C)

6.3-9 I, p3 vs. Temperature
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6.4. Portl~2

Ta = 25°C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Input voltage and Schmitt trigger and leakage current and timing
V4 | High-Level input voltage 2.1
\%
Vi Low-Level input voltage 0.9
Vhys | Input Voltage hysteresis(VIH - VIL) 0.8 \Y%
l.kg | Leakage Current 0.1 uA
Rpy | Port pull high resistance 180 kQ
Output voltage and current and frequency
Von High-level output voltage lon=10mA Vpp -0.3
\%
VoL | Low-level output voltage loL=-10mA VSS +0.3
VOH vs I0H @VDD=3V VOH vs. IOH@VDD=2.2V
235
300 220
- \ 205
190 T~
s 5
T 25C T
9 2.5 9 1.60 5C
240 856 145
1.30 857
225 15
210 : : : : : : : 1.00 : : : : : : :
OMA  SMA  -TOMA  -15MA 20MA 25MA 30MA -35MA OMA  -SMA -IOMA  -15MA 20MA  25MA -3OMA  -35MA
IOH IOH
6.4-1 Vo VS. lon @VDD=3.0V 6.4-2 Voy VS. lon @VDD=2.2Vv
VOL vs. I0L@VDD=3.0v VOL vs. I0L@VDD=2.2V
09 0.9
0.8 0.8
0.6 0.6 85
= 85C s
g 05 0 § 0.5 75T
03 5 03
0.2 / 0.2 /
0.0 : : : : : \ 0.0 ‘ ‘ ‘
OMA  5MA  1OMA 15MA 20MA 25MA 30MA  35MA OMA  5MA  10MA 15MA 20MA 25MA 30MA  35MA
1oL oL
6.4-3 Vg VS. |OL@VDD=30V 6.4-4 Vg VS. |0L@VDD=22V
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6.5. Reset(Brownout, External RST pin, Low Voltage Detect)

Ta = 25°C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions | Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, tg-Lvr 2 us
BOR | Vpp Start Voltage to accepted reset internally (L=>H),Vvr 1.6 1.85 2.1 Vv
Hysteresis, VHys-LvR 70 mV
Pulse length needed as RST/VPP pin to accepted reset internally, t4-rsT 2 us
RST Input Voltage to accepted reset internally 0.9 \Y;
Hysteresis, VHys-RsT 0.8 \%
Operation current, I vp 10 15 UA
External input voltage to compare reference voltage 1.2 \
Compare reference voltage temperature drift Ta=-40°C"~ 85 °C 100 ppm/°C
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1110b 3.3
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=1101b 3.2
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=1100b 3.1
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=1011b 3.0
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=1010b 2.9
LVD Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=1001b 2.8
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=1000b 2.7
Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=0111b 2.6 Y
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0110b 25
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=0101b 2.4
Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=0100b 2.3
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0011b 2.2
Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=0010b 2.1
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=0001b 2.0
BOR : Brownout Reset
LVR : Low Voltage Reset of BOR
LVD : Low Voltage Detect
RST : External Reset pin
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“ | I [ I
I I [ I
I I [ I
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| | i |
vmwﬁ/\:: |
[ I
Vo =1 Ll “
T T
T / i T\ i
BOR Start L LL 4
VDD /:/ : 11 \ T
[ !
P ! \\
I I I I
. . I L »
I I [ i »
I I [ I
I 1 tavr |
| — €BST —y | ELVR
i |
oo i |
L o
I I
oceur — Y ——
= | ] ! [
S | | | 3
Resetstage| £ | | ! | =
c | | [
no occur: = | L . . = -

6.5-1 BOR reset diagram

HYGON

HYCON TECHNOLOGY

A | | |

! | i I

| | i |

| ‘ | |

| | i |

i i i i

Vrst=VDD[— 1 | l

\ '

| | N

| I HYS-RBT

Vest| |\ b

=0.3xVDD [ £ :
A [T .
! | | | Lol

- s

i

T —lelRsT

| | i |

! i i |

| ‘ | |

occur| ! 7 |

Reset state| | | | |
no occur ! . 1 1 -

6.5-2 RST reset diagram

" rrst : Please see BOR Introduce of HY11Pxx series User’s Guide (UG-HY11S14-Vxx).

198

VLVR and VLR Release Voltaage \s. TA

1.96

194

VLR Release Voltage

elease Voltage

192

R
)

-
o
3

-
o
&3

1.86

184

182
1.80

VLVR and VLVR
(V]

VIR Voltag
EVR-Veitag

-40C -35C -15C

25C 45C 65C 85C
TA

6.5-3 LVR vs. Temperature
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Ta = 25°C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lyppa I = 0mA VDDAX[1:0]=00b 22 UA
IL = 0.1mA, VDDAX[1:0]=00b 3.3 \
VDD=VDDA+0.2V VDDAX[1:0]=01b 29 \
Select VDDA output voltage
VDDAX[1:0]=10b 2.6 Y
VDDAX[1:0]=11b 2.4 Y,
VDDA IL =10mA VDDAX[1:0]=00b 135 mv
VDDAX[1:0]=01b 150 mV
Dropout voltage
VDDAX[1:0]=10b 165 mv
VDDAX[1:0]=11b 180 mv
Temperature drift VDDAX][1:0]=11b TA=-40°C™ 85°C 50 ppm/°C
Vpp Voltage drift IL=0.1mA Vpp=2.5V~3.6V +0.2 %IV
ACM operation current, lacm I =0mA 20 UA
Output voltage ,V acm ENACMI[0]=1 I, = 0uA 1.0 \
ACM Output voltage with Load I, = +200uA 0.98 1.02 V acm
Temperature drift ENACMI[0]=1, TA=-40°C” 85°C 50 ppm/°C
VDDA Voltage drift I. = 10uA 100 uviv
VDDA : Adjust Voltage Regulator
ACM : Analog Common Mode Voltage

© 2008-2017 HYCON Technology Corp
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VDDA@2.4V with VDD

23900
2.3895
23890
2.3885
2.3880
23875
23870
2.3865

27860 1.=0.TmA
2.3855
2.3850
2.3845
23840

VDDA(V)

36V 35V 34V 33V 32V 3V 30V 29V 28V 2V 26V 25V
VDY)

6.6-1 VDDA I.=0.1mAvs. VDD

VDDA@2.4V viith VDD

2.390

2.388

2.386

2.384

£ 2382

11=10mA

8
2 238

2.378

2.376

2.374

2372

36V 35V 34V 33V 32V 30V 30V 2% 28V 2V 2.6V
VDD

6.6-2 VDDA IL=10mAvs. VDD

VDDA with femperature

2.3910
2.3900
23890
2.3880

S 23870 p¥pp=25

& 23860

S 23850
23840
23830
23820
23810

11=0.1mA

VDD=3.0V

403 55 25 45 65 85
TA(C)

6.6-3 VDDA I.=0.1mA vs. Temperature

23880
23860
23840
23820
£ 23800
£ 2.3780
8 23760
> 23740
23720
23700
23680
23660

VDDA with femperature

11=10mA

VDD=3.0V

VDD=2.6V

40 35 15 5 25 45 65 85

6.6-4 VDDA I.=10mA vs. Temperature

ACM Load with VDDA

0.992 [L=200u

0.992

0991 T=0A

0.991

0.990

ACM (V)

IL=-200uA

0.990
0.989

0.989
0.988 t t t

24 2.6 2.9 3.3
Infernal VDDA(V)

1.010

1.005

1.000

0.995

ACM (V)

0.990

0.985

0.980

ACM vs. VDD with temperature @VDDA=2.4V

—VDD=3.6V
VDD=2.5V ||
— IL=T00A
40 20 0 20 40 60 80 100
TA (C)

6.6-5 ACM Load vs. VDDA
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6.7. LCD

Ta =25°C,Vpp = 3.0V, Cycp =4.7UF,unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Operation supply current without LCDPR[0]=1 Vpp = 2.2V
I LCD 10 UuA
output buffer.(all segment turn on) Vpp = 3.0V
Supply Voltage at VLCD pin LCDPR[0]=0 2.2 3.6 \%
Vpp = 2.2V, VLCDX[1:0]=11b 2.295 2.55 2.805
VLCD | Embedded Charge Pump output LCDPRI[0]=1, VLCDX[1:0]=10b | 2.52 2.8 3.08
\Y
voltage at VLCD pin Cuicp =4.7uUF VLCDX[1:0]=01b | 2.745 3.05 3.355
VLCDX[1:0]=00b 2.97 3.3 3.63
Zicp Output impedance with LCD buffer fLeo =128Hz,VLCD=3.05V 10 kQ
VLCD Start Time VLCDvs. VDD
142
122 VDD=2.2y 3.08
100 3.05
-~ g 302
£ & 8 2.9
i o2 > 2A96
F o VDD=3.0V :
2.93
2 VDD=3.6V 2.90
2 ‘
R S S Y S A
2.55 2.8 3.05 33 LYY Y TS I AR VS A2
VLCD(V) VDD(V)
6.7-1 LCD start time 6.7-2 VLCD vs. VDD
VLCD s. Load VLCD vs. Load
33 VDD=2.2V 3 VDD=3.0V
31 33
$ 29 g3l
5 =29
[a]
5 21 8 27
S 25 N 25
23 \ 23
21 21
10 20 30 40 5 60 70 8 90 100 125 150 175 200 225 250 275 300 325 350
(uA) Ii(uA)
6.7-3 VLCD vs. |, @VDD=2.2V 6.7-4 VLCD vs. |, @VDD=3.0V
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6.8. Low Noise OPAMP

Ta =25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

-40 -30 -20 -10 O 10 25 30 40 50 60 70 85

Temperature('C)

6.8-1 LNOP Offset Temperature

© 2008-2017 HYCON Technology Corp
www.hycontek.com

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vinop | Supply voltage at VDDA ENVDDA[0]=0 2.4 3.6 \%
I noP Operation supply current OPM[1:0]=xxb 200 uA
Input offset voltage without chopper. OPM[1:0]=1xb -2 2 mV
Input offset voltage with chopper OPM[1:0]=0xb 20 uv
Vos.op
OPM[1:0]=00b 0.1
Input offset voltage temperature drift. TA=-40°C” 85°C uv/°’c
OPM[1:0]=10 2
Vo=1.2V, I.=+1mA
Voir Unit gain load regulation 0.1 %Vo
VDDA=2.4V I.=-1ImA
CMVR | Common-mode voltage input range OPMI[1:0]=xxb 0.1 VDDA-1.1 \Y
CMRR | Common-mode rejection ratio OPMI[1:0]=xxb 90 dB
LNOP offset vs Temperature
< 0195
E VDDA=2.4V no chopper
< 0.190
g 0185
g VDDA=33V S\ o
% 0.180
=§ 0.175
S 0170
z
- 0.165
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6.9. SD18,Power Supply and recommended operating conditions

Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vspis Supply Voltage at VDDA ENVDDA[0]=0 2.4 3.6 \%
Modulator sample frequency, ADC_CK 25 250 300 KHz
f spis -
Over Sample Ratio, OSR 256 32768
ENADC[0]=1
168
INBUF[0]=1,VRBUF[0]=0
Operation supply current | ENADCI[0]=1 GAIN =4,
I SD18 150 uA
without PGA INBUF[0]=0,VRBUF[0]=1 | ADC_CK=250KHz
ENADCI[0]=1

120
INBUF[0]=0,VRBUF[0]=0

6.9.1. PGA,Power Supply and recommended operating conditions

Ta =25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vpca Supply Voltage at VDDA ENVDDA[0]=0 2.4 3.6 \%
| pca Operation supply current PGAGN[1:0]=<01>0r<1x> 320 uA
Gpga | Gain temperature drift Ta=-40°C” 85°C GAIN=128 5 ppm/°C

© 2008-2017 HYCON Technology Corp DS-HY11P13-V15_TC
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6.9.2. SD18,performance I (fSD18=250KHz)

Ta = 25C,V pp = 3.0V, VDDA=2.9V,V\g=1.0V,GAIN=1 without PGA, unless otherwise noted

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

VDDA=2.4V,Vygr=1.0V,ASI|=£200mV
INL Integral Nonlinearity(INL) +0.003 +0.01 %FSR
VDDA=2.4V,Vyg=1.0V,ASI=£450mV

No Missing Codes® ADC_CK=250KHz,0SR[2:0]=010b 23 Bits
INBUF[0]=0b,VRBUF[0]=0b
Temperature drift
INBUF[0]=1b,VRBUF[0]=0b Ta =-40°C”
Ggpig | Gain 1~x16 (INBUF[0]=0b,) 2 ppm/°C
INBUF[0]=0b,VRBUF[0]=1b 85°C
Gain 1~x4 (INBUF[0]=1b,)
INBUF[0]=1b,VRBUF[0]=1b
Offset error of Full Scale Rang input
voltage range with Chopper and Gain=2 1
Buffer(INBUF,VRBUF) without PGA
AAI=0V %FSR
Offset error of Full Scale Rang input
AVR=0.9V
voltage range with Chopper without Gain=2 1
DCSET[2:0]=<000>
PGA and Buffer(INBUF,VRBUF)
*AAl is  external
GAIN=1 2
Offset temperature drift with short
Eos GAIN=2 1
chopper without PGA and Buffer
GAIN=4 0.5
(INBUF,VRBUF).
GAIN=16 0.15
GAIN=1 2 uv/°c
Offset temperature drift with chopper and Buffer
GAIN=2 1
(INBUF,VRBUF) without PGA.
GAIN=4 0.5
Offset temperature drift with chopper without Buffer
GAIN=128 0.02
(INBUF,VRBUF).
Ven=0.7V to 1.7V, Vg=0V,
90
Vyr=1.0V,without PGA GAIN=1
CMsgp1g | Common-mode rejection dB
Vew=0.7V to 1.7V, Vg=0V,
75
Vyr=1.0V, without PGA GAIN=16
GAIN=1
VDDA=3.0V,AVDDA=+100m
PGA=off
PSRR DC power supply rejection V,Vyr=1.0V, 75 dB
GAIN=16
V5|:1.2V,V5|.:1.2V,
PGA=8
© 2008-2017 HYCON Technology Corp DS-HY11P13-V15_TC
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SD18 Offset Drfit vs. Temperature

AID Offset (uV)
iR
1S)

-40°C  -20C oC 20C 40T 60C 80T
TA Gain=1, Sl and VR buffer off
VIN short to ACM
AVR=1.2V, VDDA=2.4V

0.03%
0.02%
E 0.01%
5 i ° \
=
"g OOO% L L L ] L L L
a o —
S -0.01% ——
-0.02%
-0.03%
-40°C -20C 0T 20°C 40C 60C 80C
TA Gain=1, Sl and VR buffer off
ASI=300mV, AVR=0.9V
VDDA=2.4V

SD18 Gain Drfit vs. Temperature

6.9-1(a) SD18 Offset Temperature drift

6.9-2(a) SD18 Gain drift with temperature

SD18 Offset Drfit vs. Temperature

0.0 . . . ) . . .

AID Offset (uV)
N
o

-40C  -20C o 20°C 40C 60C 80T
TA Gain=16, Sl and VR buffer off
VIN short to ACM
AVR=1.2V, VDDA=2.4V

SD18 Gain Drfit vs. Temperature

0.03%

0.02%

0.01%

0.00%

-0.01%

AID Gain Drift

-0.02%

-0.03%
-40°C -20°C 0C 20C 40C 60C 80T

TA Gain=16, Sl and VR buffer off
ASI=37.5mV, AVR=0.9V
VDDA=2.4V

6.9-1(b) SD18 Offset Temperature drift

6.9-2(b) SD18 Gain drift with temperature

SD18 Offset Drfit vs. Temperature

o
”

Z

AID Offset (uV)
)
(S}

e
0

'
N

-40°C  -20°C oC 20°C 40C 60C 80T
TA Gain=128, Sl and VR buffer off

VIN short to ACM

AVR=1.2V, VDDA=2.4V

SD18 Gain Drfit vs. Temperature

0.03%

0.02%

0.01%

0.00%

-0.01%

AID Gain Drift

-0.02%

-0.03%
-40°C -20C  0°C 20°C 40C 60C 80T

TA Gain=128, Sl and VR buffer off

ASI=4.6875mV, AVR=0.9V

VDDA=2.4V

6.9-1(c) SD18 Offset Temperature drift
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6.9.3. SD18,Temperature sensor

Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
TCs Sensor temperature drift AVR=2.4V,VRGN[0]=1, 178 uv/°’c
KT Absolute Temperature Scale 0°K INBUF[0]=1 -289 °c

TCgrr | One point calibrate error temperature Callibration at 25°C of -40°C™ 85°C 12 °c

TPS Voltage vs. Temperature
0
oU
/\I
S 46
E o
\?é U
> %
10
Y

45300 -1s 0 5 30 45 60 75 9%
TA(C)

6.9-3 TPS output voltage vs. temperature drift
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6.9.4. SD18 Noise Performance

Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P13 $1%] SD18 {2t T EBMEARFRNE - & 6.9-4(a), % 6.9-4(b) 3 HEREIAY
HEIRAZIRER Gain, Output rate, REHBAWABEZRIG - MR ELREENDHAGR
SRITES » SEBER 1.2V - BUE 1024 BEK -

ENOB(RMS) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
_ OSR 256 | 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
Max. Vin(mV)
~0.9*VREF @ _.Qutput rate(tz) 977 | 488 | 244 | 122 1 61 | 31 | 15 8
Gain | =1 PGA | x |ADGN
+2400 025 1=! 1 ixi025] 163 | 174 | 179 | 185 | 190 | 195 | 200 | 204
+2160 05 i=i 1 ixi 05 | 163 | 173 {179 | 184 | 189 | 104 | 198 } 202
£1080 1 b=l 1 Xy 162 172 178 183 | 188 | 193 1 10.7 T 201
1540 S ST XY T 61 171 176 | 182 1187 | 192 | 196 1 20.0
270 4 =11 Ixt 4 [160 1169 | 175 1 180 | 185 | 189 | 19.4 | 198
1135 8 1=1 1 ixi 8 [159 1166 § 172 1 17.7 1 182 | 187 ! 192 | 196
168 16 1=1 1 ixi 16 | 156 1 163 | 168 § 173 § 177 | 183 | 188 | 193
134 32 i=1 2 ixi 16 | 148 | 153 | 159 | 164 | 169 | 174 | 178 | 183
117 64 '=1 4 ixi 16 | 145 | 150 | 165 | 160 | 165 | 170 | 175 ! 18.0
8 128 =1 8 1xi 16 | 140 | 146 | 151 | 156 | 160 | 166 | 17.0 | 175

(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).

% 6.9-4(a) SD18 ENOB Table

RMS Noise(uV) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V

. OSR 256 512 1 1024 1 2048 1 4096 | 8192 116384 132768
Max. Vin(mV) Output rate(Hz)
=0.9*VREF - 977 488 244 122 61 31 15 8
Gain | =} PGA | x| ADGN
+2400 0.25 1 = 1 x1 0.25 |121.081 57.40 1 38.74 1 26.66 | 18.39 : 13.21 | 9.49 6.98
+2160 05 i= 1 xi 0.5 |61.63 129.23 119.21 11351 i 9.78 7.02 5.12 3.91
+1080 1 = 1 X 1 32.21 115,70 }10.25 | 7.31 5.19 3.77 2.80 2.13
+540 2 = 1 X 2 16.59 | 8.54 5.91 4.06 2.86 2.06 1.48 1.12
+270 4 = 1 X 4 9.00 4.84 3.33 2.37 1.67 1.19 0.87 0.65
+135 8 = 1 X 8 5.04 2.97 2.02 1.44 1.01 0.73 0.51 0.39
+68 16 = 1 x1 16 3.03 1.84 1.29 0.92 0.70 0.46 0.33 0.24
+34 32 1= 2 xi 16 2.61 1.81 1.27 0.89 0.62 0.45 0.32 0.23
+17 64 = 4 x} 16 1.66 1.13 0.80 0.56 0.41 0.29 0.20 0.14
+8 128 | = 8 x! 16 1.13 0.77 0.55 0.38 0.28 0.19 0.14 0.10
& 6.9-4(b) SD18 RMS Noise Table
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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 o

(2 x VREF x Jmf(ADo[k] - Average )’ ]

RMS Noise = k= es
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024

> (ADOK])

Average = &1

RMS Noise Diagram RMS Noise Diagram
450 3
Gain=1 Gain=1
400 T Output rate ~ 8sps , | Outputrate ~ 8sps
I |
o
3 300 3 1 i1 L
$ 250 3
£ S 0
3 (@]
g 200 b
© E
150 g -1
100
-2 I LI T T T T T arrr T T LI}
50
0 -3
-3 -2 -1 0 1 2 3 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 20-bit output LSB base on 20-bit output
6.9-4(a) RMS Noise Diagram 6.9-4(b) Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
350 5
Gain=128 4 Gain=128
300 | Outputrate ~ 8sps Output rate ~ 8sps
3
250 oo Lt [T
7]
g 2, it |
£ 200 )
g So
a (@]
8 150 =
© = 1N B
5 -2
100 o LA b UL LN LR L Il L
3
50 [ |
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 18-bit output LSB base on 18-hit outout
6.9-4(c) RMS Noise Diagram 6.9-4(d) Output Code Diagram
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7. 5IEE?
HEHUN BIE | HeaE | @E | MR
TERg RN | SR e ) ) _ MsL®
DU o i 7 HE | N
HY11P13-D000 Die - D 000 000 - 100 | Green®
HY11P13-L064 LQFP 64 L 064 000 Tray 160 Green4 MSL-3
HY11P13-LS64 LQFP 64 L S64 000 Tray 250 | Green® | MSL-3

'EmSE - ERANELEN - BRNBRE (A5 /2R 1 ASERE)
fial - MR FIER IR ERERIETISiRIES 008 » HEENERERHTE - 8l
TEFREA HY11P13-D000-008
Fan - FRERENFENBENEEREEENERERALEE - I TERES
HY11P13-D000
Ban - MRERENF IS ZEERBEEENERETIFRHLQFP64 (10x10)HE -
?!U‘F%:%%?%HYHPB LO64 » HFELA TrayHE » BIBR NEm=ESN » 3155l
SFREE8EREINR Tray
Bugl : MR SR AR S FR B RV AR T\ ISR ER /S 009 - M KA EmEiIEHLQFP64
(7x7)HE - BI T ERBRHY11P13-LS64-009 » BELL TrayHE - BIBRTEE
mEN  EEREREEERFEIR Tray
2 2N ISReR
“001"~"999" RIEEMVNFIEFKFREIEIISRIR - MZERRAAHLNS -
*MSL
REBRMTFMIREKIE IPC/JEDEC J-STD-020 BRI DR » WSS
IPC/JEDEC J-STD-033 HUIEEZIE ~ B2  FHikAEA -
“* Green (RoHS & no CI/Br)
HYCON EfREEA Green Product: f§& RoOHS 1% » REACH SR EYIE(SVHC)
IR B RERTERARE °

© 2008-2017 HYCON Technology Corp DS-HY11P13-V15_TC
www.hycontek.com page38


http://www.hycontek.com/�

HY11P13
Embedded 18-Bit ZAADC
8-Bit RISC-like Mixed Signal Microcontroller

8. FEBNAEH

8.1. LQFP64(L064)
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8.2. LQFP64(LS64)

D
D1 VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
B4 48 SYMBOLS MIN, NOM. MAX.
TR AR A S
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