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Abstract

TASER is an important riot and anti-terroristic weapon. High-tension
technology of TASER is widely used in martial domain. Also,it’ sapplition
in modern industry is more and more significant.

(1)This paper introduces principle of high-tension impulse circuit
briefly and expatiates every parts of the system.

(2YIn consideration of the characteristic of the TASER’ s power,
transformer is designed including the parameters and configuration. The
circuit drived by Power MOSFET and controlled by MCU (Microprogrammed
Control Unit} is designed respectively.

(3)The design of power system based in MCU includes investigating,
choosing and executing hardware. Then the software is programmed. At last,
the system is tested out by experiment. The experiment includes circuit
testing and TASER shooting., The output data of transformer and discharging
of high-tension module are tested. The experimental results indicate that
the design of the power system of high-tension impulse based in MCU can

satisfy the actual need.

Keywords: MCU, TASER, the power system of high-tension impulse,
transformer
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28K2956 I K#eR AL A S0A, HHMNE SER, B—ERE MY 7 =K,
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4.2 PWM B SG3525

SG3525 BREEFERE S A (Silicon General) #H AT I3 N #4938 th&
MOSFET PWM 25 F, IRERBABARIET KRR . $SG3525 R%I PWM #5551
s T s Tolkdh . R =NHK. EhTE LRSS0 A % B2 R ) s
BIFE S SR F BRI E ST, MTIA Y & 28 a0 F e (l Fh i
MR ERERIMEL. HTEBLABRESMEREARNERLE, Bk, L0
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By,
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SG3525 #—/ ™16 SIMPIER F, AR ME 4.2.1 B, SIBHES mE 4.2.2
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..f:r
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PN CONNECTIONS
o g [ 1 | Ev,,_,
Nooew, g | - | 15 |vee
spme[ 1] ] Outpue B
0L Oupuz[ 4 | [13]ve
crf« | 12| Grows
R']Z 11 Output A
WE 10 | Shuloows
{Top View}

¥ 4.2.2 $G3525 SIBHES

4.2.2 S63525 3| BThAE

SG3525 I RetnE 4.2.3 B

16 Ve
teet 0 ﬁ%ﬁ ) 13
Voo o~ BikHE REE Datput A
12 o [ 1L
fround 0'—'—'—_L_ — i
0C_Dutput S—— _l [
3 g' =
Syne o— .a
i b —| RESE 4“&% il U J L

Compensation ol

cr oL[_?Ji Output B
Discharge ol— 1 =
i M

: } s@g‘j
IV input o1 ] = _%

50 5 $635254 St
Yoninw. input 62— % — T i

Soft-Start O

50k
Shut down OE{-WW'—‘ 5.0k

B 42.3 SG3525 5| BThAE

SG3525 5| RFF R @AW T :
D Invinpuwt(51H 1): REBKIFZR A% A .
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2) Noninv.input(31 0 2): R ER KR RBAR.

3) Sync(51H 3): IWFHBIMERIIESRAR.

4) OSC.Output(5| B 4)¥k % & SMER (5 S i i

5) CT(G1H 5): #¥%28 ER BEEASE.

6) RT (5 6) : RHGBEFBHEEALR.

7) Discharge(318 7): % BH AR,

8) Soft-Start(51# 8): WEFFEEEAM.

9) Compensation(3{HI 9): PWM LI B 4215 BN .

10) Shutdown(S|H 10): FHEFK#T{E B RAM.

11) Output A (3B 11) : Hiig A. SIH 11 F15104 14 EFRE AR EH 5.
12) Ground(5|# 12): {5 E#.

13) V(518 13): Mt 4 mE oA .

14) Output B (5 14) . fMikiw B. 38 14 M58 11 &AM HER.
15) Vee (BB 15) : REBBREEANE.

16) Vref(51 ) 16). k%M H 5.

4. 3 ThZ MOSFET SR Eh#% ks B

4.3, 1 Th¥ MOSFET BXzh¥s §i ea B

L% MOSFET (3045 41 ik 2104n | 4.3.1 FroR
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B 4.3.1 ThZE MOSFET #48 sh5%0 L 8%
4. 3.2 ThE MOSFET IRZHIZHI B TR H

1) SG3525 W TYEH

SG3525 TAERT. M FMAHRERERKENFHBESve, RHBUHLES
uc BB EL AL 2R BT FAHEI A, ELERER BT S S APKE S, (5 S 28I BT,
T A BB t — BEBITT BRI AR TR, HIMAE S RS BHMES, H#H
e ESRIGTEMER, W AR AT, XEh K MPWE S ARIERIE
[TEBEE. RERRE, FIERNBRANGE, BHAF. REEVa, Voi%itEEEN
THAHE, EEENPWMESHAKTHEE., KPREHRSESHATISERIED
R, AIERATIEE RRE —BIKEF, AT RRXH e, REwmE4.3200,
B {555 LLE4.2.218.
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2) PWM T fErigk

——5 15V
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5 I5Ga525 |3
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]
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i 433 PWM {7 LB

G SG3525 B Lhae Mg T XE R HIRE. B WHE 4.3.4 Prox SG3525 4+
B, WS, M6, W 7HHEA. MEERETHREZZNRGME. X PWM T
YErR RN 432 Fr7c. B 1 AR 2 3% SG3525 MR EM KB M R AAFMES AN, B
WiEid— M, LEATATERE. RIFESH PWM LR IMEFESE
AN, BERBHBEHNRERERHEELS. BRREBFMABREE
tLABEREMER, PoRENRENNEHTE, HAS I CBRERBESRNEE
TCEARE LB K. # 5 AAL 38 HE A R mm s TR RIEE, EFNF, F—
MREFEAT. |

3) THES%E

SG3525 TAE0Y, H—MRITBABLEIIMERABENE, HMIIRAEY,=39V,

IR AIEY, <09V, REMERIERNC Tk, KLY, & L7, BREEReEH
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B, By =v,. HLREsk, RadBEs®, EAeEl: 10=067RC,, HKE
BIERER B AREEEE, C A, V. TRHAERESENTREG, V. =V, K
WARHE, MAERER, TH—ADTERS, TREBIRY: ,=13R,C,, HEfE
BN 4 T2 X B 8]

WERABEAREMMTA: T=1+1 =(0.67R +1.3R,)C,

TERND, BABEHNESANHGZRMME, HIKHZ,

4) FRREYF A

(1) KEZ) e

SG3525sHI B EAN (31H8) EE—IHRBIARE. LAEAET, HFRE
P RIEAAERE, FHb5%RRIHAERENmAFENPWMILE S kK M A mit T
fEfF, PWMELE B85 i AR E . AT, PWMRHE BB BB ABERE, %EmF
Bt AN IMEBE AT L F2XEERE. RARBIBRERBEEH LHMMB
LA 5 P8 AL T & BT, SG35254 THas T 1E.

(2) PWM BifFhEE, sRiGHikdd s

¥ Shutdown (51 10) L#ES KRB LPCI36 ) P11 CHH, Mk i %%k 2|
i A &R, PWM BIifF28 SG3525 Wi, MR B Bk B KB T, A
#F $G3525 %l .

(3) BUREVHRIHIAES

BLRENWITRE S EHMEA 2SK2956]1 38, ZAUIHE, TERENE
REEANREN, BEERANABRAX K, FHERTLL3R, T8 AbmsbITx
HHUFEE, AT TEARIE.

(5) HEHS)h%E MOSFET

tHF SG3525 fd i 3K g BKBESUEY, TLhZE MOSFET fABEIER,
B dtH i A Fidaim B 5 SG3525 iR (8l R/ s MR AL R BA R IE LA, B
VLB #EH# ) hZ MOSFET.

4.4 KB

EARED, MET SG3525 MITIERME, FRITHEGIME, ZABAEFUNT
FiA:

T AN LIEFEES, URBESKAXRBSHAEE, TRERE
WA TN, MR RERJREENH T ESLRUN LR g’ K. X
XS R, XHTRMAEIEIET, ANREN 1/2, RIETRERHBA
WmAERKKEART, BH PWM L.
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5.1 LPC93X it

5.1.1 LPC93X XA fiE

LPC933/934/935/936 & —ZK L HEHHIEHISE, E4THEERGRAE.
RRARIHE, ATLIERZ HEMEREER. LPC933/934/935/936 KH T itk fki
ePRAREK, FEAPATHBEIAFE 2 3 4 PHEAME. 6 B THE 80C51 B4,
LP(C933/934/935/936 B pk T W £ RAKBIIRE, IHEMKKMLTHHHE . B
AR R ZRAIR A,

D FEHA:

8KB ¥ Al &% Flash F2IF 7%, BA IKB FiXM 64 FHiT., BEWER
FretE 1B A E W5 20T B T 36 5 R AL 2 124 .

256 F3 RAM SR F 638, 512 FWHIIH I RAM.

512 FWH AR FEIE EEPROM 766X, AR KRERBGFIBRIIESH
%,

BHIAZREE 10 67 A/D ¥9h8%, 2 MERILESE. AIERMANSBERE. 2416
17 5E W /it 8L A% (B —AN 58 T 8538 BT 1% B A 38 HY I Al % AR R 3 D 360 HE BRAE 2 PWM #3)
H) . 3 MW REER 8o st (RTC) &

a8 UART. ABEEFERLE. BIFBRA. WR0 R 85k R )
BE. 400kHz FHA R 12C E{58 0N SPLESH D,

MRS IT (CCU) R4 PWM, SAMTEIH M ELE LA .

BEEANGREE RC G/ AT E/IERG 4. WiEE RC R HZETH
HEME A FHTRFHRYY.

VDD #BERILHE K 2.4~3.6V. VO Oa[&S 5V (Ff_ LR aikzshE 5.5V)
28 4 TSSOP. PLCC M1 HVQFN #%. B 23 M 10 0O, BRAEZHEAE
fir 15 B £ 3% 26 4 VO 0.

2) Huerr:

LEREMEN 18SMHz B, BRIEMBRERE 4SS, &E 80CS1CPU HITE4 44T
Bf (6] 111~222ns. [F]—WTEPEET, HEE HisH 80C51 B 6 ff. RFEER
RIS PR R BN A B R RO B8, XA ELEREK T SHEEF EMIL
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#1T Flash ZE A HRIZ(ICP) Al E L #FH EPROM IR LI M 14372 . Flash
REM TR FHEIEE.

B81T Flash TE RS R (ISP) W< H OB EAREANA LB FHmE.

Flash FEFE77 65 83 1 L L2 I P 4R 82 (IAP) . X A EEIR IS 1T BB RS,
FEIMENBAETRABRNIES R, ERNELH. BIIfEr B HERE
8 Fhiki%. :

KALEM (ERRR) AfEBRERENERAT SR, SR TRE S
— A~ ‘ ]

TRABHAFAMEAT R, REABBEAPHREHEE (REEPEHS
AR , MAAEAEAA 1uA (HBREXANMR SRR .

KAEFEM. ERARLBEANATFESNNE M. O BN AT
TS TR LR IR A T2 M E M. BAMLRIEKMS R EE.

EEN A A%, HAETES AP AT Flash LB L1738 . RC &
% 2SETH X AR R 20kHz~ 18MHz.
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B 5 A5 kS W

AT V0 DA M E N, THESH, BRI RADEE.

WO HAERILE” . % Po OEMKNES — MRS VTS E
AICECR, ATFE4—A i,

B O53% 20mA B LED Bahfeh. BEMSHE - PMRXEHR. T
IS A LRI EMIL dr B /D BE AR B (8] 272 10ms.

MR NELR, PSOLPCI38 R FEEERIEW.

4 MR,

8 MEEDEHA, Fi02 BIEBPEEA

HFE R AL OB A .

NEAIRE (DPTR) .

HEXHE.

HUgkaT R 5.1.1 ®7R:
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, Joini 1Y
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]
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P.OICBDACHADI3 [1] 28] P2.7ACA
P2 1/0CD/ADO2 [Z | O [27] P26XOCA
PO.OCMP2KBICADOT [T [2€) P91/ CINZRIKBH /ADHO
P1.TIOCCAD0S [ 58] PO 20CIN2AKBI2IAD 1
P1640CE [5] [24] PU.3CINIB/KBII/ANZ
P1RET [ 58] PO 4TINTAKBIADACT/AD13

Vss [T 55) P s CHPREFKBE
s (11 ogotpcessron |2

PIIXIALT (B] ooy pepssrom |25 VOO
P3 XTALZICLKOUT [¥ ] [26] PO 6CHP1KBIG
P1.4/MTT [10] 18] PO 7/T1KBI7
P1 3ARTOISDA [F1] 18] P1.0/TXD
P1.2710:8CL [iZ] 17] P1 1R
P2 27408 [74] 18] P2.5/SPICLK
P2.3MISO {34 [15] P2455

Ve 5.1.2 LPCO3X 5y HLAYE IR % b
AR T HEZENTS k&R, HEBASWHE 5.1.3 Bix.

Yoo Vss
ADD| == KBID —» CAP? 4— -t TXD
AN == KB = CIHIR = =) - XD
A1~ KBI? —»  Cil24 —» s jos "’% =+ 5CL
AM) == KBr, = CINIB =+ P fe—s = T, &% SOA
DACT +— D1} s KB = Ot — PR ¢4 ] e [PORE 1 )
KBis = CMPREF —¥ -9 e = RS
KBE =  CHP1 +— ] - —+ OCH
KBi7 =+ 11 = POGLPCO35 — —p OCC 4= ADX
CLKOUT &—  XTAL? == es] PBOLPCIIE o ICB o= AD3 v DACH
PORT 3 m —5 (0 - ADI
XJALY = - o=t =p 05
—— = [AIS0
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- +* SPCLK
4 -t OCA
o-oJ o ICA
K 5.1.3LPCOIX LA MTERTS
52 B R HLBHIRAR T
5.2.1 RERERE

BANBSHRENFREER@E 521 fin, B9 58, 208, 308, 60S 2724
Bk EIRE, WIEARNMHEBRERILZR, SHEERE PR, HENEX
ZRESRA, BT RFBIZT AT L EHERE. MRoiHa R XD 1Hig
flRng, BEUZRILTH, ANMEL-RESERT. SR EET, PAEEKRT
feanieg, B, FibRS. REICREHERANEY, KTH, HNHEXEZIR
Eoeak, MERHNARY, BRARTAFER, BITLH.
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12 3.03 +15.3
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