20004 chetxIo|es| RAIFZE20is =28 (2000.11.25)

INTERNET AI2S 98t SMART POWER DEVELOPEMENT SYSTEM

201
STMicroelectronics, Schaumburg, U.S.A.

SMART POWER DEVELOPEMEN SYSTEM FOR USE IN INTERNET

kiBong Kim, Ph.D.
STMicroselectronics, Schaumburg, U.S.A.

Abstract - E =EJ A= stepper motor '} BLDC
motor & %317 ¥38lo, HA microcontroller, PC,
control IC board G 2% FAE A2 A28 Mg
el E3e] glch, o] AlA”dME QIEYeR Hg
5= microcontroller program & o]&3}a SPDS(smart
power development system) & TEA|7|Z, o]2Rlsly
dedicated drive IC & #o]3}s] stepper ¥ BLDC
motor & TEAIIA HH, 9FAd dE ALY
motor & Ao #§& FHZ 1 Yk, B =84 4}
4@ drive IC ¥ SGS-Thomson A|EFEOSZHX  stepper
motor £9©2 16205/6/7/8, ~Lelx BLDC motor £ 0%

L6235 o|t}. SPDS = STI2F120 16-bit microcontroller
g AMgEtn gtk o] =EAAE HY Protocol

Converter o &3+ 2% A4, Operating System
Program % Driver Software Program ¢ A 2 A,
Drive IC 9 FA 9 E7#A SPDS ¢ hardware =
software 2] FA S st Ads},

1. 2dgulg &% =2 ad/Hojg S

< A%t AHEAE 9FA(remote)o] X3
oA, microcontroller & FHAYF ¢ TE a9y
AY AR/ FAs7d 7R olf 2 oHE 3
gl A E A7 A, #ARY seAs 944
Aol Ax& b9l motor & FEANIEE stofof &
%7 A E T8 A, AdAAdA o7 s}
A ddg T3 HF Yo& AAsn 4AE et

ded, oHFd EHL FF A7 9T wyem
smart power developement system & T 3tA Hr},
Hole HEE oFA =HE fAAGAN  sezst

microcontrller o] T2 AL Y A A7)|A Lo
T ZAEE R4 ¥ microcontroller & TE A7) A
g5 dg3oln, olEgd HAL o7 A LA o F
oo Zieavt AFE A #EEA RolE HE A
Z olel& olFA Hrt. FHIol LI ol&Hm Q)
Al 71&e 7% Z27WL down load 3l &9
ojlvt G4, &#, 7IE ZF AYRE 2ulo] ARIE)
HES JEY AR HaEA 8471718 A8stAl
T A7 ZIgo]l AMEEa gl ol whEe g3l
o, AEHAXE F3 microcontroller o] TP
2 4H A A =8 microcontroller & AE3A & A
ot} a8 12 AAHA Mdg A9slE= BLOK
DIAGRAM o]t} LocalollA] web browser & E3] R uUl:=
golEvt HEL remote 2] web server o] XA F (RL
o] HITP & A4S Ed, HITP client,

I

o
=

browser user

interface, JAVA runtime interface & FA=ojzit},
Remote o] =E3 ATt gateway & F3A device =
Agdg, Afdols HIM £ A2 929 remote
o] gateway ol}A]= HTTP server, device access service
mode, device link module, net modele & AXWA A
F=HoA EzE AsiA @t HE Ao
device = net module 3} target application device &
o] 2o]X =4, net module & E3| server HITP B41&
3t 2 Aelx WA micro-controller oA X&) = o}z
o}, 5 709 net module & RS232 & dZ4dFe] glon
2 ARl e, olAE AR Ize HAFHe
Z target ¢l application device o] Z=&3t},

Existing network

Existing Dsvice{s}

ad 1. A%

2

e A=

19 19]A9} o] TCP/IP protocol & AFE3td QAU
S % dolg do] stEEZ UA A TCP/IP
Converter & A}&3ted HEX file 9 dio]lg]& WEEHA
g, =Y A& B EF] shedthd WEB
SITE o HEX FILE € &% ©|E down load 3}o] A}
&3tA "k AddiA FHFEHY =FF HelHu
FILE & serial port & %3] SPDS 2 43y, dA4d
dolEju} file & SPDS 2] 7)Ao AR T2
#8 wel @ RFL AN
microcontroller 2] bit per second &} Z& &% 8 ¥
71N Aot d=d A AE 57,600 baud rate & FE
ALgstdh. A4 & 98t prompt command A} config
file & WHE9]

mode coml:57600,e,8,1

copy filename, hex coml
o] HEg AEEth  o]RAL data bit ¥ 8, parityE
even, stop bit & 1, none flow control & XA FS

o m) g

L

Baud rate +
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2. SPDS

Smart power development system (SPDS): 16 bit
ST92F120 micro-controller & FAo 2% ool
FRAAZ o] FojAY I J#FL& 1§ 29 Y, SPIS

oA g FL% H¥ol Hi micro-controller ¥

ST92F120 o)vf, 2 8 dlo]H & o} 2ot

ST92F120
8/16-BIT FLASH MCU FAMILY WITH RAM, EEPROM AND J1850
BLPD

PRELIMINARY DATA
& 0 - 24 MHz Operation {internal Clock), 4.5 - 6,5
Volt voltage range

& Minimum instruction time: 83 ns (24 MHz internal
clock) .

& Internal Memory: Single Voltage FLASH up to 128
Kbytes, RAM 1.5 to 4 Kbytes, EEPROM 512 to 1K
bytes

<> DMA controller for reduced processor overhead

> 48 (77 on PQFP100 version) 1/0 pins

< 16-bit Standard Timer, two 16-bit independent
Extended Function Timers (EFTs), two 16-bit
Multifunction Timers

<& 8-bit Analog to Digital Converter

o] micro- controller o} & flash memoryoll = SPDS
£ 9] Operating System o} A& Ho}z9, serial portE&
58 d4Ee Z2ay delev A4 HuEY Yy
o] Operating System o] 98] o}FolxXAHEd, bit
wise 2 1ol M ranF ol AP A At

1% 2. SPDS

SPDS process oA 7} WA A solol & UL AF
#*3& AFsE Aok, AP 4=€ protocol ol
o3 dAAZEE ¢gHE doje: o8 ¥& computer
ol 7 A4 oAl SPDS 2 micro-controller & 719 %
22 FAoF st o]d ol Afurde M 4A
hyper text transfer protocol € o] &3}= WL 4

itk 2¥W 38 local dAe] X/14F R=E A
o, 2949} o] baud rate 9} port B XA &AW
t}. ST92F120 & PC o}e} F4lo] ¥R $ asynchronous
mode ¢} device ¢+2] %o BQFE synchronous mode
£ FAd 7z o] wi$ Hedok,  Asynchronous
mode 2] A%, data sampling clock rate 7} 16x QU
29 4o d9guel e protocol & AMEIAETH
Z, data 9 clock® H]Frlo]®, transmitter $}
receiver ¥+ Ztzte] clockS +41€ dlo]El9 sampling
of Abg-8tA Hlu Zdzte 4 delEE 3t clock
F7o thte 16 ¥i2 sampling T},

2¥ 3 &V4AY 2= gy
I
;fo.l START BIT DATA il
X —H :
Fotn]§ Aot 15 rtnd t—16 el
] M H H
VADO271

1¥ 4. Asynchronous mode protocall
Micro-controller ¢} device board ¢ %412 data bit
of A5 Pold wt o]FojAA Hew, display
o} Uel}¥ speed profile & PC interface ¢} U+
timer o ¢j8] sampling € F7l¢) wet B¥e] A H
t}. Lookup table ©ll program ¥ run profile o} wg}
FEHE Aol 7] pattern o], we] wd £%&
AAY dart Ad4 Jen olg ko speed
up/down & AREEHA Brh. ©)JR2 multi functional
timer ¢] event control register & & WAHAANIE
By oz 7pxs|zrt  Dispaly & 93td A$HHARA
register %+ PC interface program dA £L2 W
Aegch, g 58 o#HE AE U9 dHd
panel & Yeljaglew], suHpde Bod wet 2
W8g 93E 7 Ak
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16205/6/7 ¢ ALy &8 Z2aYL AMgsiA HW
micro stepping T%°] HB, o] ZAL¢E device &
system logic T+ ZHHo=Z 4709 input &
reference voltage £ A|oJdtq mode & PS4 P},
o] =R E o ¥ Ame TIANA &Rt
Half wave mode & 1% 7914 Jelfo]z upe} o] 4
e o] HiyAH oz BASY, ojx 479 &0
244 gqAFoz WA, 29 8 JehfelR,
normal mode ¢} ¥ T}  Normal mode¥: full wave
mode 23 37)1E 3luj, 2¥ 8 A& signal output
9 1A, 24 & YE ZAo2H 1B, 2B & HFPL 2L
F710) 9ol wkA g Aol

Z1¥ 5. Run Mode Display

3. L62xx Drive IC

Tl F2 F8350] A}8F stepper drive IC
I’L structure o 2]§ Z<7} @y, o] 71&&
A B34 2 dal4d, mohs 4u)d3, lithography
A4 &9 A B9 FAV WEIL, ¢4 AAN
ANAA 228 FAA Hed, ou) FL dute rate
2 IFI AZME st wAsE Aes g
23t AZE BCD 7)% o] FRsA Hg=dH, o
BCD 71&€& 43 ICE smart power IC 21 3t} [1)
o 71ell A7l E device B o]AL AL Ao},

e

[U[I‘d JE

% 7. Triggering sequence in 4 inputs (L6205-Half
Wave Mode) )

1% 8. Terminal voltage at 14,2A, and pahse current
in full wave mode (L6206)

2% 6. oIt YT 1L structure o ZF T 999l A $E half vave mode oA e] R AR

signal output & EA| A o]A-& 1§ 83 wlws}
L620x series driver o ¢&le] TEHE logice =7 W normal (full wave) mode ¢} half wave mode of 4] 2}
U0 normal mode, half wave mode, wave mode, HaRFY ole @A &5 94& ZAoltd.  Full wave

custom mode 2 FEET} L6208 & A9jstn mode 9} 7%, 17 8elA ytEhfoid uwhel o], B3l
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AFe 4L FEuel 7HgAl =0, half wave mode
A M E dead time ©] Fo}x Qivt. Half wave mode 9
A%, & F7199 step 7} normal mode ¢ Fujo|ni
oy FEo) 2=l 19 102 wave mode & £
= Aoz H, sequence & 1Y 109] EAIE npgp o)
normal mode & half wave mode oA 3% step shift
A7l Aot}

2% 9. Terminal voltage at 1A,1B,2A, and phase
current in half wave mode (L6207)

PO 2 ¥ s LI Y )

'S

29 10. .Vave Mode X2l F32 sequence ¥ signal
form

Brushless DC motor 2] % & $ 3 L6235 device 9 A
ol stepper 9= "l ¥E9 FE logic & TLE
8tA] ¥k, 23y current limitting 3} speed loop
E A% dx9 Aoyl FastH, oy Aol HA
SPDS & 3 PC interface o] ]3] o]Fojxt}. 13
oA Bi= vlgl o] sensor ojX FEHE FadF
= Vref o] Alojo] wla} comparatorol 4] thresh hold7}
WalsiA dd. &, Vref 9 U Fo] wat AF9
limit 7} WA33IA S22 SPIS 71 VrefE Aloldx=&
&ted “17io)l 23} PWM 2] duty rate 7} W3S EE &1
I A AF limit & ¥WIAUG, oA BA4
tacho oA EY=s £EHEFE SPIS o Y &=
& vnste Vref & AJTo2zH £ Aozt 7t
st W},

i 33
B - ]-

:
Eéi
£§
{

= :
dme SR R e |
e - .
]' ar o -
—_— g 1 -
o
!

18 11, Brushless DC motor ¢ F%& $3% L6235
device schematic

4. REVIEW

o] EZME  HAAHZFoE  Internet  protocol
converter, PC interface, 16 bit micro-controller &
Ab23 SPDS, 28] X driver board & FAE Alxdle)
AL dgdsled 2HE FAL, 2 5FL local off
A Alo)3l remote ¢ device & TEE AFIE=d A
o, ol A& AdE APoz HAEHnA Fel U]
A od g BES RAAA ddsd AAFH 7AHS A
Pated u]FE A, ARFH 7249 EAE dYde
O 2&ds el e AV it B =844 Z=
¥ AL internet & o] L3 HoEE HMEdd ol
PC ineterface Al# device & T%7 3l system
software & Azt d7UEelth. F, o =&ddA
= protocol converter 9] A} zro] EH o} olyyd M4 E
golEl& Aelsle drive Al7)E tool o] AFUEE F
Aoz A9sD ok, ¥ AAE FAwY AF
4 EAE By Adgsle A, 53 B =8 HF
EXste vt tE protocol o 2 AWH Aolr}t F4
o] gAY
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