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LA
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& 1. BRAE
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R~ 35 () x24 (33) x215 (§) * mm
£ 8" g
it 4~6 v
BRAIFE 1.3 w
IS IhFE 0.1 W
FEEE -40 ~ 85 C
THERE -10 ~ 55 2 C
£19h VCSEL & &N 850 nm
REAE +1.6 °
BRANWEEE 407
R/NVNEEEE 0.08
BE R ER SR 6~ 54 Hz
) BB BEET S2RE FEAN
21 40 \ -
JRE, RE
0.5mmge, 8-5f, FPC#QO, LT
I N i
B FE i
N TTL UART, 115200bps, 8 data bits,
0o -
no parity, 1 stop bit
F 1 PHRLE
«2 TEELET EER THITZEENER, HPS-167-L FE— TR B DR EH T . EKAEEST R
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f @ oo 0o 3 3
8" ComD A, - .
l| 0D 7 fi [
DD
roonooon=
R =] xille
Ieoto ;0000000 ]
(] I T ]
.|2|E gg B e ,c.,.L .ll@g
OOOOOOO 5] -ooooooo;, od)
O _ 8 oo
® ol S g Lle°
ke —l ©° = b A ®20 @20
3. HPS-167-L {I{L & B 4. Sk EAEFMRE

% 2. HPS-167-L $HIENX

TS 55 aMR E5M% i3
1 VDD Power R, %% DC +5V
2 VDD Power B, %1% DC +5V
3 GND GND BRI
4 GND GND B R
5 INT Digital output | REfESHLE (BkApZEE: 100 us)
6 RST Digital input” | EA{F S, RBFEEN
7 RXD Digital input | UART TTL #pA %
8 TXD Digital output_<| UART TTL % i

#E ERBMRENABIH.

HPS-167-LEYFrF £ BIt95F & 3351 H AYIEC61000-4-231 ESD IR 5 -
% 3. ESD performances

Parameter Conditions
Air Discharge +/- 8kV
Direct Contact +/- 4kV
Indirect Contact HCP +/- 4kV
Indirect Contact VCP +/- 4kV
4.5+0.05
3.5+0.03 &
0.50+0.07 By
0.35+0.03 o7
0.50+0.03 0.30+0.03 ng’ 0.30+0.03
i L - g -
7 <35 | @
[ o) ©
! REE IEE
| Zse | EE
e Lz 35
o] ol "é
&
|, Cutting direction”

*Cut FPC from the copper foil side
to the reinforcing plate side.

5. #F#EHH FPC/FFC R~F
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1.3 1KERSHE
*= 4. HPS-167-L KR S5
Parameter Min. Typ. Max. Unit
VDD -0.3 - 6.5 \Y
RXD, RST -0.3 - 5.6 \Y

A TTEBEBERAIIIHIRIREE T HE SN 1R aF B R K MR B B #2720 f2 e £ BT S 1

HPS-167-L

14 #ESK
% 5. HPS-167-L #fEES%
Parameter Min. Typ. Max. Unit
VDD 4 5 6 \Y
RXD, RST 2.8 3.3 3.6 Vv
1.5 EBEAR
HOST HPS-167-L
VDD
GND
XD
RXD
INT
RST
6. HPS-167-L A=
P2k 5T m

21 "TTLUART &1
HPS-167-L £/ TTL UART & OS5 EH#HTEM, HZHEBFS5XMA 3.3V HHENRGHERR.

% 6. UART 2 O5#

RFER 115200bps
i3 eV 1bit
R AL 8bits
TREAL Obit
(AR 2 1bit
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22  BIRHMY

ZRSFLBE, RESBNHTHHRL, VIRAKIHES DSk E S & Hypersen', iR 75 0x0A”
BWARETEN MR HIENNFTS. 8 HPS-167-L 2585 —MEAE—IR355 (UUID), iZ%iR
AIRST] Ui () 2 Bems R IR R 9 65 9 AT IRER
W REUERBEE

7. REERSBEEHS

IR CRC CRC
£ BEFP BRI BFED | KFED
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
Ox0A Ox2E 0x00 0x00 0x00 0x00 0x00 0x00 OxFC 0x3C
1R [B] $#3 -
* 8. RMERSRER T SINREHIE
FHS BIR =] P
0 Start byte 0x0A | IREIFIEAEIEFTS
1 Datalength | 0x18 | HEXEMFHKE, ZKEABREEOFE1FT
2 ACK byte 0xBO | ZRSBMEENNEFTT
3~18 uub | ... & kBRI A IE—IR 5D
19 Year | ...
20 Month | ... =i = B
21 Day | ......
22 Major version | .....
23 Minor version | ...... Sy
24 CRCMSB | ...... - o . .
. e il | LEEdEMA) CRC iTEE (5 2~23 F75)

AT = — ik [ 9 & R =545 2 23R :

0x0A 0x18 0xB0.0x52 0x13,0x29 0x8C 0xC7 OXEO OxE5 0x11 0x8D 0x2B 0xB9 0x57 0x2C 0xF3 OxAD 0x25 0x10 Ox0A
0x08 0x01 0x09 0x22 OxE9

&4

Ox0A: EIHFT

0x18: HIEKE (24 F=19)

0xB0: ¥&=T

0x52 0x13 0x29 0x8C 0xC7 0xEQ OxE5 0x11 0x8D 0x2B 0xB9 0x57 0x2C 0xF3 OxAD 0x25: i@ FHME—IR 315L
0x10 0x0A 0x08: 16/10/08

0x01 0x09: Ver. 1.9

0x22 0xE9: CRC16-CCITT I FZ T HEFET
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oH2: EGNE
F9. EFENETHS
sy CRC CRC
HOFH BRR S _
Fh BFVT | KFE®
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
0x0A 0x24 0x00 0x00 0x00 0x00 0x00 0x00 OxOF 0x72
FOH3: BRNE
%E 10. i/f\/}mj%n
s o CRC CRC
HLFH B _
FA =SFD | BF®
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
0x0A 0x22 0x00 0x00 0x00 0x00 0x00 0x00 OxAE 0x57
1R [E $ 4 =
x 1. WE%ERMRE R
FES B i1 iR
0 Start byte 0x0A | IR[EIFIEMLIAT T
1 Data length | OxOD | #IEXEHEMFTHKE, ZKEFBFEEOME1FH
2~4 Reserved | ...... REFH
5 Distance MSB | ......
WEER, B 2K
6 Distance LSB | ......
. Magnitude
, S
8 Maghitude LSB | ...... B RSESERE
9 Magnitude
Bp. |
10 Ambient ADC | ...... XN IRL MR E
11 Precision MSB | ...... B « i L
RBEETE BE8NRRIEBEEES
12 Precision LSB | ......
13 CRCMSB | ...... . .
LEIEIEMA CRCITEE (5 2~12 F75)
14 CRCLSB | ......

A HERSBREEREHRHNESE

Eid

R =% 65.53 KEEBERERET.
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HPS-167-L

T =— iR B A9 & 25 R &3 -

0x0A 0x0D 0x01 0x01 0x01 0x06 0xD9 0xFC 0x8C 0x02 0x01 0x00 0x01 0x9B 0x94
AT :

Ox0A: #I=x3

0x0D: #IEKE (13 F%)
Distance = (0x06 * 256 + 0xD9) / 1000.0f = 1.753 (#41: )

Magnitude = ((OxFC * 256 + 0x8C) << 0x02) / 10000.0f = 25.8608
Ambient ADC =1

Precision = (0x00 * 256) + 0x01 = 1

0x9B 0x94: CRC16-CCITT 5 FZ T HEFET

we#4: FIENE

x12. FIENEHS
s o CRC CRC
WLFY BEX
545 BFEH | BFF
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
0x0A 0x30 0x01 0x00 0x00 0x00 0x00 0x00 0xBC Ox6F
1R 3 $ 4 «
R A3 (F1ENE oy AR [ £dE
S HFR & sk
0 Start byte Ox0A | IREIHIEAYEIAFTS
1 Data length 0x03 | BHEKEMFHKE, ZKEASHFEEOME1FT
2 ACK | ...... 0x01: F3h; 0x00: LIk
3 CRCMSB | ......
BIEiEMAY CRCITEE (82 F%)
4 CRCLSB " | ......
WweHs: RENEERREMEE
F14. RENEREMZEGS
sy PO R R CRC CRC
fp iz
FA SEa¢] KFH
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
wES | RBER CRC CRC
0x0A 0x38 Ox1A 0x00 0x00 0x00 N
F F ST RFH

NEREE = EXEE - CRFSNEES, B4




Hypersen Technologies Co., Ltd. HPS-167-L
il+:

HXEE®E: 200 XK, ZRKFMEEE: 215 2K

NEREME =200-215=-15=0xFFF1 (RZESFT = OxFF, REERFT =0xF1)

2 BTFEBFIEHIMEZER, Zip S THRIEZERNNE WZEXLHESHNEEE. HEZD SRENWEES HHHER
7EIfe /a5 49 Flash 77iga5 7 & K 15 /s L B R B3I

1R B £ =
* 15. REBNEREMRED S AR EEHE

FES B =] iR
0 Start byte 0x0A | IREIFIBHIEIAFT T
1 Data length 0x03 | BIEXKEMFHKE, ZKEASHFEEOMELFT
2 ACK | ... 0x01: Y Ih; 0x00: ki
3 CRCMSB | ......

LETEIENA CRCITEE (F2FH)

4 CRCLSB | ......

woH6: MBIRESE
= 16. M EBESHGS

sy o HRER CRC CRC
Ap ¢ T =y
FA =FD [i328+)
Byte 0 Byte 1 Byte 2 Byte 3 | Byte 4 | Byte 5 | Byte 6 | Byte 7 Byte 8 Byte 9
0x00:
R E S CRC CRC
O0x0A O0x3E AR B 0x00 0x00 0x00 0x00 0x00 . e
OxFF: ST RF
HIRESH
1R Bl $i#3 -

& 17, MBRESH SRR R

FHS 2R i1 iR
0 Start byte 0x0A | REIHIEMEIRFT
1 Data length 0x03 | BIEXEMFHKE, ZKEASHFEEOME1FT
2 ACK . | ...... 0x01: pi3h; 0x00: 2k
3 CRCMSB | ......
LRIEIEmA CRC IHEE (582 5F%)
4 CRCLSB | ......

BYHT: WHIRESRRE
* 18. HHIRERBBEH S

iy CRC CRC
wEFD BEX N
FH BFD BFH
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
TR B TR B CRC CRC
Ox0A 0x3D OxAA ;’E oo ’E 1 ox00 0x00 0x00 o e
5FP | KFED RIS fR5

Hy R 2R 2R IAE . 0x0000
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BilF:
B B EIETRE MFR(R 50 NEAL -> BB IEEESE =-50 = OxFFCE (BiEss 5T = OxFF, JEEBRFET =
0XCE)
B EIERE MRS 50 MNEAL > HHRIKEHE = 50 = 0x0032 (JEE#SFT = 0x00, JEEBRED =
0x32)

R EIETE:
F19. B IREREEG SR EEIE
FTS B i1 ik
0 Start byte 0x0A | IREIFIRHIEIAFTT
1 Data length 0x03 | BIEXKEMFHKE, ZKEASHFEFEOME1FT
2 ACK | ...... 0x01: fZ; 0x00: ik
> CROMSB | oo LHRrEdEnAy CRCITEE (82 F%)
4 CRCLSB | ......

OH8: SKEUENIRR (AFE) RURE
# 20. REVRIUEIG (AFE) BYRE S

IR CRC CRC
#OFH BERS
- BEE | BED

Byte 0 Byte 1 Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7 Byte 8 Byte 9

Ox0A Ox3F 0x01 0x00 0x00 0x00 0x00 0x00 0x36 0x86
REIEE:
21, HREUVEMNRI (AFE) 89RE < AR B 5HE
FES B =l 723
0 Start byte 0x0A | & EEHHEAEIRF T
1 Data length 0x04 | HEXEBHNFHKE, ZKEAEFEEOFME 1 FT
) AFE Temperature
wse | -
AFE ;& = (MSB*256 + LSB) /100, (BfI: 1E€KE)
3 AFE Temperature
ss |
4 CRCMSB | ...... . . " -
YArEdEme) CRCITEAE (58 2~3F1)
5 CRCLSB | .....
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HPS-167-L

aFEER
*x22. BEAE
= HPS-167-L
35 () x24 (%) x23 () mm
ERER T
< (BEEEEE)
88%m /N
EE
- (BaEEEE)
i 50 4 (10*5) G
5M4E

4% /78 (200 1)
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1T TR

I 23. FUS BT RIEFR

Date Revision Description
2016/12/23 1.0 B RRA
2017/01/01 1.1 IMNHEF R FPC/FFC R~FHER
2017/01/10 1.2 e IR L NE 4. 6~54 Hz,
2017/02/05 1.3 B B=EHEX, IINT i #S ~#7,
2017/02/20 1.4 KiEB=sE R BRI V1.93 IREHE R, BT E=RRTTHIE X
2017/02/24 1.5 PN R#8, EIET 1.4 RRAH LR 5t BT
2017/03/07 1.6 a2 R BRI FIIA 7 CRCITEF %A,
2017/03/31 1.7 BT i oH8 KIREIEHEAIR .
2017/08/21 1.8 R TRANEES., AHAEN~RES,
2017/10/25 1.9 BT HERRXNEEE,
2017/11/29 2.0 PINT #BEFE 65.53 Kig ik
2018/01/16 2.1 IAINT il EER
2021/04/19 2.2 EH T EREL
2022/08/19 2.3 KRB ERE#RA V2.2 REHE R
2023/06/08 2.4 3, V2.2 iRIEMHE R IGME S
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B 3%
CRC16-CCITT f§ CiE=I1

SO 1
B R I I eI IS Rt
#include<stdio. h>

/%%

Flash Space: Small

Calculation Speed: Slow

%/
/*Function Name: crc_cal by bit / /AL THELCRC
Function Parameters: unsigned char* ptr //BAEGE X FRET
unsigned char len /AR
Return Value: unsigned int
Polynomial: CRC-CCITT 0x1021
%/

unsigned int crc_cal by bit(unsigned char* ptr, unsigned charlen)
{

#define CRC CCITT 0x1021

unsigned int crc = Oxffff;

while(len— != 0)
{
for (unsigned char i = 0x80; i != 0; i./= 2)
{
crc k= 2;
if ((crc&0x10000) !=0)
crc = 0x11021;
if (Gkptr&i) != 0)
crc = CRC_CCITT;
}
ptr+t;
}
return crc;
}
B LI eI s Rt
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HPS-167-L

IR 2:
B R I I eI IS Rt
#include<stdio. h>
/%%
Flash Space: Medium
Calculation Speed: Medium
%/
/* Function Name: crc cal by halfbyte / /¥ HELCRC
Function Parameters: unsigned char* ptr / /BRI X $8 %
unsigned char len /B E
Return Value: unsigned int
Polynomial: CRC-CCITT 0x1021
%/
unsigned int crc cal by halfbyte(unsigned char* ptr, unsigned char len)
{

unsigned short crc = Oxffff;

while(len— != 0)
{
unsigned char high = (unsigned char)(ecrc/4096);
crc <K= 4:
crc = crc ta 4[high” (¢ptr/16)];
high = (unsigned char) (crc/4096) ;

cre <<= 4;
crc = crc_ta 4[high” (¥ptr&0x0f)7;
ptr++;

}

return crc;

unsigned int crc_ta 4[16]={ /% CRCH}-FETHE */
0x0000, 0x1021, 0x2042, 0x3063, 0x4084, 0x50a5b, 0x60c6, 0x70e7,
0x8108,.0x9129, 0xal4a; 0xbl6b, Oxc18c, Oxdlad, Oxelce, Oxflef,

¥

HHHHHHHH R R AR T
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LR 3:
B R I I eI IS Rt
#include<stdio. h>
/%%
Flash Space: Large
Calculation Speed: Fast
%/
/* Function Name: crc cal by byte / /37 ECRC
Function Parameters: unsigned char* ptr / /BRI X $8 %
unsigned char len /B E
Return Value: unsigned int
Polynomial: CRC-CCITT 0x1021
%/
unsigned int crc ta 8[256]={ /% CRCFETi&* */
0x0000, 0x1021, 0x2042, 0x3063, 0x4084, 0x50ab, 0x60c6, 0x70e7,
0x8108, 0x9129, Oxalda, 0xbl6b, 0xcl8c, Oxdlad, Oxelce, Oxflef,
0x1231, 0x0210, 0x3273, 0x2252, 0x52bb, 0x4294, 0x72£7, 0x62d6,
0x9339, 0x8318, 0xb37b, 0xa3ba, 0xd3bd, 0xc39c, 0xf3ff, Oxe3de,
0x2462, 0x3443, 0x0420, 0x1401, 0x64e6, 0x74c7, 0x44a4, 0x5485;
Oxab6a, 0xbb4b, 0x8528, 0x9509, Oxebee, 0xfbcf, Oxecbac, 0xdbH8d,
0x3653, 0x2672, 0x1611, 0x0630, 0x76d7, 0x66f6; 0x5695, 0x46b4,
0xb75b, 0xa77a, 0x9719, 0x8738, 0xf7df, OxeTfe, 0xd79d, O0xcTbc,
0x48c4, 0xb8eb, 0x6886, 0x78a7, 0x0840, 0x1861, 0x2802, 0x3823,
0xc9cc, 0xd9ed, 0xe98e, Oxf9af, 0x8948, 0x9969, 0xa90a, 0xb92b,
Oxbafb, 0x4ad4, 0x7ab7, 0x6a96, O0xla7l, 0x0a50, 0x3a33, 0x2al2,
Oxdbfd, Oxcbdc, Oxfbbf, O0xeb9e, 0x9b79, 0x8b58, 0xbb3b, Oxabla,
Ox6cab, 0x7c87, 0x4ce4, O0xbeeb, 0x2c22, 0x3c03, 0x0c60, Oxlc4l,
Oxedae, 0xfd8f, Oxcdec, Oxddcd, Oxad2a, 0xbdOb, 0x8d68, 0x9d49,
0x7e97, 0x6eb6, ~0x5edb, 0Oxdef4, 0x3el3, 0x2e32, O0xlebl, 0x0e70,
0xff9f, Oxefbe, Oxdfdd, Oxeffc, Oxbflb, Oxaf3a, 0x9f59, 0x8f78,
0x9188, 0x81a9,. 0Oxblca, Oxaleb, 0xdl0c, 0Oxcl2d, 0xflde, Oxel6f,
0x1080, 0x00al, 0x30c2, 0x20e3, 0x5004, 0x4025, 0x7046, 0x6067,
0x83b9, 10x9398, 0xa3dfb, 0xb3da, 0xc33d, 0xd3lc, 0xe37f, 0xf3be,
0x02b1, 0x1290, 0x22f3, 0x32d2, 0x4235, 0x5214, 0x6277, 0x7256,
Oxbbea, 0Oxabcb, 0x95a8, 0x8589, 0xfb6e, 0xebdf, 0xdb2c, 0xcbh0d,
0x34e2, 0x24c¢3, 0x14a0, 0x0481, 0x7466, 0x6447, 0x5424, 0x4405,
Oxa7db, 0xb7fa, 0x8799, 0x97b8, 0xe75f, 0xf77e, 0xc71ld, 0xd73c,
0x26d3, 0x36f2, 0x0691, 0x16b0, 0x6657, 0x7676, 0x4615, 0x5634,
0xd94c, 0xc96d, 0xf90e, 0xe92f, 0x99c¢8, 0x89¢9, 0xb98a, 0xa9ab,
0x5844, 0x4865, 0x7806, 0x6827, 0x18c0, 0x08el, 0x3882, 0x28a3,
Oxcb7d, 0xdbbc, Oxeb3f, Oxfble, 0x8bf9, 0x9bd8, Oxabbb, 0xbb9a,
Ox4a75, 0xbab4, 0x6a37, 0x7al6, 0x0afl, Oxlad0, 0x2ab3, 0x3a92,
0xfd2e, 0xed0f, Oxdd6c, Oxcd4d, Oxbdaa, Oxad8b, 0x9de8, 0x8dc9,
0x7c26, 0x6c07, 0xb5c64, O0x4c4b, 0x3ca2, 0x2c¢83, 0xlce0, 0xOccl,
Oxeflf, O0xff3e, Oxcfbd, Oxdf7c, Oxaf9b, Oxbfba, 0x8fd9, 0x9ff8,
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0x6el7, 0x7e36, 0x4ebb, 0xb5e74, 0x2e93, O0x3eb2, 0xOedl, Oxlef0

unsigned int crc cal by byte(unsigned char* ptr, unsigned char len)

{

unsigned short crc = Oxffff;

while(len— != 0)
{

unsigned int high = (unsigned int) (crc/256) ;

crc <<= 8:;
crc = crc ta 8[high *ptr];
ptr+t;

return crc;

}
TR R AR AR AR R R R R

MK AR
R R R R
void main ()
{
unsigned char sample datal] = {0x01, 0x01, 0x01, 0x06, 0xd9, Oxfc, 0x8c, 0x02, 0x01, 0x00,
0x01} ;//Result should be: 0x9b94
unsigned char datall] = {0x63};//Result should be: 0xbd35
{0x8c} ://Result should be: 0Oxblf4
unsigned char data3[] {0x7d} ;://Result should be: Ox4eca
unsigned char data4[] = {0xaa, Oxbb, Oxcc};//Result should be: 0x6cf6
{0x00, 0x00, Oxaa, Oxbb, Oxcc};//Result should be: 0xb166
unsigned short rl =0, r2=0, r3=0, r4=0, r5=0, r sample data;

unsigned char data2[]

unsigned char data5!]

//Implementation 1

rl = crc cal.by byte(datal, 1);

r2 = crc cal by byte(data2, 1);

r3 = crc cal by byte(data3, 1);

r4 = crc cal by byte(data4, 3);

r5 = crc cal by byte(datab, 5);

r sample data = crc cal by byte(sample data, 11);

printf ("Implementation 1: rl= %x, r2=%x, r3=%x, r4=%x, r5=%x, r sample data=%x\n", rl, r2, 3,
r4, 15, r sample data);

rl=r2=r3=r4=r5=0;
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HPS-167-L

//Implementation 2

rl = crc cal by bit(datal,
r2 = crc cal by bit(data2,
r3 = crc cal by bit(data3,
r4 = crc cal by bit(data4,
r5 = crc cal by bit(data5,
r sample data = crc_cal by_

r4, 15, r sample data);
rl=r2=r3=r4=r5=0;

//Implementation 3

rl = crc cal by halfbyte(datal,
r2 = crc cal by halfbyte(data2,
r3 = crc cal by halfbyte(data3,
r4 = crc cal by halfbyte(data4,
r5 = crc cal by halfbyte(data5,
r sample data = crc cal by halfbyte(sample data,~11);

D;
D;
D;
3);
5);

bit(sample data, 11);
printf ("Implementation 2: rl= %x, r2=%x, r3=%x, r4=%x, r5=%x, r sample data=%x\n", rl, r2, 3,

D;
D;
D;
3);
5);

printf ("Implementation 3: rl= %x, r2=%x, r3=%x, r4=%x, r5=%x, r sample data=%x\n", rl, r2, 3,

r4, 15, r sample data);
rl=r2=r3=r4=r5=0;
1

TR R AR AR AR R R R R R
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