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Title
Design & Realization of Universal Power Adapting Protocol
Abstract

Two noted drawbacks can be found in nowadays’ power adapting
technological scheme: the first is found in both of AC & DC adapters
which is that the connections between power supply and appliance is only
electrical connections. Such a connection can almost do nothing for such
accidents as electric shock, illegal electricity-using, and accidents resulted
from overcurrent, overvoltage, overheat and the like; the second is mainly
found in DC power adapters, which is that one power adapter can only
supply power with specified electrical parameters, it means that one
adapter can only power its designated electrical appliance, which will
inevitably lures two issues: one is that once the electrical appliance
become out of work, its power adapter would also have to be abandoned,
even if it is still in good conditions, such an outcome will bring waste of
resources and environmental pollution, in addition to inconvenience on
users who would have to take various kinds of adapters with them during
their work and life.

To solve the drawbacks above, here puts forward an adapting scheme
in which the electricity adapters and appliances will first have
“communication and negotiation” prior to power delivery. The noted
features within this scheme show as following: the first, it is the first set
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of protocols designed for power adaptation by which all power delivery
will no longer only be a simple electrical-only connection marked as
“Contact and Power”, but one marked as digital electrical connection in
which power delivery will not happen unless a “negotiation” between the
power supply and the appliance have been done in advance, i.e. the power
supply and the appliance have known each other in advance. Such an
electrical adapting scheme will certainly ensure that all electrical
parameters may stay within the range specified in the course of electrical
adaption so as to avoid almost all safety issues resulted from electric
shock, illegal electricity-using, overcurrent, overvoltage, overheat and so
on; and the second, it is first time achieving the goal of which one adapter
Is able to provide electricity for various kinds of appliances within the
designated range automatically , i.e. the power supply will be able to
provide parameters-correct electricity for appliances according to their
requests. Such a feature will make a way for solving issues of waste of
resources, environmental pollution and inconvenience of -carrying
different kinds of traditional adapters.

This scheme thus designed a protocol which had taken much effort on
the development of Topology, Connection Methods, Data Structures and
the like and thus built up a set of standards related to communications
necessary for negotiation between the power adapters and appliances.
Further, here also developed a physical device which implemented the
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UPP, the “UPP Power Adaptor”. According to the experiments and tests,
the device reached to all engineering goals: it can supply correct
electricity and provide parameter-specified safety protection according to
the requests of appliances automatically within its specified range

It can be seen that UPP will soon let adaptors marked as great variety
and low-compatibility nowadays to unity with UPP’s more and more
application just as USB had ever done on uniting computer peripherals. It
will undoubtedly not only make peoples’ work and life more conveniently
and comfortably, but also positively contribute much to reducing

pollution, protecting environment and saving resources.

[Key Words]) : Power Adaption, Power Adaptation Protocol, Power
Supply Device, Appliance, Electrical-only Connection, Digital Electrical

Connection.
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gi b, ATHEMSE AR, RS GBRETE, &
EARRE TS BT % I L RE E At L s R it

1. 2 f5 BB RAR T R R HEFES .

R B AT T BRI KT, W @RS A A AR ) 1 U B A5 11
EEBRIEA

OJCYE RFID FRE&ETT % .

@i LR 2 AfFffas (140 SD <. EEPROM ) J5 %
%%&— T RFID iR H .

A AL R g A R 3, AH AR A H A A SR R B UL (L
<10cm), H17J RFID ARZERELE—E Vi (PRAEHUREL 5 10em) WL
G, WO REABBNG A RTINS B
VR R A5 S, B, AR 2Nl s 2 8] i IR BEASCR I, 47T
AE K F REID AR5 F B SR M E AR 77 % .
BREERAREEFMEBTR.

B LRIEAT MR/ REANSRAEME TS, St
i, HFRZEAZ RGN E (LB 12), Tsbrr) B ibER s (USB
. DC HO%) ANAGEWIET IS E, B2 50 B UG
VG I L AT e 7 TR R SR, AR & AT A S 188, A1,
B RAAER T RAKIE A 1E A A s (5 EAE AR I BR T5
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**Specifications and product offerings are subject to change without notice

**Available in Q1 ‘05

SD MODE SPI MODE
Pin No. Name Type Description Pin No. Name Type Description

1 DAT2 1jojpp Data Line (bit 2) 1 RSV - -
2 CD/DAT3 1fojPP Card Detect/Data line (Bit 3) 2 cs I Chip Select (neg true)
3 CMD PP Command Response 3 DI | Data In
4 VoD S Supply Voltage 4 VDD S Supply Voltage
5 ClK | Clock 5 SCLK I Clock
6 Vss S Supply Voltage Ground 6 VsS S Supply Voltage Ground
7 DATO |fOofPP Data Line (bit 0) 7 Do o/pp Data Out
8 DATT* Ifo/pp Data Line (bit 1) 8 RSV - -

T EIread DAT I (AT ) 360 Sgit On pawes-up. 1§ ST 55 OIee 36 DAT s 3 SET_SUS_WIDTH Command i snt

12 p5#E SD R5IHE, WRSIHEBEZXRT 8 iRz %

@WID 7T &

gk LRTR, H AT O 1 ISR AR AR 7 SR 35 Re AR A Mk A2 Sk
B P R IE 7 5K, Jy 1 RERS A AT H B 06 UM S e 38 3 1952 ¢
AR¥Ehz, BH B ETFR T — Mg B A LI IR AR T ——
WID(Wired IDentification)fFif i %e, AU R:
il 13 Fs, WID AR ARG EPIAEEA M. ©: EH, @:
WID k5% (45 96 £ %) 4xakifE— UTD AL Al Al AE B IOAS ED . ML
BRI WID ARZES, 40 WID PRt el (B 14D Fow, S ENLK
CLK/P 5 I bR i ek 5, WID AR g SISO RT f 5 A 2
ToR HAE AR A A D, WRAEERE IS, ENUR I B kS S A S
RAES, Sl E T, BEEHEE . BdE /b8,
HEvH S A, 5 UTD RIS AR ANk Ha -0 25 A5 B s
/BHAE
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WID#EENFEIR B ATEE]

! 96bit}: ZIUID
Hohb o 3ds | ——=| HhhEHigs 256~2048B
P A S IR R
vce
{fx
GPIO @
OLCHINY < — IR || MBI
et » [ GND ! 1 I
e TEAR P ) o5 WFM-030x
WIDFRZS

7 B IS T ESD/OVPIRAF A < 2 1
B 13: WID & IRAIEAR (BEEERE) ~EE

edge
T 1T 1T T

T
Slave Address 1| A Data Byte 1|P

N Y

f— Stop

S

N Y

=2ms

Tag No
Energizing Ad(iress P

By WID Tag

Acknowledge Data

& 14: WID & RFIFARN FEE
wmWID HAREE (K 13) Fran, WID b5 FNLZ AT 2 4%

B ERE (CLK/P &A1 DI0 2D, fn bz, RA=/451H, #=,

o = o

e

BT WID FR%E TAR Ay 1w A IR, 38R DUM A H /)
M (R InF/275Vac) BRI, K8l 51 I B3 HRAE

PR AR IRS I CRDH R A%/ K@D AR 8k, M
(LTI i 2/ B 11 8

Y, WID BORTCAR 7 H AT Sl sl TR AIAE Al BoR a5 BER
2 MANRE S & H Y PR R AR e 4 (0 ) L, e U7 (58 IR o L HRL YR
PR, SRR A TR S E a8 1 SR S5, [F]
I, HF WID F5RE — M AR HOR, RGBS B RS2
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A A EE, MERREUE R, AN 2 ML RPID R4 7 RAPLE
IR REAE A R R A I A

Lk FLRTIR, %4 B FETF R WID 725 R A4 A B 05 1R L ki 2
PRGBS 75K, BRI WID A7t U7 5 ] DAAE Doy st B SR He i
& RI BRI ELREE (5 EAR R AT R
2. EPL “HFTEIE” Pl MRAR T REVEAEIEHEE:

T &R0 AR D RE . BOTHAISE Y bR ZE R, F LS A AR 22
B SRR R, N T SR TRERS T HRER P T A ¢ —
XF a7 HIHOR B s, AT H A Y A A F S 2B 4% O AN R
RSt B A BT P A0 LI PR B 7, BRIV P % T A T ) R 0 % AR 1)
PIERIRER .

2. 1 W R MR 8 R UEE B AR 7 R Tl 5k #E.

2 B Y T S SO N S A< N = N L U= T R
(115/220(230) Vac, 50/60Hz ) BIAJ TAF, 38 % A 75 0 e I i oA
ST RS, OB UG IE N T R IR KB W ) T R R 2
T-RUA (¥ FH r A O el U, IR W VR R R, AREA
£ BRI LSO TR

R H AT T BRI R RIG I, 58 s Fe A8 It B Y 1 e W 2 ) 1
BEf A LA

OL R0 1R

QWL IRFELR HL 2 -

R[] A 50k
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@A b B o e AR RN E - (AC-MOSFET)

FH T 5 PR A A VRO G H , A2 9 F I B 2 1 1 32 2 R AR A
LGS FH R AR R ) 2 SR/ W T LR, B R A R AR R A S
(e S DI YR, R, R EIAR T R BB A A BRI AL 7T
(— A R AZ A S i L 28 T 4 e B A i3 K LR 57 10A) « BN BEAR
(R <20ms) MKW fEHMIRBRE®H /N RIS IEC HH ISR,
FRAE 230Vac I <5mA) [4FE. $RIG, TFECERYE LR BORER,
K PUAN R 45 AR 7 S AR 25 43 S HEAT VPA i 2

OH R4k #3877 RIPAl -

Coil Parameter

Coil voltage Pick up Release
Dash VDG !Coil voltage voltage Coil power Opgrate Rellease
resistance VDC (max) VDC (min) consumption Time Time
numbers 0 +10% (75% of rated (5% of rated w ms ms
Rated Max voltage ) voltage)
003-200 3 3.9 45 225 0.15
005-200 5 6.5 125 3.75 0.25
006-200 6 7.8 180 4.50 0.30 ) )
009-200 9 11.7 405 6.75 0.45 0.20 =8 =5
012-200 12 15.6 720 9.00 0.60
018-200 18 234 1620 13.5 0.90
024-200 24 31.2 2880 18.0 1.20
003-450 3 3.9 20 225 0.15
005-450 5 6.5 56 3.75 0.25
006-450 6 7.8 80 4.50 0.30
009-450 9 1.7 180 6.75 0.45 0.45 <8 <5
012-450 12 15.6 320 9.00 0.60
018-450 18 234 720 13.5 0.90
024-450 24 31.2 1280 18.0 1.20

R 1: JZC-32F /NELEHRE Ak B AR SR
MR 1 AT BLE R, Rk EEs (LA JZC-32F BUAH1) 1+

ARVEREAEBITRE ST MBI (MR Operate Time Wi, /NT 8ms).
PR LI CMEJR PR R Tl BRI, AT 2R AS T SRR MEGE
T35 W] L A SERREE SR, [RINERFR DT, Caf/NE 2L 86
e i (R L L ) 4k R AR, DRI, R HL RS 5 8 P ) R G Ak AR T
DASR (It S B G BESR 1A B 45 A, TORE LI 4 LS U7 SR T DAE
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T AZ i FEL Y PR 56 3 P R WA R R 387 5
O TR 2k FELAS T7 FEP-A -

=k El=284
. B R EE : £224900mVv
B 5 £k FE h == el
A EREE - £2600mvv
=k EFE Ml fas = 23°C
£5 w4 B
A B IR |SUPERIE | Bk ERErms |5 00 R IR o s T £ BE v BH
h\Vinle- VDN dmaiey | s || VDG VDN o
5 =3 5 =50 30 =3.5 S G2=(1+x10%)
& == 2 =50 30 =a.2 7.2 Q0> ({1+10%)
9 =6.3 =50 30 =6.3 10.8 202x(1+10%)
12 =8.4 =50 30 =85.4 144 360>(1x10%)
24 = 16.8 =50 30 |=16.8 28.8 [1440=<(1x10%)
EATES A £ |
e R E |ShiEdafE | BRMMPTIEEms (g e b | oo B =1 B w2 BEL
WDC WODC gy | S WD WDnC ox
5 =3.5 =50 30 =3.5 7.5 AZ(1=10%%6)
& =4 .2 =50 30 =a4.2 9 S55x(1x10%%:)
=1 =6.3 =50 =20 =6.3 13.5 135> (1x10%%6)
12 =8.4 =50 30 =8.4 18 2A0>(110%%6)
24 =16.8 =50 30 |=16.8 36 S886=(1x10%5)

R 2 HF-115 BIREARFRGE R B AH RS R
MK 2 FRTCLE D], WA R 2s (DL HF-115 256D 1

W (HAR A PRk 5D B (&) 30ms), AABECK,
AN S AR AR R B 1 (3t F s P 7S, T DR R AR FRL A T S TR R R
Frak A AN B SR IR BRSO R G, At e Dol DR 5 4k HL 28 7
FIFAE G E A iR s A BC T 6

XU [ AT & HE T R IEAh -
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STATIC CHARACTERISTICS

T, = 25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP MAX. UNIT
BT136- ..F ...G
let Gate trigger current V=12V I; =0.1A
T2+ G+ 5 35 25 50 mA
T2+ G- 8 35 25 50 mA
T2- G- 11 35 25 50 mA
T2- G+ 30 70 70 100 mA
I Latching current V=12Vl =01 A
T2+ G+ 7 20 20 30 mA
T2+ G- 16 30 30 45 mA
T2- G- 5 20 20 30 mA
T2- G+ 7 30 30 45 mA
I Holding current V=12V lgr=0.1 A 5 15 15 30 mA
Vo On-state voltage I=5A 1.4 1.70 N
Var Gate trigger voltage Vp=12V; 1. =01 A - 0.7 1.5 Vv
Vp=400V; ;= 0.1A; 0.25 0.4 A"
T,=125"C
o Off-state leakage current \/D =V bamma 0.1 0.5 mA
T=125"C

& 3 BT136 BN MW #EREA S
R1(1)
AN RL g

I
35598 W
<TEXT>

R2(1) N7 U1
Tex = R2 BT136.600 e
100 <TEXT>

<TEXT>

15 BT136 ZUNN [ A] 2 REF ] 220V/1500W FEH: 57 347 B 25
RPEER 3. 15 I EN, H RO A Rl $E oo (BL BT136 UK

1> PILERGRAE 7T JETIERE O w2 fik £ S0 Ui FRL R O T ) i
H, 75 AT I B AT R 50Hz B, Z0°4 10ms ) i B AL LR H Of f-state
leakage current I, A 0.170.5mA) 277 H I A PERE & AT LA 2
e RS i S LA P RIS IC I BORZER K, (BN ER AR LLE S,
T e AR B SR, L B BRI PN S5 6% (W3R
H1 On-state voltage 3, A 1.471.7V), XA PN 44 L BRAE U HLIR

M2 2= LR BETHAE T AR, XA IR LUK, SRSk
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FEAEARFREC RN I At i Y SN AR AE R 25, R R ORI DU AR 5 %
[F) I AR T RE, X AT Do faf B ) SR R EAR ENEN .
SR FH ) AT 4 ek A Ry 3 A L 90508 T 42 ) e e 1 136 o o 3 8 UL 1Y)
220V/1500W {1 HL7K 47, 11513 I= (P s +U) +cos @ ~6. 82A, P =1 XU
e (UL 7V) =11. 594W (4n & 15 tHENT B L, TR RBS5IHHE
iR LVT—80, P WBFETEEIT R A TR S AT, R E SR
JEH TR ] LX) AR T R R — MR A IS %
@ILIFEHR PR B AR XA RIG BN E (AC-MOSFET) 75 P4

9. Electrical Characteristics (Unless otherwise specified, Ta = 25°C)

Characteristics Symbaol| Note Test Condition Min Typ. Max Unit

LED  |Input forward voltage VE le =10 mA 1.1 1.27 14 \
Input reverse current I V=5V - — 10 uA

Input capacitance Cy V=0V, f=1MHz - 50 - pF

Detector | OFF-state current lorp Vore =60V — — 1 A
Oufput capacitance Corr V=0V, f=1MHz - 10 - pF

12. Switching Characteristics (Unless otherwise specified, Ta = 25°C)

Characteristics Symbol| Note Test Condition Min Typ Max Unit
Turn-on time ton See Fig. 12.1. — 1 5 ms
R.=2000,Vpp =10V, lr=2mA
Turn-off time torr t 1 oD Emem — 1 5

% 4,5 TLP175 % AC-MOSFET #H3%&¥#
WIEE 4. 5 Faa# L AC-MOSFET (LA TLP175 B/ diARZ

om0, AC-MOSFET fE#UifE /7. @WrEEE (JWLERF Turn-on time
A Turn—of f time T, A 17 5ms) it HLIR (WL E H Of f-state current
i, N 1wA) FHEORVERE EAMEAT LU 2 i He A2 i L i d Be I BOR
TR, T HEANBAR SR R AR T8 — R 7 R r Rk F AR Y
FORIE R, [FII 9 AC-MOSFET H & FpE4k RS TR A 1. RIEFHIJR
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P R B R R AR ) 5 BEL T (RIS TR S 8 Fr R A A
B, W AC-MOSFET 7 G0 1% 2 1 Ay ey I AT HL & C B A I B AR O
e

gk BRI, H gk AR T S AC-MOSFET 5K 5 S35 mf LA$E
PEARTIH X 8 R A2 I IS FH H A PRI 0 % B0 1) e R A2 I L U PR I
U ) PR A DGR AR LR A BR IR, PSR T 27T LUK AR 512 B 75 22
Ve H CRomgak g8 7 8 — U TR AR SR AN, (H A Uk 1
DR

2.2 REERIH BREBIFREEYE T RN S E#E

ICEERH B, HTHRE BEEEANLSZERER, A
R IR F ) HLR S0 7 SR 22 S R OK O LI HE 1777 i, R
FLFE —T0UA A 4. BV B 24V A%, TRt fk vl o 00 201 L 454 (1L 90 Bl P9 AT
EMESH (BE. IR WERBIENEE ). MR8 H AR
(R AR, TRASE i EIR AR T BRI HEAR T R 24 -

OWU——H 7T BRI T %

@B T ] T B IR T &R
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7 ETECH wYIHF REFEATRAA
' CHINA ETECH GROUPS LTD
7o A2 R T A A
MR BArfE E A IS BATHE
EeE] WERE R RamE RRAE R HAER/ e

: - i3 s ™ e e L Fes) B LUERI AR ) T a6
A [FERER D 100VAT/240VAs (BT (5.0~ g 4y (REREREARARERERH, TR 25+ SCRREELSR |y EE! %tEEE?ﬂ%ﬁﬁ%ﬂ%%ﬁkﬁﬂ

) » MG DCIRERE . FERTESVE0.26Y 5.4 B = F0ERE
o eeeree et e e e teEeTT
REAE | 006c240 (EPRRE) BEN | | Sas [CoontnienEl WIRRRATC ST SRR |y s s

4 THE-63HE Atz b

SER (SR SRRmer /o BN |y | paone [PISERREEANL WRAEA20CIIC SENHE Ly L miEa e

ﬁ{; CRBE [REhFo. 15 Sote i
Fefin, o0vsc/zaovic (PR ) ST R 10020, SRR e ER GBI
TUE e TERE REbT AU (| EER ZRAR 00T, SIS o SREEERH o binsg semsnst
) > a0 i
wamg |DOEIDERT, SDORERIOS oy | gy |TERE0CR20, SGRANE o0 AREGETN I iws sigmaaat
iR [ oo on | imEppitg | SRR (O 0227 & MRIPERSVER LIS o I st et
- - ONAETREAE . AR AL
o S o-gste, IR A0, o, HBITEY, 1 IZ 4SS : :
Tt e [/ R ML, 1 L= it NG AT A %5 . I
1C5. 0V Ok | IREDISS  \BFRIRENESUEHR, i TIRE, HlTHRER AR - (0K : e
= s g BEREAT I R EE
WAL/ [ S 105 07+0 57 B 7 |y | gmeg | ERARBANSHL IR - BRI |y [HOARRIAEIN, A B
ity | R |t5onh Sl PR PR AR AR F o
it e
D ———— | RSB SE L 10 4 B
sk [[fo RS L MCESSIREIT o | pasm |2 EASHECEMIME SEMRETEGL i (BF [EETE, FUSRHEEIRER
# P ® . B S I\ AR 1T B AR RE (4
R B B 100 g

x6 HTEESMBEESRFBITIAME (UL svs00mA FHLTE B AR
BT — et 0 B Ak FE i A g AT 3K, T A B4 e — AR & 86

R EE (86 AU A& P EB 23 18] 9 60mm X 60mm X 20mm), [FHk, FERAH R
P LI HL VR T 2 T BT N IR R i3 (R 0% (R AR
SAFITRE, T HAT KRB 5 R A fa kD, [N, BT ERE
VRREE (1 H 72 S DL 5 R A R B RS 5 1 LR AR
RERLUR, DRI, AHISE B HOAR TT G0 75 1 2 A EEANSL A 2R (L
% 6 1TARMEER, QU <200mV, HLIERERE £5%U0 ), WK ST
A LGS, FLEIE R H AR, ARSI Le bR a2 2R, Nl
X EIR T IR R BEAT 25 & VAR -
OV — R TAAAERBEETR.
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D6 14001 .
" DI-D4 INS401+4 L T
28¥ x_‘(.‘I—CQ Clufed ) b '
R4 =Y
FUZ SA — 2/1% | 470uF
Fu1 14 m- L gu=—a 4 i 1 IC1 i= ~
1A 3
& « | |08 2(] T
sl ® . w? | 120 JG'T
| «700ur|  RI 65; 5511 EP1
1
1 2 4
2050 3K
220¥/AC . TS
1N4148 |?;
5o : S
| 7c1, 1¢2 v317 | 90509 ( 3 3K
B
C10
0 aTr

B 16 HREKHMR—B TR EEER S REE

17 S ROMU— i T LA R RS
17 AR, “HU— R PR B R RIET R Ll 2

Sk B AR R % . AU Ak U0 T 205 5 R HRL T / FRLR R 2 R B A AR
T, SEPLHIRREETIRRN, BT MR MR E R, —RIEILR, &
R s HL YRS SUBRAG (0. 575mV A A5), SE4 AT LA L B TS
77 it SRS B FH LA H R ST IR [ BN BRI A e LR K
SRR T 225 R HIRG S, DLW W EA 1F5 B TLA31A TS0
1, R LA A B A ARG A LA T R RS E R R
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B2, BT HE BT ESER. REER (LB 17,
DC19V/90W FJ5 18 2 10 A R i 2R 47 A & I 9 5], AHRZFY 100VA F) T
AR R 2% CLLARRR A /N NDK-100 BN 611D v R 1 £ & 04 3
103mm X 87mm X 99mm 2 K, IXFE AR T AT H B ih H bR 5 2
SRRAEEN, FRS, BTrkie BESRIERIK, KREER,
TG AR E (WK 24 FECEOT FIEOA KN, AN BRI 2 X
THRIRE . RIEIER, 7oh, KRR KRBk A s, BALE
SN, Fa AR, 45, EAMHEARTT R BRI RRIA B AT
H AR ZK
QYUEETF RV HERBIE T R

01 400kHZz 3.3V @ 0-8A

l couT
3x 47u

Fr1ov

i
Bl 18 — PRI o] A s R ) F SR
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Bl 19 — T ocnr A IR K S

200kHz, 8.2uH

Efficiency %

= e J2VDCM  sw—2y CCM
= == 50VDCM 50V CCM
= w33V DCM 3 3 CCM

= == 1.8V DCM =18V CCM
4 L

0.1 1.0 10.0

lour (A)
Figure 20: XR76208 efficiency, V=24V

# 7 LA XR76208 A% 0 IS s YR LRI SR ] 5 XR76208 5 HdE Tt
B3z T2 ] A B HL YR A — PR F s il 28 AN A R FEL S, AR 25

K 18 Fix,

EMARI ST S5, PAEER SR (=30kHz), #H§]H 17
#3F (MOSFET. IGBT %5) RS 5 2%tk, Mk b A RS/ S50
o 58 B IR ) R B E

H AT T 50 il B IR — R R R AR

BT R s gk ASIC (Application Specific Integrated
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Circuit, T HEREE) WEE, SMETTI, AW R FBRP T
Fe AR SR RRR BT R R e a1, W RAZE 5 (RSB 25 i) A /MR RR (i
B 19 ), fFa “Aadipea” A st TR AR K
B F ORI B IR RCR LU R, BAE T STMB2F3 AR A1 idz il 28 A
KO RE) B B O mT T H ), LA FTIA 3 95% LA F, 4R
VR, IR R AR/ OB 19 FIE T, 2400 i D= (¥ 40 B R
V5 PCB AR TARARI AT AR TAE), AT LAV R B AR 7 2 R HE 1
BN IR o

My T ar@EE k5l N PID Hik. sh&BdEM . Al
(Artificial Intelligence, N T8 fE) ABRSFIAIEHIFLA, 7E[F
PGB AR Z BT, Rt Lb Bl IR OFL— Rk itk F i %)
1R 2 IS FEAVIRAS 2 1800k 0 =, H AT LAY 5 40 v 5 ot vy
B E] 0. 270. 5% H S EORE EE AN 30mV DL TR IS0, 7T 58 43l B R
2 ) R 2R 0o T EELEURS P IR SU o B R SR
B Je, O RS A AT H TR S VYRR GEfE, B
AR BN, Rmun S0 E . B(E, B s, i,
Bz s 2200 ThRe s EREL, MM N s EE AL S B B 3k is 17
A& % AF

25 b, ARTRE A A TR O T B IR T SR VAR B A
P H IS R AR T R
3. LI “HF/HRY” KIBARTT RILAENIEHE:

FH %5 et LB BT RN b B e, FH L AR B R TR
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A TAEX A CRIFRATH SRS s s . KRS SH0, AT RIE
RS RC A R . 52 0 (1 AT, Al 0 AU % 5 B RS
/S 1) P L i £ S B 15 190N 1 B 1 2 4 AR DX ) B S i R 2 A E 2
HkThae, ERHE “ImBFBHRI” KM6E

AR A= A VS R S BR L, R Sk R ER YR G AT 7 AROAR 5K )
BRI AT, 3% B2 A RAP BOR T S 25T 2 /il je R LA SR

ORI B E B DRSS MR B8, X RS R T
FESEILLRG FIWTIRI

@i A2 H AT LTS AR )2 IR TR ) H 20 T AL Y& C A
ZARORIP IR . RBUZ TR GRYE L AT bR ERAE S, A5
AMET £5%, /DR RBIZAET 5mALR25mW).

(D)l /& Ty TN IRIRE B B 7= T RS T e IRk ) 5K (— P A 2
RECELIIEHAKRT 10ms).

@fe SIS HT ORAF, RIAT LASE AT TR B E 3 Rl P 4% 0 L 2
BRI AR AR BUAAR G K REAT LR 5 UM, SEIUT T e 1 A S A A 100
AP G2 F Tt 70 PR P 2 S5 o (L R R L (I 15D 11022 A b 3

B 7 Hb3d I A2 ) 34 B e OR3P S8 LA G LA R 1 37 5

AR H AT B S BRI R, Bei 2 R R B A AR
JPGRLEAAWR A, B A R CRAF BOR T A A AR
ARIT% . TG HREE AT RBEAT T ITAl

3.1 il e B ORI BOAR T7 VA -
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'lll'mh:! 6 [~ 1B 3
15 7 il
A-FAN RS 5 " TLOS4
10— 4148 R19 IC2B
Llﬂ?— 1 20K -u-xcu D6
100 4148 | l

4143

| r—| R3 ‘
g
Dzl 6
q_ﬂ%x 13 [~ ICID plo | v N‘
RI16 10K cac

! | 14 4143 o4 4148
B+FAN etz |y TLOS4 x 74HC14
e 4148 CiE?
g
100 4148 =
57
R
.
_|||_£:£K o [~ 101c b1l g 2 me  #FEMCU
g
0K
pray R IE A TL034 {>D {}“
R21 3148 74HC14 74HC14
9 10K 3
100 4142

21 —Fhoi B B . RR A R R
Wk 21 P, ZiRY RS OR3P E BRI I8 SHCR A5 A4 4

P B RAE BT 2008 5K (1) S i B S IE 6115 5 3 AT Lo, il
AR (TTrRE . QRHLERSE) BT AR I W iR R SC B R A 35X
FhEAR T B W R

B, AR EBRRPEARTRE M —SH— BB HTR:
Pl “— 280 7%, R UAXAN TR, RSB —
MESHA RS, BT —EMSLH 7 iEg (A 21 oo B R ATE
WA — BT LR FIWT L, A B S ECESR I 2 S
LGS LR, R BRI (2 21 fios
HIRE, 5 H 2 5 NS HEERS, BT R RIES] 100 ),
FRPEARMG, ARG, ARgmie “Hlmal” ft s A8 i
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R

R, SIEHEBRIPEARGTRE—M “EESH” R
Il [ 2507 7 5 8 R U 2R AL B R - TR S 80— AR
BB I Sz [bg , R B CTE, Al s 2 i 5 4 i
ToultEA ReE], BARH AT tAa s Bds il Huz s s, (=
&, AR TTEAFAME B AARRBOR, 1 H BRI 5 s i A e A
RETARE, IXFRIIBOR BER BARART & BB BRI R TRV s
i

BJE, SRR EART RE—M DR HR:
I T AR AU OR P T S i R AR . A RE A SR PERE, AL
AR ARG EHE T RE ST, ERERE XA T RARESE AT H 2
RAGEFH iRy (F 2l BB IR AR a8 . RERR AR,
SEAELASEHIN BIRIG L SR G 2 A B . 5 F, SR F g ANBEAT
L TR BIBRTT S

3.2 HFWRGBRTT RIPM:
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DAQ BLOCK DIAGRAM

Physical Transducer| -]  Signal A
System| -| Sensor Conditioning Conwerter S
{‘\ = 001 00y
{-—-1 7 #Y'HH T+ ‘ ﬁfﬁﬁ
] 6
d WL, g
Fhysical Maisy Filte red %ﬁg’c&;
T\Iariahle: Electrical Prnprll? 5 b H e
eMmperature Sianal plifie i 1101101
Praseure ! Sign.i o {0
Hiin o
Digitized &t
Signal Einary Code
B 22 AR AR T R E R E
12
1
0.8
0.6 - —
Cortex-M3
m Cortex-M4

11

04
02 W
0 T
&

&

1
ﬁﬁé .

o
oy
& &

N $~$¢ é@g

23 T ARM 244 R b SR PIT T8 MV RORERT, B 0r oL a8 A B
mE 22 Fion, BFAERPEAR TR 2ZFH ADC(Analog to

Digital Converter, RAUBIMFHHas) BEE, KR IERM
il L S0 TR S 5 e O T ) 2 / S B TSN AT LIRS I B (S
o PR A/ AT L IS AT BT R LR B RS S
ATACER . HIW. 20HT, 15 RGUIRES, HESEIL MR ORGP 1 — AN EOR

i, AT RBAW T BRI

H—: U RPEARTRRE—A “ML” FHR: b+ H A
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FACERAPIE S S ADC (a7 il 455 350K FH 4R AU AR iy Y SoC (System on
Chip, By R4¢0) LB, Hl, BARIPEEE AT LU ) SEIAR L 208
FrREIUIMERR, 58 4 m] PAYR 2 AT H XS PR e EARRI R E K

K= BHAURPERTRE—A “Faef” TR hTEMR
I3 B S T2 A DR el A AR e SE B, S TR R g AR
5, TXRE IR AR 25 W] AR (b b 9 R LR S8 TR
T X AR 258 B DR AT Eds Ab B RE ) B ) 25 A% O 1) 1T
PRI, XA R 3 B % 7 SEBUE A T IR H E 2 S Hsh A EE
ST ORI IR A A, e R LR B AR B R OO E K.

H=: AURTFERTRE—A “CSHRH” WHFR: tT
BRI 7 FX RPN RS HCR Sl [ ADC g AR SEH
(), PRk R B3k FH 22 3838 1Y ADC 585 1 B B9 I — R R R UR /N AU R
s IC, SR LLSEBLZ M i S HCRIEM PRI ESK, vt it din H 30
AR A7) FH i o ) ST B A7 00 T ) B 114 22 4 AR X ) 3 5 i e 22 4 2
BZH, B BRI SR ALY

)5, BAWRFERTRRE—A “RERL” TR: L THEE
ARM (Advanced RISC Microcontroller, fEZifs 15 44 8 A L) &4
ARG Je, iz has e 3R R B 1A T IORIIER T, AT RALE
AP (29 507100ns) N 58 ETA0 22 2 Or4P I8 I B
AEFE (LI 23) 5 5€ 4T A AR T X6 ol 2 I ] 225K

Lx b, AR E PR e i 5 M SRR K B b R R O A s
B HETRS BRI %
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(=), S BRE R BRIl

MRAEAIH SR BT E AR, Sl ESOHT IR =N AT fE
2, RVRFIERON . $ T @ RN R, AR A S TR ER, i
S U I AGESLIEIE L RHIR AR, Wl EIEINOCR . TR
RAAP 2R FIRER R, RS HAby & N R 7EE—
P, T RAEE G A RS

N HEHORYE IR AR T R M, R AP AT B AR
fitio

1. BRI MR R VAl S %

& 24 usB PHCEMBHGEINE, 1 DMEHLRBEER 1 AL
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/MOZS RTU

Bl 26 DUKIIBSEHE, BH A BENNER
i 24, 25 R 26 s, H LRGBS PR A —FE— Mk

H (ANEEMNSEIE B RA 1AFENM 1ML, S8 USB
HUO. —FZ M (A EEWNERIEHRA L AFEHM LA
o DL _E ML, B8 4 Modbus—RTU B A1 £2 M/ H N M0
s (AMEEMEIEA 2 D B, BN ESRTENE
PLERMAL, BRI LUK KLOOBASE-T> 30 4.
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B 27 URERE, —/MEHL R R R A — A R Gt R
ATRH BT 3 52 v i 8 VDAL AR 2 1 7 {3 P i 1 ] P 3

F] A2 BLvA il o RRAE SEBRIE O, 1AMt (— MR E e
AR, BB, B2 Bt R ) 7R [R]— N2 A AR
1 AN AR ), AHNEY, AT H B 22 50 (E st ke 2 2
AT, R ALER R 1A B, R, AT H s 1
NENE 1MW B8, B — 3 — AR AR R & A
TG H AT B R AN A, TEIXA S, AR R IR R, A
L Ui 22 25 1) WID A7l IR B4R 28 W ML
2. BLH BB T AT AR R #5

LR PN T/ MHLAE AL 7 ML F2 30 B2 (R
5y F3) REID BRSO R EE@EE R Can BUK R0 AN 2
B CARER 70 480 REID Wh 0D, 13X 3 EEAR ¥ (5 P SR FE ) B4
I TSI PR A R R AT 1

MRE LT B ik e, AT H @A PSR FE M P BRI A ——WID
PR e — R IR B AP IR A T R, TERXF T R, MER ML
WID A7 IR AR RS R B KEE AL & B 556 78 LA Re T 4R TAE AT
B/ S, RULEARTUE MEARTRT, (2 dmiisE A aeik i
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ML Bl B2 1 T AR 7RSI 3 b, 36 —20 =AU ML (WID
P25 FRHLERE, 25 P EHLELE UID AIA WID pr2s &vkit, =4
CEHCN A A RAE B, B Ja ENUAR S A7 145 B Al FH e o =
B, S TTIRE

3. Ht P LIS DI B BE A A AR BT S5 PR A -

L F A R AR R Im RE TR F e R SE B
Ol BRI, AR PR B N AT EERE, DS — E I8 AE P
WO 3 SRR B ] v AT B B L e S IR bR HESE —
B G RAT IR X, Bt e S E B B N s DA, REAE R S I R S
RS, AT IR S Bl R Bt A R IR, HIEN i BA —E
Pt o ARAE AT H B HoARESK, a2 f s S BRI EdE N A AR 20
BEW N AT

(1) i SRR AR 4 -

DNSEI b SR IR B R B R ) R BR A B ) B, Bk Ha O
WA ZEE % [X ) RIS % 5 40 e 4 — FE AN [R) ) Fl 3, WicHicd s I 25 L 25
& F R R A ER 2, AR S H RTHE BEOR, SRR il g A e E
FIH UID SEBL. ZR& 5 BRI (RUFrA HIHEs) A SR Id A
NEFIAE 15 N 2, DLHATAER 6 X10° A\, P8 A 10 A B
CEVRIR R THE, MuaTHBR S EY 6 X107 4, HEIIHA
FENIEK, UID WAL ST H B8 ER 3 MER, |
10" Hg 2% .

MV RIS A R 18, B R ER 7 UID Bl Hd s/ i —
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—WID A%% N B I6Z) 96 A (Z i) UID /EJy H #idiw UID, HH I A] A
TR AR C=2"-1~10"""1, HWHrHAE KLY 15.9 MER,
SEATHR R TR, HAGM LKA R, BT WID #3281 UID Aot
ZIEARAEF=, —BZIF, JUPA Rl EE A FRES, B
B At

g5 b, A FH HE AT DR R S TR0 23K F WID bRaE A LI
96 A6Z| UID, 3£ 96 4> iz, 737 12 AN, fmi A 2z (MSb)
fE5% (MSb First), fmnfd 20775 (MSB) 74 (MSB First) I N 45
(2) FEWKREFEHR (AEHAFEHR #5:

A BRI ) L 00— Fp Bon B, Sl k(s B
OB MBS A5 (RUAEP A4S B “885 7 , an—MF
HLEIAL S iPhonebs, BIZNEMRAIS) £ 2% M 1= it B, LA
JTER AL EEE ORI AR T B
ARIH LI oA Bolad BRI E R T GHEHL GUT Bt /B 3h
BE4% APP/WEB W T145) 5 E AT . & EEE ORI es, £/
B CIBWIAS SEHAR S P R R, RS PR N A i A
TFARRNE . KIFARRRICT- B E R H A s, BoA—#K
UL, BB (0 i 7 B R — A Ok

gi b, SEGEAEEEABORANNTHE LS, F s R )8 A5 R 4
PRI 5> K 32 — 3t HI AL FNID (Friendly Name Identification, &
IR D), 4N AT, SR A UL (MSb) #E5E (MSb First), 5

B TS (MSB) #E4: (MSB First), HKFEVEE B T & K ONRUN F
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BISATHI FNID Hodf e S ot 7 i B 5 5505 B RO HR,  $REEA ™ i (E
SOREREE B0 271 A, SEAFT L AL H T L i AR SR K
(3) JH .3 B IR T8 SRR 0 -

H AN [ 11 P R ot LR 2 50 AN R 0 75 5K BT & P 152 1 A
HUE . AUE LSS, (AL, e Sl 25T DLIE I 38 A5 P 1) it H i S
W B 5 1 2 O A REARYE S B I B L ) FRLR S L 4% 5 &
Foohfe, FRIESEOIHE . B Ry B Ry S B D% 7 R (0

AR B2 PR AH DGR RURT AR P AR TR SR R 00, P FL i Rl R YR R 75
REFEFMHARNTMIEARSH, OBFEMR, R EH IS0 R
IAZ iR QMIEMAL: @K, HI B H B it i A RUH
—HTINS % ORINERESH: @©-1 HKHT, MR KER AR
B R AT LI U s @-2 B KD, B LR D) R B iR Th D %
@-3 AHRA R @-4 RRIERE; OfEIERESH: ©
-1 KRR R ©-2 BRI R K
BB 4 FhERSH IR -

ORI RIRER )

Z [/ 1EC60038:2002 HIARAEFI T SLhRifE, A=A b i ds s
[ RN B 50Hz ZCifi. 60Hz 289t~ 400Hz %¢fit~ 50 B 60Hz
AT 45~65Hz ZZif 45~440Hz ZCift. HLIRANEHR &> 1 AN
AL (MSB) £E5E (MSB First) B, %% N & Bt Ao b B S
Pic v Bl 3K 8-
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A (HEX) | & X TERC A R AN, BiElE | FHHE R
0x00 Hii Hik FECAS H i
0x01 50Hz A2 50Hz it 50Hz 520 LB
0x02 60Hz A2 60Hz A2 60Hz 520 LB
0x03 400Hz A2 i 400Hz *Z i 400Hz 572 AL
0x04 50/60Hz A2 | 50Hz A2 60Hz A2 i TARAR R 28 B
SR
0x05 45~65Hz AZi | 50Hz &SI 60Hz AW | 432247, B PFC
HE Fa B A2 W b R AE | TR SR HYE
47~63Hz)
0x06 45~440Hz AV | 50Hz AZP 60Hz Wi~ | JF PFC JFoCHL
400Hz A
R 8 HRAIMR 72X
O==NY VR %

Z i 1EC60038:2002 [ARHEFI S SChnife, AR 2% b F e a5
(R HLUEARAL A B BAH BUE CF LT 120/240Vac 240D =AH (F
T 220/380Vac R4, HI T AIUH ¥eit B FRIFIE AC 77 58 2 A0« K
FIFIZR AR 3 A /N TR (<230Vac, 16A) FIHLER”, FLIEAAALH
WF B BAH. XU, BRI ERIRE Y 1 AN s A 3 (MSb) ££
5% (MSb First) B9, 1280 A Bt SO R FL & eV B T 3%

BUE (HEX) X TEBC ) HL YR AR Feh 2 FH H 28 25451
0x00 JER Hi EEACAS HL N
0x01 A FAHAZ =re)
0x02 XUAH FFAZ L RUFHAS I IR KIS, RS
K9 HBAMNIHREE S E X
@ H LRI

Z 18 IEC60038:2002 MIARMERI S SLhRiE, AE =4y F H 2848
FR) A2 37 FEL R B S P L9 FL U B R 36 100 3R 11 CRIR LR ARSI
HRUED
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Aa\ffgﬁoo v '—"J"m Zﬁlﬂ’ﬁi&éﬁ%&i EEBRV)

\Vﬁ(ﬁi e / / EH=REE

K pAVAeREILY

60 H / 60 Hz

120/208 120/240
2
230/400* ‘ 277/480 ‘
400/690* [ 480
—a 347/600

1 000 600

[P R gt )

% 10: 1EC0038:2002 H ) H A M HEE, HHRH=LLRGNNME RS

HFHEMEMD.O
Rl 3% A
2.4

12

24

36

43

11 |Ec0038:2002 RS B B E
T AR I H 5 v R RIS G T R B AR & R

Ui /NEE (<230Vac, 16A) HIHLZS”, HAHAIXUH HIEANL, HACi

HL R bR H 5 TE 100V, 110(120)V. 220(230)V. 240V PUFH . % HE B
R A IE RO R ZON AT RS AN DR B LS, InZE e A R
TAL. RS A A, AR H ATAT b B S SRR AN TR B & 22 4 oK
(— L A RHE R A 36vde), 5 DU B9 FL 2% 1) f RS
[ —My 4.2~24vde, THEEHRIEMY. SREHEY M. LI
AR F, K B B E T 3~30vde o704, 0.1V ki
Febrie, AR b RR 2 40 R B A i A 1) FRIR R 3K

AR 8 R S RN LI R S AR AR T R SRR 7, R S AR 00
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2 N E AL (MSh) #5458 (MSh First) BT, R A%t S v

FE Y I G ye il LR 12 3k 13

T EX JEE (HEX) il s
_I%L
0 R (BAAA 0.1V) | 0x00" 0xFF UH
= 8 AL
1 R (BAAA 0.1V) | 0x00" 0xFF UL
1% 8 for Fidis
TERCH EAE U= (UH*256+UL) *0. 1, A8 V, BB IA RUE, UH Fl UL 430
N OxFF, FBIIERC 1007 240Vac Hi [k,

K12 BE#EHREEX

UH, HEX UL, HEX U, Vac/Vdc | i& B /Y B YR B R B0 8 | R 22
18,V

0x03 0xE8 100 100Vac +10%

0x04 0x4C 110 110/120Vac +10%

0x08 0x98 220 220/230Vac +10%

0x09 0x60 240 240Vac +10%

0xFF 0xFF - 100/110/120/220/230 | +10%
/240Vac

0x00701 0x1E"FF 3730 3730Vde, 0.1Vt | £5%

£ 13 BERHRE CERK EIRER
@M S EHIR IR 57 -

DSBS A P P (0 32 T o0 55 22 A DR FRb A r s 1t F

RE AT ARG B PR AR e, (I Pl s o A5 B P P i 1) L TR R T 1
P RS IR IR R B HL I DR E A 2, Y LA FH P S 1 5K F
JE R R IEEE LRI S Rk, T F HL i F S R 3840
R0 2 B F S 23 e O R JLAN B0

@-1 HARHE BRI -

e RAE HLLAIA 0716000mA (164) , — AN mI A FH 6 HA 13 BBl (1)
HE . SKAUE IR BT 70 9 2 AR A 2L (MSb) ££ 5 (MSb

First) 55, HdRAAEBRTILER 14:
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ik 8 A ¥t

FHFS | &N YEEE (HEX) s
0 HIRBUE (AN ImA) | 0x0070x3E IMH

= 8 AL
1 HIRBUE (AN ImA) | 0x00 0xFF ML

B KA E FLAUE T= (IMH*256+IML) *0. 001, 847 A, BEIREAS A Rl

R 14 BB B IRHER IR E X

@-2 BRBUE TR MIRI
BORAUE DI Z AR 072000, OW, — AN AT i i Y 6l ) T
{Ho HORBUE TR AN 2 A= AL (MSb) #£5% (MSb First)

75, s AR IR 15:

FHTFS | & X JulE (HEX) e =
0 DhZHUE (BAAA 0. 1W) | 0x00 0x3E PMH

i 8 LB
1 DB (AN 0. 1W) | 0x00 0xEFF PML

i 8 Ar ¥

I RABUE ThZAA 1= (PMH*256+PML) *0. 1, B4 W, BEIREASIA ThIh %

R 15 BABUEHRERES E X

@-3 K HERARMIRE D
B K HL IR AR AR (12 SR I TR P9 AR R AR A &, 10 T D 3 e 2
RN RIR I ARIEEE, B Is= AT/ At, —fBCh A/s CRERGRD) , B
AR ORAF T T8 H AR A ol P BURR ) FH P2 (A7) P vl 78 FL D AT B
PR AL E g A iH 2 T B A R R A . B R U R R R Y
07655. 35A/s, f KHIRRIFRMIAI N 2 M= Bz (MSb) 756

(MSb First) FI77, Hdg AR L& 16:

FHES | X JEEE (HEXD Ry ae)

0 HL A R BUE CH A7 N | 0x0070xFF ISMH
0.01A/s) & 8 L&

1 HLU A R BOE CH A7 N | 0x0070xFF TSML

0.01A/s) 1k 8 A% #E

B K HARLZ 1SM= (ISMH*256+ISML) *0. 01, BAA7KN A/s, HLR NS TR FE
RUE B B IR, S B B P SR A B B — R 10ms

& 16 F I RAE R PR R A R IR R 4 2 X
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@-4 BRTHR PR MBI -

B KRR 12 BRI 8] N DR (1 A4 &, ] DUIE R
RN A, BRI Ps= AP/ At, —fONW/s (FLRFEERD) , TR
RER ORI 508 TR AR M T PR FH L s (TR S FEL 177 i) ]
PSR BE Ny T & T B MR . & R Ih R R ik

076553. 5W/s, FRINRRLRFBREL SN 2 NEesA 8 (MSb) 7256
(MSb First) )71, HENAE &I ILE 17:
FHFS | &Y JalE (HEX) fEc 5
0 R R EE (AL N | 0x00 0xFF PSMH
0.1W/s) & 8~
1 R p R EE AL N | 0x00 0xFF PSML
0. 1W/s) K 8 i &

B R IhZ R PSM= (PSMH*256+PSML) %0. 1, B.07 9 W/s, TR NS R -T-A ThTh
BB TN, SEER A R R R 3 — A 10ms

F 17 ARSI E PR R Th AR IA ) 2 X
Oft RS R

©-1 R RRPLHBEERRE 2 -

B R B R A R 1) 2 P P it R O 4 P v A B S A
s LB T SRHR A e K FRLRE B (RO rdmdar tH AU F ), AN W he 31X
XFF R Mg (it e B gs) AN TR)FESE AR A
g (BIAoy RN TAEBE R 55 ) DALSR AT R 2 4 {3,
B 1E PR DA FH 5 B2 e R B DI e SR i Fe ol L i P e e
A SR N 3 R FRLRE T AR 2 1 SR A, RN R 2T RE A CR
5 JE BRI ] SIS H AL F a8 10 TARRRIE . I A &S, KoK
FR B BEERARYE R 076500. OW « h, AT AT A RAER LA
P H S PR A A P K IR B RE IR R 0 2 A i R AL
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(MSb) fE: (MSb First) B, s A& & it Ik 18:

FHPS | & W CHNEED | e

0 Re B BUE (BN 0. 1W » h) | 0x00T0xES SEMH
R VAE

1 Re B BB (FAAT 9 0. 1W » h) | 0x00™0xFF SEML
1% 8 A i

o BRI B B = ( SEMH*256+SEML) %0. 1, Bafi W« h, BB AIEH A DGR,
T 0 AT 1359259 OxFF NASPR S Re & ki

# 18, FAEUHASIE PR By e AR M4 5 X
©-2 FAR KPR KRR

BRI B ORI R B 2 P i R I8 YRS, SRS L B
K], Ayl IX0T “ABEERL” AR (AiFib e Ay ) Al
ANBEACI [ LE TAF A Fas (B an g it CAEBert i R 5]
PASR A R 22 e ORdP, By 1k R D s i 58 B I R R s 07) W W Y5y K )
Arer . EAGE e RE, FESTRRZCR . BRI AAH
SPAGANH FIH FELE B AR . SR RN IA) 4SS, e R EA TRt FE IR i IR
@ 076500. Omin, A PAGEAT AR A . F H o Rl 38 45 Bl
B KRR FRLIN IR F 70 04 2 A fesi A3 20 (MSb) #£5%5 (MSb First)

75, s Aot IR 19:

FHFS | X Yol CHNIEERD | e
0 KBUE (FAA7N 0. Imin) | 0x00T0xES STMH
= 8 AL EE
1 K EE (BAA75 0. Imin) | 0x00 T OxEF STML
1% 8 fir F ¥

B KB VR B S K= ( STMH*256+STML) *0. 1, B Ny min, S5 0 F1Z25 1 334 OxFE
AR I AL

219, FHmRHEE IR AR AR R 7 5 X

(4) BHEREH 7
B2 T EAL VA IE IR R R FR — P FIEE R AR,
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5 HAl gy & R ) L 7B A4S —FE, FAESERRR P AT e A A 2R A
PEERRAN (B TIN5 P 085 AT R, {80t dim B2 2
FRAE S, S B S BORIE R KRS RS R,
R KSR SER, Y RUEAE S PR A RS A ] ek, AT t4L
PRSI FR 7 o BIALIAT 2 A BAR BRI 58 (B8 59%), 4n CRC32
RS AR MD5 ALy, T EARYE R v Sk . e R A

EARFERIES Y T RER A AR R AR IR £

H HCRC (3ZHEITU-IEEEHTE) ==

E=t Y ZIn=t
z+1

R ( ;fﬁ D IS |, AR EHERLNAT )
CRC-5-CCITT 2% +2* + &+ 1 (ITU G704t )
CRC-5-USB z® +x® + 1 (A usBiESa)
CRC-7 g’ + 2 + 1 (e EERS)
CRC-8-ATM % + 22 + @+ 1 ( A2 : ATM HEC, PMBUS ( ZMSMBUS org[1]@ ) )
CRC-8-CCITT 2 +a” + 2%+ 2%+ 1 (B 1-Wire 248

CRC-8-Dallas/Maxim | 2® + &% 4+ 2* + 1 ( A& : 1-Wire bus)

CRC-8 " a2t 2%+

CRC-10 2+ a2 v+ +at+ 41

CRC-12 2?2 el 2 + 2’ a4+ 1 (B BEES)
CRC-16-Fletcher Z M Fletcher's checksum

CRC-16-CCITT 219 + 212 + 2% + 1 (%25, V.41, Bluetooth, PPP, IrDA )

*20: HEEAMFEREMOEN cRe HEETREHKERMA
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@

Initalize
CRC registor

Generate
CRC table index

CRC data
shift 8 bits to left

CRC data xor CRC table

the last data?

4 3-2: LAREH

28: Hi#) CRC32 RINE LI REE
H AT H A H i VR 8 A5 P BURFE I B B/ & WID #R%s

v PE BRI ) &%, WID BRAEF R ES 43 25 F i i) s (49140 STM32Fx
) #HEAREF CRC32 KU HIT, W75 il S5 A BV AT 58 A ie
AR, AT R ARG, SRR, DRI R R S
16 ] CRC32 A LB N 22 5% & B
MRIEAH SR TR (&t 7] 1) MCU-AN-500032-Z-10. pdf),

CRC32 W56 B R AS T AG HY 280K 99. 9999%, K A il 15 H 1% i A BEAS HY
RIREZA 9 0. 0001%, BEdd 2 28 K 7 ot T AT SEvE K . iR
HRYEAHSCTORE, H AT Fh CRC Sk LR H B Ih N F T 2 Fh 75 224G
SRR R R (L3R 200, HA MR I T se sk
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zi b, ART0H R AR (S T R R 56 5B 40 % ] CRC32 K
Bk g5 WA H 43 I SE bR L, AT H BRI o kvt
MBAE N F R INZE 21, % 22 .

T H 8/ 777%

Z A CHNEERD 0x04C11DB7

WIGEE (7D 0xFFFFFFFF

SEE 7St 0x00000000

AN 4 FT5/32 MEFE 0xFF

WA T & — N EER

s = 7 v I i A AUALAESE (MSB First)
a5 B 7 i 5 i A B AE S (MSB First)

2 21: FHSIRAELE M CRC32 R FEZESHR

FHFT | EX PENGE G Ay siiiD)
0 JIT A5 AR 56 0 0 HdE CRC32 45 B 32725 £i7 | 0x00™ 0xFF
1 JIT A5 AR 56 0 0 Hd CRC32 45 3 24717 £i7. | 0x00™ 0xFF
2 B A ARS8 30 /3 $dE CRC32 45 3 1679 fi7 | 0x00™ 0xFF
3 B A AR 56 0 70 $idhs CRC32 455 871 A7 | 0x00~ 0xFF

& 22: F iR BIIE S P IR R R A 0 e A e
(5) HtAHEE BB

gier BIRSBE W o WP A BT o i, & 9F BIRA T, AR
I — %€ PRI PP AN VR AR T H BTt H e s DR 38 PR P L s £ 4% X,

Bty Ak 23:
T A X {38 (HEX) | 148
i #
=
0 FH H 3 UID 96789 fir 0x00" 0xFF | F H vy 4= Bk M
1 FH a3 UTD 88781 fif 0x00~0xFF | — ID(UID)
2 FH L3 UID 80773 fif 0x00" 0xFF
3 FH H% UID 72765 £f 0x00~0xFF
4 FH H 3 UID 64757 i 0x00" 0xFF
5 FH H 3 UID 56749 i 0x00~ 0xFF
6 FHH G UID 48741 fif 0x00~ 0xFF
7 FH HE 3 UID 40733 i 0x00~ 0xFF
8 FH H 3 UID 32725 fif 0x00~ 0xFF
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9 FHHL G UID 24717 i 0x00~0xFF
10 FH a3 UTD 1679 £f 0x00" OxFF
11 FH H% UTD 871 fif 0x00~0xFF
12 FH E3 FNID 32725 fir 0x00 OxFF | X U %
13 FH He 3 FNID 24717 fr 0x00~0xFF | ID (FNID)
14 FH HEL 3R FNID 1679 fif 0x00~ 0xFF
15 FH H 3 FNID 871 fif 0x00~ 0xFF
16 FH H v FE IR R T R 7 0x0070x06 | 75 >R H it i 2
ik
17 FH . v LR 7 8 3R = 0x00~0x02 | 75 >R H J5 A1 £z
LT TP
18 HEHE AN 0.1V) & 8 s | 0x007 OxFF | 75K HL ik
19 HEHUE (BEA7M 0. 1V) K 8 S84 | 0x00™ 0xFF
20 HRBUE AL ImA) & 8 AL B 0x00~0x3E | # K il =& HL it
21 HIREUE AN 1mA) 1K 8 A28 0x00~0xFF | #iik
22 DhREME CRAN 0. 1W) /5 8 i AdlE | 0x0070x40 | i K 4l & Th R
23 IRBUE (BRI 0. 1W) K 8 fr%k#s | 0x00 OxFF | fiid
24 HIRAFREE (AL 0.01A/s) & 8 | 0x007 0xFF | % K HE i & F
RAEIE] iR
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