EMF SRR R Y ANERISR G
ESRHPMNAFER SR

— ™~
First 12-Bit, ADS5400
1GSPSADC | Fastest 12-hit ADC

2x th-e Spc_aed‘ of Con-'rpe-fmon 1 GSPS
Trim adjustments simpli

interleaving and 1/Q balancing

- Defense

- Data Acquisition

- Wide-band Wirelej
A

\

Tl introduces 16-bit, dual-channnel,

1 GSPS DAC family DAC5682Z
Dual 16-bit, 1GSPS

64-pin QFN

Small
Smm x mm

+ Wireless Comms
d . Arbitrary Wavefo

rm
Generation (AWG)J

"B WE

= ~
14-bit, 250 MSPS ADC ADS4149
30% Power Savings :
Footprint compatible with TI's ADS&149 14-bit, 250MSPS

Only 260 mW
Power Consumption

« Wireless Comms
- Portable Test
« Portable SDR

N

Highest signal-to-noise ratio
enhances image quality

ADS5562
16-bit, 80MSPS ADC
84 dB SNR

+ Medical Imaging
- Data Acquisition

+ Portable Test J
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RS BE, B, BRI RF S EE R, Uil www. ti. com/meu NGRS
MSP430,M3 Fi1 C2000 (117 fh s L o

ARTEE 23 J LR JLEB A28 TU 7= SRR RS A i 1 B Se 8 vh 1) — S fit v )5 2%«

B—w A T

B A TURSEE SR AR RIS SRR, SAR I Delta-Sigma ADC &
TN EUZ S SR EL . SRAERI 4

W IR RS D R RS ) RN NN T 5

SEVUE: AT mod A SR s AR RN R KA ADC JOE AR R G A
B, SRAEFIAE s

W 4SSN ADC ) PCB Bt

WNTE AT RRIE S BRI, IRDIFER G AR N DA L %
AR AR I G L JSREA T AT JR A PCB Bt
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TN AR A F], Texas Instruments, B TH, & /e 56 4G ve 5 M 1K — K kb
A SRR E T SO P IEASRER I TSI T 7, — 7 T 25 5 BRI AT 1 A< A
CRPE TR 220 WWHE: 5—J7 i, G 2], SRR, FoRERRIZE S “1X
ALY AEIR e NSRS I J5, HSe T 80 FEIIE A 2. Fp 2 5%
[ =A< e, 1930 4E TI [HT S “Geophysical Service Inc.” ZEAEM Az F) 3=
B (I R R AR A I 3, DIk GSI £ 1950 4 1E X By i mh kb 7 4 AN 2% 5%
NG XM TI B k.
F 1958 £, TI (¥ TF2)ii Jack Kailby SeA= & BA TS F i BUERCRER T H, XK
W NSHEE R T BRI TR, Jack Kailby S/t R G 7E 2000 4E 35453 T i LR B3
A NI, AN IFUATE T R 2. (B, 60770 AEAR I SE R Al SR 11 2 K 4,
THRABISL, FATER 20T, KRS E RS 90 AEAAh 1. 713X 30 4 1H),
TU AR AT R 7 B QIR WA B S R TRAL BRgS, S s  AiE - &
e e “spell & speak” , F] 1982 AEIF S — AL B S AL EEAS (DSP) , F1] 1993
R E O CEAAHE AR (DLP) Jr, ~BSAE S IFIATE TI B Wb 4 A ok i 22
(FHAT . F 1995 4E[FIIHE, TI B BOAS] T 130 123570, Mkt HAZ3E eI & 500 5,
(AT LMY S AETT A IR R BEAR, Lo, Bl A H 2 L, 4 5 1,
FTEm s HEAA 5500, BB DM ST, ME—HER S — R & DSP k45
RIS 5 10 35 4 FTR R I (R TR £ I AR, T i 2B AR 4, 75 90 AEAR I sk AR At
WA T B “ B R4S 7 . 1996 4 Tom Engibous T TI sk, #iE T TI
(R e SR 45 1, HErp 2 FEJ2 DSP AT Analog. fE 1996 4E ] 2000 4E[a], T #4352
T 20 REAT, SRANT 20 REK, 58T NEZFA S B SR LB AL . L,
TIPS 53N T mridt R, 5 DSP Ji1l, k- Ft s bRy TMS320CC6000 R 41 ThkE
AT TMS320C55xx F 41\ 25— iz S50 i ik 1GHz (1) C64x. 55— Kt ADSL 1 Hilfigt i &5
ARM+DSP XUEZ 42 44) 1) OMAP Ab L2545 — R A5 ™ bt IO HE {43 T 7 DSP 45l 24 5¢ T 1tk
TR — I HAT
FERSRL T T, TH 7E 2000 4E LI A 2055 1) 60 42,36 TG0l T AT Rl w3 18 TR
HHe i 4 A5 E PR Burr-Brown 24w, IX IO RS AR, BRA A T AR H A7 130
{370, HIEXB 053 UL T RSHUAE TI SR P B2 . #R2k T1 OB T Unitrode.
Power Trends %520 mRH K H ST T SE ). 75 2007 4, T1 W T Chipeon, 7E
AT TC Bt A5 A S T T B — (A
RS HLITTH, THAE 90 AEARR A MSP430 Mt (L3255 /- (¥ b FH vh 4 213 e i 3%, 3L
N SR AR DAL, BRI = PERERTH IR S A 2 % ) bk C2000 £ S #s il
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Micro, DLEARI¥ X4 T Cortex M3 S LA A, T M3 PIERARII A%, T8 1 4e4)
AR REAE B R HLTT b L3l 40 T — i 2

MFHIRGHER T, AT LIS 25 T1 AR DT RGN MOV 5
FE BB AT o 1 LE DR R SR I R AR, THESE 7 4 (s ) A4 0F
N AERFI A6 [ e S i v - SR A R, VRS A A Al

The Real
World il in AID
Amplifier Converter

Temperature

Pressure

Position #1

Speed Power

Management
Flow

Humidity
Sound

Light Sin

Converter

BRSBTS B RN SE B AR R (K — T 258, SRS, o007, BEDE AR
T HEG ME BRI, XSRS A RS T KL AR EIRIE B E AR X
Bep it O IR AR, IRABASKIENINE? T1 S0 TMS32010 il tHFF4f st — 3L
F1F A TR S5 5 A BRI ME S . 1996 4F TI HEN R E B dpdisk, i
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I RO B ) L, I AR P Sk th T RE T DSP oK vk-dil,  Ff/E 1998 4F
FNBE AT WA ARk, ARHE T [ i T B9 57 100 AN DSP st s, b [l ke
BRI N T SR 0 DSP BoR . 10 RAEJG, % 2009 4F, TI CAETE ) 180 RPT K
HLAENL T 200 43~ DSP B AR SLH =, AFAEIX L DSP sS40 50 15 7% 24000 42 44 ARE KA+
WFFLAE; 67 200 XA L1120 TI TMS 51 DSP 85 (K10 ;2000 4% fi 16 SCAT 500 43
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JEE (1) DSP K22 464b fi g DSP AT 44 e 98, I I SEARARFE T Il i A% DSP (¥ 85 s AR 7K
S, BRI TR SR SZ B0 b S 78 43 1 58 R
2007410 H, T CEOPE A {8 1RG5 A Sk i |, A i O K 20 RIE o B E S F 3,
BRR BTSSR S I v [ 208 FL RN, BT 0 2 R 1E 2 i B4 A A
B PSR, 5 AT A A, T AR AR AR SR 5 L AT A AR
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¥ EER AR BAURL RS MBS SCsI Rizg=s
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FoE RERS

PLC (Rrgmfi@asiilat) |z N HAE Tk Bt R g, BARBUUK PLC R4E

h 75%LA BB L, ARG S A R RbR A 2 L R EER, PLC &
U] S HER T B s, Ll S T AU 23«

aer
Sensor \
Inputs H
Input | output
H
RTD H
i lays, Motor, etc.
O E er eral ver
H
v l i
T i
ot} H
Buff H
I - | | ! '
[ ' ! ! '
1 1 1
L] 1

" IDelta/Sigma ADCr -~ --mmcmmmeemeq L
\

Level translation {and
deserialization) today: discrete | Oiotel

Digital Isalators

24V Power Bus

P A B A BT UG BRSSO . RS S Ry K. R
T BT AN NSRRI LA 5y o TMAR I B 5 4T3 — e kHz UL R
B2, HERAE Hz BNERZGES, KU TS S AT E =S S
TUREPE, TR AT R LR S LR PRI SE S S BRAT T e T O RE

FEN AR I, FRATRHNT T BRI A e P R o AR S 4
NFBGY s FRATTRE A 2H 5 i R0 v Rk L (RDRS B8 SOR RS, ZElIGRTBORAS , Bt as
JHOK#E, SAR 4 ADC 1 Delta-Sigma 4 ADC;  fERUE S ARy, BATEA- )R UK
SRS, 4—20mA Ki%%E, HFHHR DAC MIfiLEs il DAC; fERIE Y, TATKEA4
PFC Hi#%, AC-DC 4%, DC-DC #43s, LDO AL JERibEE,



2.1 PLC R pyRImAZEO

Sensor
L Inputs
+
RTD
YREF
At Buffer  |nelta/Sigma ADC; -~ .
Pressure el ' [ !
-7 —L R
Lor : E :j | > iH >
|
|
|
|

| |
|
|
» |
ADC —-[>—| I-D—L-
4...20mA, 0..20mA in |/

—

-

J\ j ADC
-1w...+1nv,n..mv,l/ -_D
| PGA

Low ¥oltage Input | PGA_; L g

Optional Isolation

W R, BN Sy, AN RS R i AR PR ) TR BN 4, 0 O-5V,
10V, 0-20mA 45 b — N E TR RARIKAE 5 10 TR BRI e, d5% H I ik, RTD,
LR T IDRAS N 45, X PR % BIHLRS S IR A ZE 105 5 3R . A SRR AR R, 3R
ATI5EA 2438 FH o R R 4 RS SRR AR5 5 | AL I8 5 TN 22 B R TBOR A
211 BinBEMASEER AR

1 53 L A AT AT | 75 B R B e P R i R, — 2R A TE AL £ 10V XY
WPEH R, —282 0—5V MR IE R . kX EfE 5N ADC #EATH4 2 i, A1
LR /DIEAF SHAN ADC N A HCE — AN FIROSS MO G2 b 2% o 32 R FRAT A 51
EAF SRR, b T B ka5 e ADC R #e4s I CBORI R AfFRK
(1) RC I )W 4, 330 ADC Joyk A SR i i 1) py A BIPT 75 IORSFE D, BRANTFZE—A > mri
N BHAU Sy BHAT I 88 Aok SE R BR BT 16 TAE, i8S BOR A it XA IR . Bt
Gh, G SR P B EBOERE v ASERUE 580K, B, HimE, HAREHE RS
ifig.

NG 5 RS A e T s BOE R RS0y W, BSE A e i A I
Bribz Ab, ks E S, AT WA B AR REOCR R, IX I mV R R S
AR R A R 22, LA S RO A DR RAT TR S DG IS U B S 4
YOE IS E RS S R 2
1B TIAEAE TAESR A AR PR 6 3 75
N R R R L
N B R S LR
T A I8 BB A g P

=

Eal N
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RARFR I E ST ATEIRA T A B, X U TR o I N B LR N S T
X IZ TECELIORS BE (R 52 g5 A EDW, AT S T AR L2 e . [, s L2
Yo T A — eS8, TR T 2T
1. Bipolar COARMED: 43k i FURS S P ol
PR LB A5 —— 4 75 SRAE S AR D AE T Se Bl s s B I, XU B R e B ki
PRITERE . BESTEORARA S (¥ T 2 14 25 LA AIG (RIS D RE S B 17 0 v 1) i s T e S 4 Ty

e
05l

fEay

=

i B U B JROR A —— e A R R 38 R T 7= AR SR 22 I O T RE I N o U TBOR A L
R AR EERS . S PR i A SR L o R 2 WU A8 SR A8 2 1K
T & A R B BT, HEESRIBOC BN N GE Ry, iR,

2. JFET (ZBGHMNE): 45 S UEFHGAER S, FET S AR T HAA IR S
(R N LI, DRI XU R i N PR TR 28 i AT T L R AR B o e v 5 U8
BELC IR B2 FH o SR T U B FBOR B8 (45ilTn, BOOM WA AT ), L4 BT ) fh B i B 7™ A
(SRR IR RS R, T B ml B S TV R SR A T4 R IG HL R 2 A SR

BN TR Be B A R P O B PRLIAL A U P A B N BT (RN FET
TR T T ) i P e BT R T e v B B AR A, R PERE TR 10 B, D R IORN R A
N FH PR P PR B I, BN PRI AN B 3R

3. CMOS (EAMERBEAM): MBeih i) 32225 R 32 MK i R S/ AR HE . LRI T
JESDIFELL PR IPERE AR LLE NN TE S e, AT IR BN 4 1) CMOS T8OR35
LIS B g i R 2 o Rl AT A (b S T, CMOS TBCR 2RI FAIE 3 B 4

Ji4k, CMOS AR a8 T L AWM RIETE, el AN —Se RUF ke, todn:

BB B, BEAATE: CMOS JBUKZREE TR S da I H R (KA BT
AT ity L R S AS VG R ER (i ADC IRl EERESIN ), FRAT 108 R A BEIS ) i
IS B s A R T LU R S TBOR R TIR IS . TI 1T CMOS 18 J80R!
/DX Bipolar 3278 (41 OPA21L) #EATHLE a0y i, HerhVF 2 CMOS iz T8 s A
B 28 AT SEEL B

HIHE (Auto-Zero) FIBEE (Zero-Drift) FiR: M7ERBOHN LRSS 5 %,
HONRI R —MREEEMSEL T A AEMRRGE AR L CMOS 124
NSRS B — AN e, W] DURR G (R U P18 T 56 o el s T30 FR I )
PN 22 TEOR A R SIS MU A0 9 O R RN R L s, AT SRAS T AR (R N 2K
VAR FEAR. Tl OPA335, Vo ds KA BuV, HIEH LS 0.02uV/°C. Wit 2211
BB B EAGE PTG, FAREAEIATH, B T B AR BRI 25 11 2278
KESHILL, 14 KM SE (OPA335 ) GBW & 2MHz). [ I 38 s 7328 i P 8 (A 5
e ERCETTOC A PR, ABOhAME T O GUIRAIE AT U (FEi s, iR

11



B UF Bt A AR K. 1 OPA333 7 0.1Hz #] 10Hz [A) 1) H 5 e A5 Ak 1.1uV pp.
FRMRE (Zero-Crossover) HAR: GBI CMOS 184 AN gR
PMOS H1 NMOS &% A Re4B 2 B 1E G AL . (5 K 1k At 2 PMOS il NMOS
ANEETERICHL, FEAEWH ML AL, SR INILEHNH LN 22800 R R BAE . T
(0 AR R LR AR ] P B R B AR P A e e i, A AR —Fh MOS &l fie 52 i 2141
BN o IXKE, AR SR G Y A ORFROU R A LM b, AT R RR AR v (R kG
. 4 OPA365, HEwid & HTE 16 A AS LIS Rk .
4. Difet (ZE&FEE FET): TIAUA 1) Difet AR GubR T 45 5SBm 20T (10 F gedh s — e,
M TR A AR B SS, el OPAL29 e KA A\ i B FEL A R 100fA. 1%
Y 2R I8 25 H AR REAE I RG 32 I i (KR 708 SBOR A% « Difet T 200 A 25 A LA R HY oy
MR BN At T S0t iy i M T A5 7 B 5 i R . (R T2 2 3
kg o, — MO HIAE i (R B g7 AR Be & b e SRHIAS [A) L 2038 T S s mi fa 2 1)
E

T (+/-:§2§§) Vie e N i Tl g
o) (max) (max) IR0
Bipolar o /I uV) K (nA) At R-R OPA2xx
JFET i i K (uV tomv) /NMpA) =) OPAIxx
CMOS %% (<12V) /Muv) /NMpA) [ R-R, A% OPA3xx, OPA7XX
Difet 5 O] I/ EA, pA) = OPA637/627,0PA12x

MR BAT 0T UR B — 28 TI Iz dr A0, SEEgR L, TI R R ALE i
L ARy AR EE SR AW DS 15):
OPAy2xx, TLExxxy: Bipolar, ¥§%, TN KRHE, GBW<=80MHz;

OPAylxx: FET, Difet, ¥i%, APl B IR, GBW<=10MHz;

OPA637,0PAG27: Difet, Fi#i, 75N ERA R, GBW<=80MHz;
OPAy3xx: CMOS, <=55V }j# it HiA, KERIIHFE, GBW<=200MHz;
OPAy7xx: CMOS, <12V; GBW<=20MHz
TLV/TLCxxxy: CMOS, <=16V; GBW<=10MHz; £ HHEmiA, (AR
FIXH, AT TI IR BB EBOREA T W IR, I8 A Qi 5 TE A 1) ikl BE ds
SRR ? Bk N DV IR & S AT L oF JE R R A, PSR fRbr Rl 2. R 2250
F= & I LRI AT B2 A Btk e AR ER, 2 R S0 B AR PR 4
NERTEE R D ELA .
1 (LY s W IR R 77 S s s v
2. S AMETIEEE N RS U A e A, IR AT R I A A
3. Ml (4BF). KRR 5 MBI 278707 RIS I I F2%
4. RGRL: HARRIH RS ZE ] LA E, BRIt FH R 0 v /N IR T8 s B IR 1
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(RITBOR % T LE 20 B IR 5 25 12 P 90 L 1 AR e T 2 R o
TETC )75 LIS TR UF i s e

Fo, DT

TEAERE o Y5 BHHT AN S i BEL I 2 BEE ORI, S22 F i A\ (i B HL U520 s RIS, i

5. MR KRR AR AL, TRAESE S A R A AR MRS IE . 45 SRR N,

A IR 5 R VN, T o R EE BEL ) AU 7
6. HAth: PLBIEAN, THEE, FRAHRAUE A RMIhRE S W WA % R R,
NS AR N B TR BRI R U vk LR R
A E L PR BIHER AR WFEH TSR T FFRRR
OPA3XxX,
Vs<=5V R-R, {CIhKE, K, /B fE4E, At CMOS
TLVXXXX
OPA3XxX,
Vs<=16V R-R, M, & s, Tk CMOS OPAT7xX,
TLCxXxX
o OPA1XX,
Vs<=36V TRA AR E R, =i BLBT Tk, R4, = FET, Difet
OPA627
- . OPA2xX,
Vs<=44V AN R, R Tk, R4, =uhis  Bipolar
TLEXXXX
M T AT, FATATCUE 2, XA 10V /55 HEE, ATTAT LUE S OPA2xx
1 OPALXX. X[F 0-5V Hifi's, AT LAEH A LB Ehim N REPER CMOS 24[1) OPA3XX 1Z i
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FRATTHER LT 0 TU RS 25 18 BN -

w | Ve | J° | e | ma | over z;f - i
(typ) nV/« Hz

OPA134PA 5-36 2000 2 100 8 85 8 20 DIPJFET 1
OPA2134PA KU G A () OPA134, SoundPlus(TM) itk i &5 4iia S 5K 2% 115
OPA4134UA JIA AR ASH) OPAL34, SoundPlus(TM) =itk BE &5 Hilia 57 MUK B 1.85
OPA827AID 8-36 150 15 50 22 114 4 28 JFET 575
OPA228PA 5-36 75 01 10000 33 120 3 10 DIP 11
OPA2228PA XL OPA228,, v kh AT e P I SRIBOR s, 3 46 K T 5 g 1.85
OPA4228PA VY OPA228, ey i FE AR P iz B, 9 28 KT 5 B 4,05
OPA227PA 5-36 75 01 10000 8 120 3 23 DIP 11
OPA2227PA BUEIE OPA227 , ekl ARG 7 128 SRR 25 , BT A 2 Feoe 1.85
OPA4227PA VUIIE OPA227 , e ks FEE Ik 75 1 S BOK i , A 38 2 A 8 4,05
OPA211AID 45-36 125 035 | 175000 45 114 11 27 R-RI/O 3.45
OPA340PA 2.7-55 500 25 10 55 80 25 6 | R-RI/O,DIP | 085
OPA2340PA XM IE OPA227, MicroAmplifier Z 415 Hi il EHE HBOK 135
OPA333AID | 1855 10 0.02 200 0.35 106 55 016 | RRUOHH%E | 095
OPA2333AID KU IE OPA333, i Kk FE RS CMOS iz B A% 15

OPA335AID | 2755 5 0.05 200 2 110 50 1.6 | RROUt {II% 1
OPA2335AID XUNIE OPA335, # KiEFs 0.05uv/°C [ HHLIE H JH 2 CMOS J8 HHOK 2% 16
OPA365AID | 2255 500 1 10 50 100 5 25 R-R1/O 0.95
OPA2365AID B 1E OPA365, 5O0MHZ &Mk 75 2R A8 2 20 1 Y R BIS SBOR A% 17
OPA727AIDGKT 4-12 250 0.3 100 20 86 23 30 R-ROUT 1.05
OPA2727AID BUBIE OPA727, 12V, 20MHz miR§fE CMOS ISR, SOIC Ji%e 155
OPA734AID 2.7-12 5 0.01 100 16 115 135 15 | RRXIAAZ 16
TLV2460IP 4-6 2000 2 14000 6.4 66 11 16 R-R, DIP 0.65
TLV2462IP B AR THFEEN R B NS i B SRR 9% TR 0.85
TLV2463IN BUBIE TLV2460, 7 G IR T ARSI R B N /i H I8 S JBOR 3% R-R, DIP 09
TLV2465IN VUIAE TLV2460, 7 IR Th#EEL 22 S N/ i s SR # R-R, DIPZ:1 115
TLCO80IP 4516 | 2000 1.2 50 10 80 85 16 DIPK 0.65
TLCO82IP U T B Y e K ) e S SO DIP < 071

TLCO83IN B IE TLCOBO, iy KT 1) 5 i vt i H R 30y 2 L Y5LIS S JBOK 4% DIR XM 1
TLCO85CN PUIMAE TLCOBO, Ay T I B iy v iy i SR 5 B v SIS S TBOR 4% DIRX MW 13
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B T S HBORES, BATE AT LAE ] — SR i 25 OR 28 SRAL JRAT 1 e v 5k R
W FE I RO (PGA) A& AR i F R Bt RSN JBOR s, S0 T Bl s il 1 2 LA kst
FEIE, ¥ IOt PGA203 (RIS ECH 1, 2, 4, 8) AILM{EMAME S
BN SRAF T RMBNASVEE , IR AN AR 5 I AR /NN TG 75 28 J5 o) ADC HLEERT -
TEFR T BT o — 18 L A LD PGA T4 N SRR WO G A A S IRAER R T PR AR R (%
WD, JERAEE A N R R

THFIPGA2XX A XU PE I FE B 2 BOR S, T RABNZ AR A NG, T ARE A
OPA2XXFIOPA L, LL UTPGA2802: i it i i il (IR 45 1 25 R TBUR S, AT AN
BB A S AR PGA LA B F A i PR R I 25 HOR RS, TR A A, T LA
Bt A OPASXX R AL, LL IIPGAL12HIPGA1L3/E — KA R AR A U o s AL 21 Bh sy N\ o

FE 10 PR B YRR 4 10 2 TBOR A, AR 23 00 LN ] LA B 10MHz[1)-3dBiiy B, B A 3 2 3 K,
i mevad i
HYR g8
B B R I N -3dB W HE HAbss R (T) ESp
') (AL )
1/8,1/4,1/2,1,2,4, . TR, A
PGA280AIPW 36 >20kHz @ all gains 4 TSSOP
16...128 /%, RRO INA
1IMHz @ G<1000 FET i\
PGA202KP 36 1,10,100,1000 o 9 DIP
250kHz @ G=1000 | {XFEBOKA:
PGA203KP 36 1,248 1MHz @ G<1000 FET A 9 DIP
24, z ,
IR BORAS
10MHz @ G=1 TR, RUE
PGA113AIDGST 2255 1,5,10...200 N 1.1 MSOP
230kHz @ G=200 &, RRI/O
10MHz @ G=1 TR, RUE
PGA112AIDGST 2255 1,2/4...128 N 1.1 MSOP
350kHz @ G=128 &, RRI/O

212 BigHERMASEZER A

PLC RG0 5 2 1 Rt AR R BT 5 A HRAZ I AU 5 1) 0—20mA 5 4
—20mA RS PR T . BRIEZ AN, FRATTA I 7 R P SR RS S,
L AR B Y uA T A nA ZHR IS T, X AT AR AR R s gk, Bl
WO T AR G R R O R AL, AR R B O R N R, XA DLE AR AL
Pt AEASAG I S b AR AR AR R, AT T DR B R i M L s R e
DS UR/RESTAN
1. BB SRS E S HE

XS L S IR B, Wl 1.1, AT SRS 10 53, X L KTBOR AR %%
$ FET 2 JFET RUKIBORNE MM om0 i A BELTAT B AR (R0 A O B2 P UL OB/ 22
FERSBHBOR S it b, il T REARHR, DI INA & ) CF R AR5 IO A HL K A
WM DR RHE L —. Si5h, TR A RS BRI B i et — PR m

15



~1pF to prevent gain peaking

s
Al

1000

YW

Guard +15V

Pin photodlode \'/

HP 5082-4204 —

| ‘; 2
O Output
‘ 3
\
N 5 x 10%V/W

Circuit must be well shielded.

P 1.1 A% G RSO 35 S8 B 59 F s ks Ul

B TR ALK FET BY80K 3R, FFOC AR S 2RSS F A PRSI 2 Al oy i T
T, BT 1-V TP SCHL RS 3% IVC102 FT ACF2302. IE4k, TI ) DDCxxX,
U1 DDC112, 7E7F5 AR 70 2% JE SR T 20 £ Delta-Sigma B #e i, b sk LI g v
TR SR T S i A U AR R T R, A5 T X OB 45 2 TR L e A 22 N

15 oy b L F e, T ARSI () T AR AR, LR AN pA 1 E] mA g iR AR,
SRR ORI 5 9%, R pA, nA, UA, mA £k 3—4 4 10 F RN
SEERE, JRABELE mA LR 4 S B R IR, pA LIS S BRI nV 2L
F o BRAH— R JRAT ISR BB RN R 03 il A 10 F5500F%, R bR IUBOR A5 %) dB,
SLA ARSI B S5 R o X (log) 15 KA bl A& mT LA 22 AN K I sk 3k o K 1
455, WAk 1 %] 1000000, LA 10 AR E EHGEM 0 ) 6. T, FATAT AR EUS
P45 QB EE SN NI Ve 1N RS

DS N o e A5 S b YT RN = g = NS 1A SR 1 D e R ERT TR O G IS
AN N HLR AR (R0 580 0 BB R AT — MR 58 i N B 281 Bl (Rl ik 10 1R\
FEA5 22— A5 T (0 B Y R o R AR G P 1 R 28 o A P A £ 17 K N FL v B N 7R
A3 AR RSt R AME I T S S R R A DR A4 T

Lrig-8
s & (T) ESp
(BAL: F)
OPA129U ERAIGA  HLUR 1B=100FA, DIFET iZj, GBW=1MHz 4 solC
IVC102U R IF S 2R PEBHIBCK %%, GBW=2MHz, Max 1B=750FA 6.25 solC
DDC112U HLIALHI N 20 f7 Delta-Sigma ¥ e ds, XUEiE 17.55 solc
LOG114RGVT N B AT R EOBORAS , B N HATE A 100pA £ 10mA 6.2 VQFN

16



2. 4-20mA KRB

71 4-20mA FLRFR L, HUIRAE S 2 Il R AR T ) VIR J7 2, BRI
KA ) [RU AR IF e — HL 250 WRARIK HBLAS , X B 20mA Fryd K IR IE I 7 2E BV IR R
v, Il 1.2 e XL XTRL05 Mok ety , S0 % s i BT, Aok
G T AR PSR 2, RO AR T RN, AR T R AR A e

~—Ig=0.8mA

~— Iz =0.8mA

7.5V to 36V

I

I

I

I

1

1

| -

I Vo Vo
1 . .
I

I

I

1

1

XTR105

4—20mA Bl

] 1.2 4-20mA Hesi (1) HLR 21 HL e 4t
3. WL IFIE AL A%
X 5> W RAERGAE 22 B GER TRORAS T 1 /4
213 Bip{55XK&5 SARE ADC
JeFH ADC 117025, IR FHY ADC 434 SAR Y, Deta-Sigma !, Pipeline 4 F
Flash BUPUZE . AATT & B A A R 0RS BRI BEG L, WA 35 AS 7] 7 S P 4k

Topology Speed Resolution Comments Applications
. Simple operation, Industrial
SAR < 5Msps Up to 13-bit
low cost, low power Audio Freq.
< 200ksps i :
Delta-Sigma b Up to 24-bit Slow, moderate cost. |  Industrial
< 10MSPS Up to 16-18 bits Audio Freq.
Up to 10-bit Fast, expensive, Ultra High BW
Flash < 3Gsps pto ! large power. Test Equipment
Piveli } Fast, expensive, High BW_ i
ipeline < 500Msps Up to 16-bit large power. Communication
Test Equipment

TI E%/E 7 SAR, Déta-Sigma fil Pipeline #4[1) ADC, fEXHBATHEAT /02 1, Fedi]

S I R B
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Input Waveform Sampling Function Sampled Output
f(t) h{t Unit Pulses| g(t) (t2)g¢3)
X - f(t4)
- (1) |
t1 t2 t3 t4 t — T — t t1 t2 13 t4 t
\" Fourier Transform Jr Jr
Input Spectrum Sampling Spectrum Sampled Spectrum
F( H(f) N?uist region G(
i f fs=1T 26s T fs fs+H 2fsH1 f

B, CRFERG AN B U, AU A R, S PR R O I A 3T
B A . ARSI R, SRAERENE, i T Fd2 MfE 5 feaiR s
Fo/2 A, FHBEAMAHES . X T SAR Al Deta-Sigma ¢ ADC Kiit, Al 17%
SR SR S, D TRAT TSGR (1) 503 Al AU R 2 JERR & T P2 [
O, AR AN I s B AR BT 2RI e o A T A RBEUIGE g 25 1 ¥, SAR
ZUF Delta-Sigma 21! ADC 3 5 LAAS 1EPIASHE S SR IRAEFRAE, 015 5 5l Fg/2
() FRAT S S PRk Yy, SR T A PR PRI i ok e ik 201 B2 ) ey i, D1 SAR
H Delta-Sigma 1! ADC B4 Fx by i RAF a7 28 ik ADC. Pipeline 2i4ff) ADC % I %
PR I AREIE, BRI RAE ZRAE T IAL (5 5 R B Ay b AT AL BT, X
FER] DLBRARN =ik ADC I FEFT K, I I FRATTAERAT 17 75 ZERHSHUAE 5 2477 I8
TRUEHRAS 2131 J5 ANl Fg2 WINME 5 T-40, K, Pipdine B ADC 3 # ik o SR
FEADC, AR A W 5 AR RAE N ]

7E Tk PLC R&EHL, FAI4e K250 & 485 SAR ZUHI Delta-Sigma 22 ADC 4T4C1E,
ABATTFR B v ) B P« A IR R A e L AR DG AT S JAT T K . 7Epkit ADC (1
fi, FATTAT LI R T ) check list S -

1) SPEED (Sample Rate) and RESOLUTION____ bits
Which one is more important? S or R

Is there a preferred Architecture? D-S, S, P
Analog Supply Voltage AvDD

Reference Voltage VRef

|

Digital Supply Voltage DvDD

111
2) Analog Input An 1;‘1’ 3) Digital Output Dour
=
» S 100 -

é_ 011 F Interface:
Number of Qhannels S 10 - Serial/SPI
Muxed or Simultaneous a1l I2c
Single Ended or Differential gy T T T T Parallel
Unipolar or Bipolar 0123 45 67 LVDS: serialized or Parallel
Input Voltage Range

Input Voltage

Fhtm, RBEIRAIM PLC R4:(E— 10V F|+10V Hi N\ JEIE 115 5 5% 45 10kHz LU, &

18



TG F) 2000 MisAl; 0—5V lIE A 5 1AE 10kHZz LUK, F5 243 3] 1000 MEE. ik
PTG eI 2 [ 15T ¢

1. HERER

WIS BIRE R E B, REERNIZE /D KT 20ksps, FATTAT DLl L $i vy — SR AR
KA JE D B VeV MESE,  FE AT AE A PSR A S U IRORE S, (HEE 700 % e R AL B 3%
MFAES . bednix L gAT AT BAIE +£¢ 100ksps.

2. HiEBEIA

£ ADC (Bl A, FRATTH5 2875 A5 5 IR PR AN ADC S AR s {5 5 (KRN
ADC iR A VEE ;. ADC IR A S it S A, D822 M N IS 2 2 N T 2
7 7 L I ) R, R R A ?
a RS R

200 —

| Unipolar % |

1.00 —

Axis label

0.00 —

0.00 25.00u 50.00u 75.00u

i e, SRS S AR OV DU E B, AR PR ADC R BERR OV DA EIIfE S
fiN; KZH ADC BRI, T HEH 1D B ST DU 5 30T B
KM ADC, it ADSB50x 51, (HAZ L. IAE R 27 &, AT 20T RIS
B IR S IO PR 5 54T L PR TR AL BEA REg A M A A 1) ADC T2

b. fF5 KK

B TAE 5 IR, FRATTER N ORI NG ADC [R5 5 TR A8 ADC 13 FE
[, W, W@ RS AR B I8, BORIXFE SRR — e, (R xR
IS R AT 2R FURT ADC 4 NSRRI R FCHATAR G (3 B o Bt BTl i) b, i
A THZAL I 4.096V i FEFAH A K] ADC RREE—10V 2+10V AN S, FATAT AT
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I T (0 P A T U B

10.00— @

.

R4 100k ] =t
iE ; M
=V415 :

#Axis label

Vin ~ R2 100k 1 Vin
R1 800k N YWY Vout
AT, U20PA134 . 7
=V115 * U1 OPA335
—_— I I 10.00

WRAL T INAL28 O AN, WU AT ATRIAL, S5 R —FF, TGO AT 1

— 1000— @

Vout

500—]

U1 INA128E }(M ‘

VF1

#is label

Vin

500 —|

V3 2.048

R1 200k

i
[T

000 100m 2.00m

c. i, thESMESMA

S AR 5 AT AN A 1, ARG B IS Aft AR DhZE 00 R ZE 0 Hn A\ We ?

+5V

Common
Mode

Voltage T
(CMV) l

VREF

Common VIN-
Mode
Voltage

cmv)

N\NUVWVWVUWNMJ =
|VREF|
(VINH-(VIN-)=-VREF
N AING)

+/-200mV Maximum

(VIN#)-(VIN)=+VREF

Ve, =

thZEmamAN () MZESRMAN ChD

20



w EEAE R ZE o N SR RIE R S BN, A VIN- B IAE 5 AR
FE, DRFPRIEEAS, T2 A SERET 3 A B VIN+AI P[0 bR, BRI VIN-
I H AT R AE— 0.2V #4022V (RIER 22 M SR s A B i —0.2v 3]+
0.2V). EEE A VIN+ FRES T T 55 A5 54 D 22 - B NI 1481 7o 1 P&l s
(192253 B N2 AT 52 10 SRR RE 3, VIN-RT VIN+IAT RS 5 I . 2y
B ADC s R (VIN+—VIN-) — o +VREF 2| —VREF, Kt VIN-F1 VIN+
(R4 N B R  VREF M H R E, LA VREF 0 B F#8) (8 VIN-E2 D o
I ZE M NI S - A ADC W] DA LR ittt 1948 DCRIBORES, IR i i
W LR MZEFNMERSE (16 f7) SAR ADC AT B Ul 85 E, Ay
FE AR RAAAT SR P AR, AT I, AR R R 1 25 A
ZEo 0 B SRR, AR R B

16 AZLAURH) SAR 4 ADC JEAHCKHIfh 274N, 16 A2l L) SAR &4 ADC i
Delta-Sigma ADC #H it 5o 2 (R 22 73 SN2, AT S LR i (1 FLABE 0 1 e

d. ZEEXRK: FPEREM?

% TEAE SR ARESY A [0 ARV FH SR, 7600 &N N 38 R S M T[] 20 R
I CHan —AH A F ) F IR AT LR AE 5, JLAR DG R TR Dhe . The ASSA5 B,
HMFTEATH ZA ADC ER— I ZERFE, AL ok, TSt —AN B s 24
ADC W% 1) 2 3838 [R5 RAE =5, a0 N A TRt ADSB361 sz K, B e AR
PSR 2 . DN A, ZHUEN T & AN E B S L B AL C
IV, LU, W, EOES, MOTCTHHFERAERREHOE R, KRR 2 5
BRI G— AN LIRS ADC At nT LA 2 2B 18 RAE I 75K, &145 /& ADS7950 7R
B, A ST 2B NS LA ADC HUM N B 7E T N PBARE, BT LAAE
JAMIIAN—A~ PGALLX, {i A ASLHLL i i DK kg AN B T ZEAN R TR A0TSR 1K 2 AN RO«
K Z B AR ADC M@ 2B R R GE, W &/ 3 1 g 3 (8] R4 e 31
H T (KRR R LA L%, 2] Delta-Sigma ADC, 3 IE 1914 5 AL 1 A5 R
EEL, AN ERECT IR AR A

MXO  AINP +VA GIND REF
|

5“ and sequencer

O CLK ho -1 ,
0 conv cht ™
chz I~
{) BUSY sSDO
DATA ~SMParE
and
CONTROL arm-s=tn
ch1s e Control Logic S Sgﬂ:
le—

Cs\

.
| WH B 0 |
T L T T
veC  VEE GPIO BGND  VEBD

ADS8361 [ 6 il iE [F FkE (£) Fl ADS795x 2412 1B 5 HFFE (D)
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i sDO

CHO i H
CH1 :
cHz2 I PGA11X : SOl
CH3L o i SCLK
CH4 — 3 H—
CH5 - & : Cs
CHe H £ H
CH7 = = Digital Controlled Gain

Rail to Rail /0

Auto Zero, Zero Drift

RER
ADS7951

ADS7951 FIAPMERIBURES (PGALIX) 4R &34 25 ] {4 SR v i

3. W PTREE

ADC PRS2 43 A PRI R IO, R FE N FH b OGHA FLIAURS B, B ADC Biis 1) s/ o3 e
(LSB) &7l L BRI vt 2k, IX T4 ADC 1) LSB K /NAIEL (R AN 4 e 7 /N 1%
LSB CHdia T Bafs), by — 07 MBI RGP N TIX N/ Ny e, I SEgE 75
ARG T YRS TR, PCB A Jai A 5 | RN 7 R B FH P DGR (1 /2 ADC (AT
P, RADC myml AP, X R EALHS T ADC (AT bR SINAD Rl SFDR. EIXAMF i, 3K
1T (4 ADC (T FAEYE, AT, —A> 4.006V S B FLHI A 12 £ ADC H11A 1 B/
IR 4.006/2%=1mV, FRATNIAIE—10V R+10V 15 SIHBES] T 0—4V, XEERATHT
DA 4V H13545 4000 AN 25, B T RS se vk i 2k 16 A — 10V $1J+10V H13R45 2000 4™k
W ER o R B —AN 12 71 ADC AT LA R T THE E IR ER, BN R BAN TR
FERGEVVT R UE ZR 50 1 W e (i e 75 AN I B AT T8 P dee /N oy %, D v
4. iR SFHHEEMA

HL R SRR SE B o2 s AT FH L, 76 ADC RiT DAC i, e N (alinth ) 454
BRI AMEES %, sttt (B B @S i, i, e
RIS, AU BT AT TS s AR AT LR R R, B R
P AN TIR o HLUIRREAE 3y B IECRR I IEC AL A ol

VsupeLy
VsupeLy SERIES REFERENCE R
A
T Vi . Vaout
our
SHUNT REFERENCE

I =

RESISTANGE LOAD
CONTROL LoAQ 1
CURARENT =
+ CONTROL
i IRer

GNi J;ND
FRIER 2R H R FEICY F, e B v

BRERA I R HEUE AT AN eV, Vo A1 OND, ELFRPERG R 25, (AR
LA [N B AT v (R BE A AR AR AL o R IDC Y vl PR AN Sy B s
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B, AT LA E— ATV BTV St 2 ) P 2 F B . TR A5 A

RAAT LR A, N HL MR i o200 — NIRRT e 2 5 DRI A 3K P s

HELSIH MBS, s RI)A M IR N vt vy, [ I AR B B AR I (R 228K

HIP R KD

I N S B AR . AR IR H i SR AR N R T Y AN

RN, ME IR s ME (K A R

RS TR i I v, ERIPR I v P RV o LAY S ()R R 22 AL AR B

AT EE T 0. LI AR RS BEAT 25ppm AOIELRE R H, — MU % B S R H i R
FEERAY: I p I BEvHEAT PN 1. OUTAIGND. ‘B 78 J5UEE ARG R A ARAR L, (HA
AT AP ARSI . SRR A, & AN L BT LA SO T AR o SR
s FEAETT L 4 —ANIE R AEOUTMIGNDZ [A] F) s 728 FRLIATYS LI T8 A A LA, AP 0B
WL BHRL 1% s B2 2 (55 T-OUTd (1 B vpE L I ) RAFARSUE o« #—Blidtids,  JFIERIY vl I v oL A0
DA I i L B R P P R AR AR, SRYEFRFOUT Sy i s (1B E o JFIPR ISR LAY
DRESIEE

TEFEIE I RL QRAEAT S DR EOK, JFIPRIY i M di i LI IS BEA PR 7

BN LR T 40V N, RIS H s REE T E S (KB

RS SR B K R S R IGOG, TR SO HE (1 P B 75 76 B R b7/

G, BLOREF OUT R THE .

7 FFR) 2 S, JFIDC2RY P o T G B8 — SR L, B A7 R P R B

TR A P PRI DA B BRI FEL i o
ST Pl e S HE IR T FEXT B

FR IR 2R vl [ BEME T 2 R i A LR ORAIE 2 BN i EE P 1 S TR 2R r s e
A UUIE R AL 100uA 21 ImA, PERERRLE, ERASTIREEON . DA FRIER 2R W I B ok T A I (K )
FEALHE (R IR X I Ffe Ll kA IS BRI DORE 2 3h A 1Y, 3R,
IIFER, BRI, ThAE/. ADC IS5 WK IF L AT SRt Witk ZRAFERIN, ©%
L B RIS 2R OK (il AmAD, RIS, R SR/ (T 1uA).
FFIPCRL i IS HE ST ZEIN RS A REIEH AT, UL [ DFER 22K RS LI ZhAE — ]

FpEHED:, G R P, B o v L (1) S DhAE=(VS-VREF)/RS+VREF X 1Z. RS {H I11#ff 5
AR

s
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RS (R4 T2 B e I I s BEE R AR i S i, B IL+1Z=(VS-VREF)/RS, 1%#% RS
(1R P AT 120805 2% LR AN A i . — e KR VS Rl /NI L, A7 ik 1Z k5 I v s R
()8 R ARV Can 15mAD, FRATTELRAE RS A28 K. RS >=(VSmax—VREF)/(ILmin+1Zmax);
T ds /M VS FRCRIR L, CAARAIE 1Z KT IR R B Sl I T 5 1 e/ LR, FRAT
{R9F RS /N : RS <=(VSmin—VREF)/ (ILmax+1Zmin). HT-i%&#EMH RS Bk, HAHLE
FEUE B ER (S ABE N, R IRATHE RS =(VSmin—VREF)/(ILmax+1Zmin), %44k, HI&id
MR,

RS #i5€ Ji » FEID R R SRR £ 4 rE R A o T o IXFE, JRIBCHL Rk vE 1 5 (0 DI EE
AR G, R, 1Lk, MESME DR 1Z /N, ThFEDN; 3T, 1L=0, H
FJEUE B 1Z K, DiFei K. Jr DAYE 5 H s B AR A Y Rl BRI i &1, JF
IR 2R (RO AE B 6 T e K i T AT RV RE 0 SR 6B i R e . L3R5y ADC IS % L
BN, B ADC S L HEF DN, BF 1Z BRIRRCR, i b RS #f fa 3L EANVR I ThEE, 4
AN I ERIEVE L (R DIFEAT SRAR R, 125 PR I 2 28 TR AR A 1) HR I 20 v R A L 25 AR
%o WA RS, MR BB, U RTD A8 7 b 12N

HERFAEAIE) T1 A IR

iz
=B [P (&) S
(Bfr:F)

REF3212AIDBVT 1.25V, 4ppm/°C, HIUAKEE 0.2%, Series (Bandgap) Reference 19 SOT23
REF3220AIDBVT 2.048V, 4ppm/°C, HIUKGEE 0.2%, Series(Bandgap) Reference 1.9 SOT23
REF3225AIDBVT 2.5V, 4ppm/°C, HILAKEE 0.2%, Series(Bandgap) Reference 19 SOT23
REF3230AIDBVT 3.0V, 4ppm/°C, ¥4k 0.2%, Series(Bandgap) Reference 1.9 SOT23
REF3233AIDBVT 3.3V, 4ppm/°C, WUk 0.2%, Series(Bandgap) Reference 1.9 SOT23
REF3240AIDBVT 4.096V, 4ppm/°C, HIUKEE 0.2%, Series(Bandgap) Reference 1.9 SOT23
REF5050AID 5V, 3ppm/°C, ¥IUHKERE 0.1%, Series(Bandgap) Reference 1.9 soic
LM4040A10IDBZT 10V, YIUAKERE 0.1%, 100 ppmy°C, FHEX (Shunt Reference) 1.13 SOT23
LM4040A82IDBZT 8.192V, WIUEKSEE 0.1%, 100 ppm/°C, FEEXZ(Shunt Reference) 113 SOT23
LM4040A50IDBZT 5V, WK 0.1%, 100 ppm/°C, HEX7H (Shunt Reference) 1.13 SOT23
LM4040A41IDBZT 4.096V, HIUKEEE 0.1%, 100 ppr/°C, JIBZ (Shunt Reference) 1.35 SOT23
LM4040A30IDBZT 3V, WK 0.1%, 100 ppm/°C, HEX7H (Shunt Reference) 1.13 SOT23
LM4040A25IDBZT 2.5V, WIUEREE 0.1%, 100 ppmy°C, Jf-1¢ 2 (Shunt Reference) 1.13 SOT23
LM4040A20IDBZT 2.048V, HIUEKEEE 0.1%, 100 ppm/°C, JIB:Z (Shunt Reference) 1.13 SOT23
TLVH431BILP 1.24—18V, WRIFIEA H AEUE, 0.5% WIUAHRS L 0.38  [TO-92 Hiff
TL431BILP 2.495—36V, AR AL EFEAE, 0.5% WIMAKEE, 34 ppm/°C 023  [T0-92 Ei{f
REF200AU S 50uA/100UA/200uA/400UA , K 3 Hi i Ui (Souce/Sink) 26 soIC

5. B TR

DU KL ADC 2 HCR T SPI R AT i 2K, — S8 IR AL 1K) Delta-Sigma 714 ADC
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TEA R SN2 1) 12C 5 0 H Bede iidis . MoRFRER I 2MSPS S5, T 160 BR AT 4 H i
K, % ADC FHE252 s A Bk, XIS A B FELG A AT 4 H . Rk, 784 B
SPI A1 12C [AIm )7, A ADC ¥ RAE AL iy A T2 .

2.1.4 SARZE! ADC B9i&iti%I5

1. SARADC TAEREMT

Zend BT, FA X AR 5 12 £, £ S MO AN ADC, X
—2K ADC ZHUE R H] SAR BU4hH, faiiyy FH, DA (K. SAR 28 ADC, B i idhie i 1Y
ADC, RHIMIE 2 IR L 1 5 R ARAT dm 28 (R H 45 2R . BRRILARTE) SAR ADC 22 5k H Hi fif
H )L CDAC B N5 B N XA 22 IH 1R 45 K 5E 25 5 15 W FRAT T L% SAR 28 ADC ) A%

V,, o M \ FS: Full Scale
T / J Esl
fg .
Clock SAR and _ ]
Control Logic
— MSB & ES
o 2
1
©
LSB O
D/A 0
Converter MSB LSB

B, B AE S N RESh 45, ADC —AN 6 A% ADC, st 63. 7F
RFERTBL ADC R 5 R A RFEOR G (SZH) FOF R AT, BIILIN SZH IR 45,
THICAE S/H PSzbr @ —MERI , 48 SR TRAT 14 e AR & /NI S . 35Tk,
TR S — NI B BT, SAR A7 ae i ot memtr 22 1, HIHE 32 164> DA e fiudi,
DA 48t A in th HRVREAUME 5 A0 SAH P (MBS S AH LU, (K28 45 KT 32, LRk A th A,
$EOR SAR B L A E 1, AEINEP) R BEUT, ADC stk fem 2 (MSB) 24 1; 7E:
AR TR, SAR 0¥ MSB-1 A7 1, MLESHHT MSB L&A 1, SAR FAT
AT ESERR A 48, HIT 48 KT 45, HUEGARETHI MK, 4271 SAR FFAFARI MSB-1 ALY %
0, TEIFBPR R, XA O gkt RN SAR Z s tad Al T Ik R 0 I
S0 MOUREHE, BTSSR . 101101, [Nk, SAR FFSsmfiEE, @i
FHBRIRER o AELIT TR TR N TR

2. [FRIEHEBCKE3IKE SAR 2 ADC

X T~ SAR B ADC, £ i H: vt BRI I 214 8 56 2% RE (12 KA B A AN A S5 Y
BHo 40 520X S AR S8, ANE AL BERS b A B (KIS S AP B ADC, #3753 i 1)
.
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Voo

ANALOG !

INPUT Tor 1k Vmp
Rs LEAKAGE CSAHF E
CURRENT 25 pF

P 5 SRR, A OC HLBELRIER AR 43 FE A0 SAR ADC (1 5 i) 1) L AEASE Y
TG, R EPLE SARADC A2, LR T — A ) SAR ADC I A AR
B, WERAKE, EIPa] LA AN YTh Rs. 385 40 R HE S8ORE kIR 3)
SARADC, iz HIZ BB TAR # RF mL, XA BHPTRT RAAS T2 Weah: CREAZ T30 B4 4 o
BELRIER R 3 25 110 5E Do AH U R i BH F MR I S s BT A E N5 508, Rs il A LA
FIHCT- BRI, 5520 Rs JGE A ADC B4 A i o
BEN ADC N E IS 18 1 26— AN B sl 2 4 A5 | L2 Con H1 ESD(F HETBOE LR S)
TR o XL NAT S RS T A, X BN 2 AT, (R I 2 PRI A NI L
A, 55 RIL N Rowiten FITFR, KAEHEA Coampre. TP RHIE I, AT H]
Coampre RACE L ZHERAE LS s MAME SN Rs, HF ¢ Sl HUPH Rowiron FIERAE HLZS
CoampLe G AE IR L T — AN A AU RC 2% o 113X S RC I 46 (1) I (1) 3 BT AR 7R A «

= (Rs + RSMTCH), CSAMPLE

(B AERAEWI T AR N FRRAF LA B2 0, HUA B IR iR/ S R THIR ) 5 AR )
LARR N -

t
\/IN = (1_ e (Rs +Rsyren )’ CSAMPLE)

ML IXAN TR, AT AR I [8) A2 A i AT H 28 L) vl Fads B0 NS 5 b I I
g3t

BRSRARREIZAS JEAR S ] BIE — N 1 B i 12 42 ADC N TR, ERERE 28
WG TRAE R T 2 /DA RS G LA BORT U2 RAF IR FS o i N S 1R T 4 Lok
B, Wk 1L, MERFFHA B R N AR 99.32%I0, 17 0.68% (percentage to
go) MHLETCIHERZRTT, a2 i /N HEAh 0.68%, XA 7.2 671 ADC 173 HF % —
. FrAHs AR N log,(1/ Percentage to go) . 7 1 AT Ui WA Al X R ik
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BITS VERSUS SAMPLING PARAMETERS

No. of time constants One Five  Eight  Nine 10
(Re+Rgyircn) * Csampre (NSEC) 25 125 200 225 250
Full-scale range on Cqyypc (%) 63.2 99.3 99.966 99.9877 99.9955
Full-scale range on C,yp to g0 (%) 36.8 0.67 0.034 0.0123  0.0045
ADC accuracy (bits) 1.4 7.2 1.5 13 14.43

MRAEIXA LIV, WIRAGES ADC W [RRAEIN 7] 25 520 ADC 1RSSR 284
BilF, —ASRFE T 1.5 AN E I 12 7 ADC, ER IR K 2MHz IS 3T H 1R
FEINFIF] Y 750ns, XJHER 1, 24 R4 O I, RAEHLA LREIRAF i T 12 FL ARG BE, RAEIS
() J 0 1) o AR G SREBAE 0 5 YR n 5K Q Y BH, SRS 7T LA 3. an 28 3] 13bits K,
Fe Al B 1350ns RAEIN ], 750ns [KSRAEIS TR EAN PRI A ORBS: 103X, A RLE I i
AR IFAL ADC RRAEF ARG EACIERFE ), X AR 5 TOcN . 2498, wI Ll
A INIZ R R B SR N B o IX 2 R A A BATTEAS RS TR IR B L 2 % . ADC
D B

3. ZEIEBA SAR ADC a3 RC A&

T FHIZ FBOC R IR 3] SAR-ADC & e K A& — AT I AT 55, 1 L B — AN e 4
5 ADC iy N5 5 BRI TH, ARG HEAUZ B E A G2k IR ADC AHEES AT LL T o H2A
TEEAFRT, RIUESB IR A e, B RIE B S g Yedst. ADC i Nl FARTE AN AL
I 3 i A s, R BTN . SAR-ADC Fi N\ S O I 1] HL A2 T8 B30 i
HLT, AT S50 AD S ASHERf 45 5L

10085 %

Jim FW T

Ty,
N

.* RIVESE g

L

FEIZJECRT SAR-ADC Z A4 A —> 10K FrY FERH,  m] LA St WL 4¢3 ADC FELATVE AN RN,
AT J3 bt ADC i NS o] 32 JC HA i B 52, AT SAR-ADC [F i A\ i AT 1
B W& 2 frzs, SAR-ADC (R4S A LUAERICH —MIF R SR — MBI HLA Coy s
FEHLHCRAEHT, Coq I FFOC SRR RS uU Ok ST A8 L, T 70 v L B (E FH
R E ) ADC HLERPUE o HUERAEFFARIIN R, SHTHFM S G . 2 Sy HIE RN, BK
B L N Con VENBIIR Y HLAT, 110 ADC 7 B & I TA R RAEAS 5 o AEIXASRAEIN a] 5L,
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ADC 7 IR S HL R I U [ HL AT B 45 Cony A RGEIA S 1/2-LSB RS EVEHZ Y.

O
OP-AMP
DRIVER SAR ADC
VCSH
I CSH _-l:-_VSH

BTN S RIEBORE S RC Hilk 15 ADC A1

AT AR (R RS E IR B i, WAZAEIZ I ADC Z IR in—AN FBE. Ryn FITFE
2% Cin Can IR o Cin IR A R —> B A7 255Kk ADC 1 A B A 2 5 (1) v,
fif, 1) Rin T8I 5 1K Oy BEEERI ARSI CAEE AR E . R CGn NG &2
DERFA ADC SKAEIS R BRI e, FRATTEEERE— A7 %6 5 RnCin B ) 2O VT L)
BEIBOH

T OCIR R, IR EELS R HLAY Can 70 HIAR W8 AC IR I T 10y Wt H a2k 3 4 A

HLUEIF+£0.5LSB G Py o B Bk, ) 12 (7 #E3ds, 78 st KT 8 £ RawxCano %
PRI, WIS RS, Fe Y E 10~15 £ RswxCsie SAR ADC 75 22— 25
£ IVIV IS TERAMER) Ry 1 Ciy HIBH/HIZER . 7ERFEMI], ADC FIH Cin IRIFE 5
Fesgs WP RCBHZBOR ADC 78 A KR B . 18 ek ADC R BELAs Sk B, (A
FERAEI B Ciy AT Co BEA T PRI 78 HL

BV IXAE—ANE A R sk, NVIEE L R . Cin U < BF (silver mica) Hi
Z¥a COG HLAY. IXUCHINREN Coy FEALARE MR ARERE. 18 XTR, Z5U XFFHH
FERURAR AL N M 2, 23 BEAIC ADC IRV R B, 5041, Cin REK T 20 £if Cane #5
ToRTAIT ADC A HIRE, HAE Rin: IAUSE N Cn A1 Rin I T 4502 Con Al Raw
[¥] 70%, RinFHAEK/NA BOQ<RN<2KQ. M52 Rin Al Cin P8 i, 12 50 HL I N 1% 77 BK
KA 5 I i R I R B T IRORS
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TATHELLH ) SAR BY ADC £

iz

B [iiF] (Fim) | #E

(Bpr: )
ADST7882IPFBT 12 iz, 3MSPS, fhzEMAN, IF T4t ADC 25 TQFP
ADS7818P 12 fif, 500KSPS, fhzEsr4mAN, ikt ADC 25 DIP
ADS7886SBDBVT 12 fi, IMSPS, HuifiiN, H17%iH ADC 195 | soT23
ADS8504I1BDW 12 fi, 250KSPS, HiyfifiA VIN JuE A gk+£10v) JEA74H 10.5 solC
ADS8508I1BDW 12 fi, 250KSPS, HiyfifiiA VIN JuE A (gk£10v) HA74H 10 solc
ADS7950SDBT 12 f, IMSPS, Hififi N, 4iEEEEHAN, B1T7HiH ADC 2.8 TSSOP
ADST7861E 12 47, 500KSPS, %4\, XUGEE FLREE, d1474iH ADC 45 SSOP
ADS8319IDGST 16 iz, 500KSPS, fh2Esr4mAN, ikt ADC 8.8 MSOP
ADS8317IDGKT 16 fiz, 250KSPS, %4, HiTHitt ADC 55 MSOP
ADS8326IDGKT 16 fiz, 250KSPS, fhzsrfN, Hi7%it ADC 55 MSOP
ADSS8371IPFBT 16 fir, 750KSPS, fh2Esr4mAN, T4t ADC 15.0 TQFP
ADS8412IPFBT 16 fi, 2MSPS, Z4r4N, JfAT4H ADC 31.70 | TQFP
ADS8509IDW 16 fiz, 250KSPS, HiyfifiA VIN JuE A (gk+£10v) HA74H 10 soic
ADS8505IDW 16 fi, 250KSPS, HiyfifiA VIN JuE A (gk+£10v) JEAT4H 13 soic
ADS8361IDBQ 16 7, 500KSPS, %N, XUEE R RAEE, H47HiH ADC 8.75 SSOP
ADS8365IPAG 16 fiz, 250KSPS, 4N, 7Nl [F0Rrr, AT ADC 17 TQFP
ADSS8341E 16 fiz, 100KSPS, HinifiiA, 4 WiEETEMAN, H174HH ADC 7.4 SSOP

215 HiRE. EHBESEIN/ERM A

L IR T PLC AR GEH A B LS FEL AL 5% 1 LLAe SAR ADC A T 2 A
FETNRGEH, VALK ZE 204 (17 AORSAT AP IR e /) o AEIR S04t A%
(ki A T R S RS

(15V)
Vo2 Vs = +6.5V

VCM = (V|N++ VIN-) /2
_@} Vew=[(+6.5V) + (+3.5V)] /2 = +5V
ouT
Vorr® Voirr = Vine- Vin.
Ve = (#6.5V) — (+3.5V) = +3.0V

(15V)
Wb, AT SRS S RO S 1 R AR SO S N i 5 A AR RS S, G Bt
Fif5 5 (Common Mode Voltage) Vew=5V: AT X ZERAE 5k HOK 3%116) [RIAH AN Sz A S
Nt & GRS S, XHRZERES (Diffrential Mode Voltage) Vpu=3V. X} T-4i k%

(5v) Vin. =+35v

ARG E, WEE S RASAERN, JINERTEH KRN T 5 mE 5 MPiae
PN 22 35 5 A0 A S R R 5 (R e P A USSR S iR s B, AR R {7 5 A R

FIHERs T ZERLE S R AE S AR RS, FAT7E PLC RGN 5 28 52 40
BB S, SREUBCRZE RS 5% ADC SREEFT L. ey SRRy LA 2 70 fi th PO A% S s
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AL HL R A . RTD S0 R LR 3 SR IBCAG I 245«
+ Bridge Sensor + RTD + Current Sensing

vee 10V (Can vary
Vref 5 = from —16V to 80V)

Rup =24 CMV:10V
R3 10k Load 50hm
R 10k
—w—0 {5 D
L RW3

» Voltage/Current Excitation  » Current Excitation » Current Excitation

* Moderate CMV + Tiny AV/°C due to Tiny + High CMV (even higher
« Tiny DMV AQIPC (0.003850/€1/°C) than Amp's Power Rail)
» High Output Impedance * Small DMV

1. FERUEREKE, R R

HLBH U R DA R e R B, ] U W sl L TARSE B th AN ER], &
HOUHE LA BULAS R A B AR A, TR IR P, St ZE i 5. i
T R BN 5 5 IR, BIVRT DABRAS L BHARAL K5 U2 I A R A T (K
WA S AL BN A NAR A AESN AR R A e G, (Bl +e IO LEAY
R — IR, AL —e BIEEHIR /N,

¥
(+) 4 0
(+)
Strain gauge #1 R
o R Strain gauge #1 FORCE g R#1
Strain gauge #2 R R# 2 Suain gauge 12 R R#2
o) 0
Bridge balanced A Bridge unbalanced

ARZHNERI, WP (2 BN, BT D
TX HLFATT Y o 2 1) L BHAR AR R R R ), DA o TR BRI R v B

R3 9.95k

R2 10k
R4 10k 1 L
VF2 2.5063V

Jis 35 DR IR FU MR 1 WA 1 IR AR S s EoR AR IR AN, — AN s S AR TR (M R 22 2y
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i H AR 20mV LR, T S U AR 2.5V DA B IR BN AR STEOR, SRR
TR, DI, B BA T AT IO, SRAT IR . W B, SO
50 25V, ZERAE SN 6.3mV, FATAFTR Vil V-RIAT,  BRIMARNK, B8] T
BRI AN EEA L, ik

When R2=R1=R4=R3 => Vout = (V,-V,) x (R4/R3)

FTLL, FATAT UL IS S8R 3 AN A B BH 0 4% [ LS — AN ZE iR as , (HJE IR
5, HUER I SLBHEILE (CMRR, & SCHZERIIE 5 IBCR A5 L E SRS 5 (M BO R E0O
SR AN P M TR . B Ry, Rpy Rsy ReHUH —HHBHA 0.1% M2, SA L
2L 3] CMRR 4 T REH| 660dB; #7ix7Eh 1%, CMRR¥ %2 46dB. A4,
FAr I3 vl i b b L R S B IR IR 2 1R FB Bk 2 /DR 72l 2 196, i BAT IR 24 I
S HHTRAL I FF) FBEL S 5 U 500 EE 2 5 22 (RORE JEE, R AT T SRS L 5 “ 4%
ANEEE”. LHETE, Veu=25V, # Vom=20mV, 60dB ] CMRR ¥l Ve =25V
/N E 171000, BEIS Vew 5K 2.5mV, 3X AR TA7 F 228005 5 1K 10%, X0 347110 I &5
RAHM LKA, PIUPATR 25 =1 CMRR.

T At R B2 22 Bl JEOR 75  HEBEL I 2% TR/ TR 8 (i N R INAL43 (R R4S
K6, 38 S WO A 1) T A A5 e BEL 9 8¢ 110 DG P A 313 5 s (R K S —— 1845 22 SISO 25 1
CMRR 7i Hift b4 5y ik 31 80dB LA I, A1) ik Himt AL g i 100dB. [RIINf, Hi T4 K
HLBHL AR IS TBOAN RO IO, AT TR B SRSt — 30, T EAR B 140 3 0 Bl Py 3RA—
/) CMRR PERE.

V+

R

10kQ 100kQ

10kQ 100kQ

INA143

4]

V-

LR ZEBNORAS: INAL43
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BEMIEDHORZEBR T CMRR S AL 4k, A — S A 20, B INAL43 441«

1. WEARECE R, Lk 10 6% (2, 3MWCARIAD 5L V10 6% (5, LEAHAD

2. EINPOREE AT DL T A A SR s, ik v o =6V L Rt H N
WG 110 I, ATLARAZ £55V A AFERCHE IS AR o 3K PRk LR 241
SRR IS AR o, AER AR A P FL L I 25 2 H J 5 im0 N2 TR AR S A S PR R s 38 A2
ALV R RN .

3. HTWECEFH ML ULECEE R, AR F B 2%, DT A A3 22 Bl IR i ko 18 2
ZEARTNMATBORAS o PTG E A IESS,  [FARIARORES , K% i s, 5%
INA143, INAL33 (& TIHKEE 9 TUNIES 10 1L,

4. FEHRIRACGRTBOCES LA Gy, WoE 99 AR IR HCRAS — @b, BEARA

SOV AR IO B (EJE A DAL ZE BN ES A%, 415 CMRR AH 24 4t (10
KA.
BATTHEAZAS () TI Bk 247
3 CMRR
EB{JE B - Vio @DC W:F&
E s (+H-HFEHZ E) (MH2) (uv) (dB) HAbss R (T) ESp
) (max) (min) (Bafr: F)
INA133UA 45-36 15 450 80 QT2 115 soic
INA2133UA XU B RRAS (1K) INAL33, RS 2% 22 3 oK 2% 18 soIC
INA143UA 4.5-36 0.15 | 250 | 86 | 25 =0.1 5% 10 1.05 soIC
INA2143UA XU T8 A ) INA143 17 soIc
INA157UA 8-36 4 500 86 W25 =05k 2 1.05 soIC
INA117KU 10t0 36 0.2 1000 86 % 200v CMV Range 2.7 solC
INA137PA 8-36 4 1000 74 Audio, High Slew Rate 1.05 DIP
INA2137PA BURIE A1) INAL3T, SRz kit Baliay, Wiai=2 a8 1/2 17 DIP

AR, ORI RS 2t T RBH RS 4 B, 7 I AN BHPTRR BRI,
Ll INAL43 (1 3, 2 A 4NN, A A BE BT AC R 10K BRARE, X0 it BEL L i B
FHAE AR, R IR 132 T AN PR TR A5 5 U5 48, i YR BRI AN DL e 4338 i
ZE BRI LR 2 AN PR UL, i 320 CMRR F#AIRe JATTHT TINA-TI R 5L

R2 10k
R4 10k i =
VE2 2.5063V

AFENFESTBOR AR, Hi A
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V+ V+5 V-5

+ +
V+ [ IT“ V-
H | | R7 100k
2.43917V
VF1 Ko Tulk v
: VE3 6.10626mV
R2 10k R6 100k
[V+]
R4 10k b VVA T4 U1 OPA132
2.44529v v+
VF2 = R8 100k

L L

NSO (GRATME ] OPAL32 Jin_ AR E HELBH I 48 SRAEAT, — M 504 1 A 22 30T
KA Ja, BT ZESBOEEARM R A RLST,  Safy Sk 1 R A, RO R
ANFRUERf, d5 T M ZERE 5 28 T IIERNY 6.3mV AR ATAH M K IR 25 o FAT IHE v BEL 109 5% 11 HL BHL
{EIK 100 %521 10M BRA, ATLASRASHEIE T 6.3mV [ 22 i 45 2R -

V+ V+5 V-5
+ +
V+ IF}ﬂH—HV
H—{ | | R7 10M
2.49938V
\(}:1 Ko Tuvl v
+ —ANAN——
VF3 6.25655mV
——(
R4 10k R2 10k R6 10M
I\ —VAN—2 U1 OPA132
V+
VEF2 2.50564V RS 10M

1 4—’\/\/\/——_1__

AESE A ATAT— S0 ) Al FeBE 2% 2 10M BRUBH I 223750 2%, 10M R
FLREL (b 4 T RO IR T AR A SR DR e R L R A P AU 3R i ™ A A > KT 2R 1
Hi s CBT LX) FET #ir A f) OPAL32 441, 5235 mT L] OPA227 46, Wil & IiL Bipolar
RUJBOR H8 BOR ) i B L AE LOM YRR L BEL DAy R IR 22D Al DK 1 e it L B A 6 25 5
I AR E (BAMNY RC W AR AT, DRI @ i BEATR S RS B LE R K
BRAR SRR N T v, 2B IO R ANIE A 1o AT T ZEH 0 22 SO 38 i N BB, T
A I 22 B BOR RS T RTINS NG 2 A b 35— 2, FRAE 58— AMAiE I RG £ 43t
ZEOME S i (DRSS A, 7R85 9 (RIZESNORED) #0658 —IRZEHME 5110
WS, JHWEIEE S o KRG ST LI PRIROR, TR CGRTBOR A8 IR TBOR A5 40mT LA
2K I, LR R A0H],  HH CMRR [R15E S, AT DARIE GRS 1) CMRR 7 LALL 22
IR i, T AT LU S i 100dB, S FIAF) 120dB. W NI, @ XX R i =8
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AR TBOR s 1S (2BhTBORAs Ay AL 1)

V) Va1 = Vem - (Vore/2)(1+2Re/R)

Vour = Voire(1+2R¢/R¢)

VOUT

Va2 = Vem + (Vore/2)(1+2Re/R;)
BT s IGRIORAS, I8 — P ik PR IS TR TBORAS B A se L5 5
A, HAE ELRACIIAA A I JCRIBOR AR AHIT P B, 44K, A B —Ns U e
FEARMPIRA, BRI e S 45 R F B R:

Vin.

o /‘ Vour
Vem
e / VOUT = VDIFF(1+2RF"’RG + RF"R1) + VREF

Vi = Ven(1+R/R;) - (Vpre/2)(142R IR + Ry/Rp) = Veer(R4/R;)

PHIETRRTBOR A AR AR, JFAE LU AT FIRR DL R SR, (2 T
BSOS BT M EIEIEA A2, —2 ALJGABEN A2), FEHEM
HFE I CMRR SUREAL o 10 =38 TR AR TR A W] ASR At i (RS AR 5P 4, AT 7E A3
RN OLA 23 kHz) REIA B CMRR, 41 R B FTR :

COMMON-MODE REJECTION vs FREQUENCY COMMON-MODE REJECTION ve FREQUENCY
110 140
100
& N & 120
S o0 < S
- N -
£ 80 ™ £ 100 N R G=100
g = G = 1000 g [[T~g=100
% \\ T % 80 ] N \%\\
s v [T11 S i EE
g 50 = G =100 B8 N L
- 11T 2 €0 H
: 40 = G=1
g W = N
E 30 \c =5 E 40
N
8 20 - 3
10 = O 20
0
1 10 100 1k 10k 100k 0
1 10 100 1k 10k 100k

Frequency (Hz) Frequency (Hz)

ACGRIBORARIK) CMRR BESA T i M PR I £ PIZTRRAS (), —I8TUAs Cf



HEREEAL I TH 22w AR BOR 28T -

G C@';”;g HBE | Vio i
& i Gain (dB) (kHz) | (uv) B A (%71) S
) (min) G=100 | (max) (BApr: /)
INA128PA 4536 | 1-10K 120 200 60 3.05 DIP
INA2128UA RO EIA ¥ INAL28 49 solC
INA118P 2736 | 1-10K 107 70 55 48 DIP
INA331AIDGKT | 27565 | 51K 90 2000 500 R-R OUT 1.25 MSOP
INA2331AIPWT WU T8 R A 1) INA33L 1.95 TSSOP
INA333AIDGKT | 1.8-55 ‘ 1-1K ‘ 100 ‘ 4 ‘ 25 ‘ RRI/O, HIH% 2 MSOP

RO, ACRBORA A LR M ULE S, A0 s e T A BT =
ICRNHI L AR &, & A RS S IR YR S I TR EHIILBYE S &, s @iy,
NG S AR (FEBI7 (5 5 A B BRSSP B b, 2 ] DU IR S 2 I CR I
KA BribzAh, T @k 5e 2 PR & T2 T HAGRBOR S — 283 e 5, B
INA333 5 :

2
Vin. O— RFI Filtered Inputs 150kQ 150kQ
RFI Filtered Inputs

6
b [ o

150kQ 150k 5
VA ) REF

INA333

Gy, [100Ke
RG

INA333 P Hi 1A

56, INA333 & HIARMCRTBONA, FIRTTHE R Rs F8OC 3 1) B A BB —
FE, INA333 38 i L an e e S5 i Al L N R Hi R (oK 26uV) KRS (0.1uv/°C)
FEH MG S5, INA333 & —/MNMUBIHUE NSt RO s 5=, RIS AT
T A R0 73 T RO SR TR N5 (FALE S, FM LSS5 G
ZIRNAEAEAETRAT TR, R S N B B P R K, 7= E RIS 5 5
F| INA333 (U4 ALe. BARIXEEEAR TP H1 T INAS33 75 58 1 BRI 2 DL R s 5 1
BBV, AHEAT IS WS TR N SR R B, 6T R BSOS 5 5 AR
KA 1% R BRI PR ) BeJa, REF 5| Ja] U4 & — N5 0 B
un 2.5V, J5 % )5 s ek ADC HUB I Be T, [AEdh, A3 —AMIKBE T f R YR Ok 3l e !

(R TBOR AR A T A RIS, AR —, [F b TE5 BEEAE ISR
(e NI, SRR S R, B RGBS, B AA B
HALYR L P B
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BT 22 0 UK AR ABGRIBOR Z i, T LURHIARATT Y REF A, 38 A2 Edsin— A i ks
A LA R R B 22 3 OSSR (Rt EL LR L . W0 R P
V+10 V-10

T v+ IJ—{I\I—_j{I\I—*-i V-

V15 = [INAT28 Output = (INAV+— INAV-)(1+50K/R8) + Ve,
= 6.27mV.11+2.048V = 2.11697V

R3 9.95k V-

U2 INA128E

V- VF3 2.11688V
R5 5k
R2 10k
R4 10k j\
VE2 2.50627V l—

- ve V22048

W EE, INAL128 [N =Vom* GaintVeer, T B 15 i & — Mt B4 4.096V 1)
ADC, KthRATii it VREF 4 INAL28 [r % If B i B B AR 2.048V |, iXFEY R3
AR EAR N, INAL28 LIt /&4t S /2 1E, IRZHafE 2048V MRS, XFERESRT
RIS o HIE SN0, T — /M BT B s (R i i g
M IKE) Veer B, 5 0025 5 3t i L BEL I 264 1R AR UC G AT 52 CMRR, 3 — Sl S 2

AR, BAE R — T R4 e B8 T o IX FL AT TR FH P BEL A SR 12
ARSI BRI BRAR, AR BX A BRI AR A0 G A 9.9K B 10,1k B4,  HATRAfTH 1 22 B85 5
g 12.56mV #-12.44mV :

a MRS EY 0.0 BRARE, RIIFEZE 2000 4N 4L
b.  BIYE 25mV 3G P 5 55 2000 ANk, RISl 12.5uv

c. — 12 fr 4.096V JHEFEHIA ADC [ff/NMyEig, Hl ILSB=1mV >>
12,50V, 7EHLMF 25mV [ s R ZE At oh U RE RS 21 25 /M el e AN gl A2
g*o

d Ptk FRATATBAEEAESHOK 110 £, #351-1.3684V F+1.3816V B,
XN 1LSB 2 1mV 1) 12 £z ADC g n] LLIRAF 2750 A, i B it 2K
e IR, ERGEOT, WHIRGEMSE CRIEIRIFEEE, A R S
FAEE) MR /NT ImV, MR ER 2750 AN ELE 2 mT 5Er o
FERTT, FATTFIA] INAL28 58 B T 1L A5 RIS 5 T0R, i AT — U E HZE K CMOS
12 OPA335 2K 5¢ i 10 A IITBOR LAE  (hlzl> INAL28 1) K 1R 225 i) D -
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Y10 Y- 10 INAT28 O (INAV_— INAV )-(1+50Kk/R8) + V,
+ + utput = — {(1+ +
+ I—"—{ — V- * - REF
= V I f | = -12.44mV-11+2.048V = 191116V
- OPA335 Output = (INAV, — INAV )-(1+50k/R8)-(-R10/R9)+V o -

= -12.44mV.11.(-10) +2.048V = 3.41646V

R1 10k V-
VF1 25V

VF3 191116V R7 100k

RS 5k - VFE4 3.41648V
R2 10k ——
po I

VF2  2.48756V

R4 10k

V22048 V35

£35)™ R3=10.1k I [ e 2 HH 4y 3.41646V , 9 2 [l 2 HLii ' 2.048V 13 51] 1.3684V,
A ITFLATE 45 R -1.3684 —H . Z JTLAKAT T 'y, JERIAGIE T Be B R AR O E
(') OPA335 HLK . 3 iifid mtFA 12 anfrr i id 7 OPA335 )[R AH i I 2.048V K58 B 5 Hi Ui
A R TSP LA v A ) i R FH R S AR — B0 L B, 55 OPA335 [ 3k
R, AT AT RAASCIBOR S AR 0 [ A 3 o (1) 22505 5D o FRATT R TS — AR 12.56mV
F|-12.44mV [ 1ESZBORASIN N FIBEL AR AL, 15931 552 OPA33S5 )% tH B Wl 1
100 om (e

—  500.00m—

Y

out

3.00—

250.00m —

200—

FHIE SZ AU S A L BHL R 22 4L

2. HFRIFEEBIH RTD MiEBMA

LR, FATIE A THE TR, TR I ZEBICRAR A ORI & . X
gy, FATRE 18 VR UEN =2t RTD HPH AN . A2 350 RTD REBH A FHA AR
., RTD HiFH B AE A BESS ML, e i ds. I, SRl RTD AT L
SEHLER SRR, Il T I A7 M P 0 SRR R S . X HLERATTEL PT100 4 41,
PT100 R4 HIAHE LA 100 WA A5 HUBHL, Oy 17 sl VR P BEL B A2 AR IO S i
RS RE, —CRA] ImA BRELR R HIAT B0 F R o 3 R JRAT Tk B ] S AT S B i L £
HOWLAND HLJER SEEL ImA [Kfa stdin i, R RTIZTEOM A 8 B A (v it 1 -
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Constant | ,;=Gain-Vgee/R_ . ce
R6 100k
AN~
-5V
R5 100k
VWY B VF2 11005V
~ RT7 100k . ————————(
VW 1" U3 OPA132
IVREF 1 5V Reense Iz 1 ooasma
RS 100k Rload 100
B —AAA i(,&j——'vw——ﬂl-

VF4 - 100.4498mY

n BR, fE gt RN 2% R L ZZ B R A O 2. GXH8 1) fEREA Rsense,

HI, Constant lout=Gain*Vrer/Rsense, {H & 3A IR AIIA S NS RIHTT, ot iR HR 0
1.0045mA, RZEILFEHEIR. XAMRZERKEZ BT Reense M BLEIA T 28OS 1)
HLBHP A, A SR FRATIAE ] — AN AR TBOR S8 R B 25 Rsense ATHIPHIM 2%, AT AT LA 2R HRS

firaR, K-

R1 100k

R2 100k

V2

M
-5V

!

~ R3 100k

1

TVREF 1

5V

R4 100k
A

5 V35

5V n—-*—||||—jj|\|—»—| -5V

o
217 U1 0PA132
5V

VF1 11

Rsense 1k
VF3  100.0008mY

U2 OPA132 amt ima

<

-5V

i Rload 100

HOWLAND HL L FRURS RE R T R BH 190 2% RO VL MO RESE , 1) AT T Fi LI 5 v FR A —
sk 99k, Bl 19685 FE e 2215 00, A 2010 R 4558, T UL H BH I 2% (R AN DL SR 1 1 9 et )

i
R2 9% V25 V35
+ +
5V h—{III—I{IH—H-i BV
-5\ 1
R1 100k -
YW _\K VF1 1.004Y
" R3 100k +4+‘/ N
J__j-’W\ U1 OPA132 Rsense 1k
IVREF1 5\ . VF3  994509mY
R4 100k F
- AN~

-5V

U2 OPAT32 aApm1 994 5086u4

i Rload 100

DAL AT T mT A T 3R (K ZE SO S8 R fai AL 0 i LA KRS B2, 0 R
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V25 V35

+ + >
oV &kl @
N . Sense
U1 INA133 VF2 1w
e ;
VREF1| 5V
F_mw Rsense1k§ VF{  99.987mvV
= —~
I 5V 1 U2 OPA132 +
= AM1  999.87uA

Rload 100

ff e TR R, JRATE AL RTD IR TP, s, RW1
I RW2 UK T4 LA ROERE, Rd & TR 2% i, HISKA RTD L BH %
ARG EEIX L N RTD (R AR AL A i, AT 3E e dth e~ A — 2
AR ) e BRI ) U BT RWL HT RW2 (4E7E, 28R, B RTD ILZEMH
BHAEAZ R, 7 104 BRAN, 40 K KPR

wn wn

SR

lIS11 s21m_ ,> .=
EMI\TI\M%.

E 1mA % 1mA
< Y2  VF1 104mv
5V
RW1
A+ . )
-44.05mV
VF2 100mv R1 5;{ VES "
[=)
? 2 T o U4 INAI2BE
[
v * b Ref
a2 o Rd100§ i1
A —

AT IR A LAY {J” SRR RE I, M S H ] =26 RTD B4 70, FCr s i

| 11 1néll521m
>Hmf 3
E TmA 1mA

(o]
< T2 VA 106mv
-5V
RW1 2 T

e VF2  106mv
£ RW22 ™ R1 5k {

1 T Ry + U4 INA128E
* - Ref
Rd. 100 L
RW3 2 SV

Y, VF1=ISI*(RT+HRW1+RW3)+ S2*RW3, VF2= |S2* (RAd+RW2+RW3)+IS1*RW3.
SOl S [EREM TR B, AT AR RW1=RW2=RW3=RW, [FIIH 1S1=I1S2=IREF, 733

V125

VF3 -53.16uv
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VF1= Iree*(RT+3RW), VF2= lgee* (RAH+3RW). 3B A RTBOR A BEAT s 55 T LATS 3
Vom=lrer* (RT-Rd), A Iger F1 Rd #B0E S 5010, BT VS HEAT ORI 4 J B AT SR HY
RT. FHHE4E RTD HBH B R AR A 16 2wl T LUK HY 2 A o

3. HLFFFEAR
IR, RS A T e e L L PR MR MR M s O
BAFERIVEHAR, BIURGH SR, AT IF B LI o I bl

D LR AR 5 A PR, e ORI AN o ARG O 053 B o Tl AR A AR R
PRI BT SR b 1] AR R BELIN BT 7 2B P s B A D FR AL, 2 [T

UCC

LOAD [

LA

SENSE‘I}'

GND

B i T AR FEL R
A0 B I )y R R BRI, T MBSO S A T S e, AR HERf -

115K L2

" 5V g,'v

4 F5=0.63V
[coA0)
!

50mV= = =
Rs 1K
Shunt =
? \I- G=125 -5V ‘ J_|PGA Gain = 8}
T+ FS

IEH] TI OPA335 BEATAILAN FRLIT /Y.

(B HAEb AR EINN T BEAE, SXAEHASR], BN 11 16 1 H ke /2 . i B
P s, 3K K DA g S T 2 IR ARG R T AT Y R e H T R A
0, 1Y, SEOLIKIEINSN, KRAEHT 1 FIE G A, 5% o) IR FE
PR G RBNAE . I LA RERESZ I V- 11 PRI P TG0 P 37 D00 et e 7 R B A (1)
Titdie AARRREERZ, FRATAT LGB 0 i i

et 00 R g AR T 0 A ORI B T] HL g 40 o T R YSURIT A7 28 ) PR R BELIN = AR
f10) s B R D FRURE, 4 ]

[x]

C

A

SENSE =

A —e—> <

B

LOAD L‘

GND
FEL RN 67 28 22 T 430 9t i, BEL
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e O R AU AS DN 25 PR DL SRR AR LEAR W 8, LGS 2, JF HL AT LU Ay
I AT R DA S i A 2 K SEE A, O AN AN TP (e 05 5 I B R
TS R AR, DA — A 16 4 10m W LU PR HEBELASOA S R RHL, R AR I HEL R -
NGRS, AR R] i i 28 8 AR5 0 (R e D TG I DA R, 2RI, 72
AB & —A mV I ZERIHTE, R 7E AB SUMF(ESS T VCC LT H . it LLFRAT]
s LA L B LR EE R e 2 AR LW AR SR I (W TSR s A
T LSRR BRI o 880 PR ZE Bl IR A8 A0 R A N TBOK &, 22 3 TBOR A% T sl A\ 5
AR S DL vy FEAAR 5 PR, iy R AGT I SO 0 o v i s ) o A i A\ AT H BELRE
HL A O AL, EAT RO R AR AR, PRIEL 28 BRI e A o B A 5 (AN A6) P4y
H o DL RN TR 25 8 A A O 1R S AN IR E - Y IO B R AT

5P FL R TN TBOR 3% ) O
M PR, RO R I L U 18, AP HUR
A CMRR (DC) i, >100dB 80dB
AN CMRR (PWM) 80dB 80dB
S I 4 N 2 U FEL U fi TGSy He HUBE R 25 F JU T, IR i K
A IR A LN P EIPN Y =R
iy N L 9 BRI A, fETER 43 Hs HLBHL R 46 R N RS PRI, e T

A MR VCC ly 60V, H1#h 15 BRa, iXAEH TR/ 4A . FRATTIE A 5m RK T
FEBCMIFE FLRE, ) INA143 FT INAL194 45 S ra ks i

V1210 V1310
I >H|l—ﬁ|||—+
V160 =

+ — T 10V

i Ref ||

VF2 60V

Reense 5m ? U1 INA143
R VF1 2.02mv
L ™ ~
VE3 | 59.98v -10V
4 |
AM1  4A Rload 15

n BE, 210V AR, PBCE S 0.0 AR A5 1K INALAS (1T LASE L 60V s B R T
(1 HL AN . 60V PRI HEASTAG N HL e 4 L P 8 A L BEL IR 8% 23 T I, S BvadE N2 JECH N2 i A
B LI P P AE T A R Y, (E A 2SR S B T 10 1%, A Bm KR
BEL 5 P i 1) 20mV 0 B e £ 1Y) 2mV, - LA TS0 A B 200V R H R IAER | 2%
X AR . iEFATIFRIT INALA3, 45 H S LA 5 e 2 S
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V1210 V1310

. . > R6 10k
g HI\TI\H 2 WA
V160 = 1 GV
" R5 100k
i AN = VE1 2.01mv
VE2 60V R7 100k ) —(
AN .
Rsense 5m ? U1 OPA277
. 10V
A VF4 545V Rg10k
VF3 59.98v )“—‘—’_’\/\/\/—““
b AW i
AM1  4A Rioad 15

X HAT LA 2] VRS BN BOEENIS U AN G RS TR R, VR AE T FIR RN . 47
{EH INAL9A S L [ FE IR LS, TINA B &E Bk

VF1 1V

V160 = ;)J
4 =}

L

“in-

VF2 60V .| INA194
Rsense 5m ? — -
A = v233
VF3 59.98V I
b AN

AM1  4A Rload 15
AEH A APRBT IS 3, 3.3V B P AL i) INAL94 B Thdlidl T 60V 4L s, 34
5m WG HE B 1) 20mV ZER08CK T 50 %, 133 TR 1V g R !
AT R T AT I TR 2% A0 T R A I 4 <

§ CMRR
2R/ Lrig8
) @DC WAL _
2/ R Gain (dB) [ Ho At s (3£70) i
v (min) (L)
INA200AID 2.7-18 20 100 -16 %1 80V P At LA 2 0.9 soIC
INA194AIDBVT 2.7-18 50 100 -16 1 80V 0.8 SOT23
INA213AIDCKT 2.7-16 50 100 -0.3 | 26V | XU jn) LGRS, RS 0.75 SC70
) Wi ADC, 58 LI
INA209AIPW 3-55 e 100 0 %1 26V 35 TSSOP
R H RN T 2300 T g

LR INA209 J& — N A 25 1F, W ADC FiZehngs, nldl &, HEMD)
KA 2 BAR A F e g b, I 12C e, AN SR ST Lh sy GBI 1D, — R
AAATA TR E R L e IR, INA209 52> H T3 AR DA & 32 1 R A AR Y RE)T o
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2.1.6 #|f Delta-Sigma#! ADC f&j{ki&it

AR FRATT B BH HATR I A5

= -12.44mV-11+2.048V = 1.91116V
+ OPA335 Output = (INAV, — INAV ).(1+50K/R8)-(-R10/R9)+V .
= -12.44mV-11.(-10) +2.048V = 3.41646V

T V+10 V-10
+ + = — .
i Ve ”' I\I . [TNATZ8 Output = (INAV, — INAV) (T+50KIRE) + Ve

R310.1K R1 10k
VE1 25V

V- VF3  1.91116V R7 100k

. R5 5k VF4  3.41646V
R4 10k » .
1 I

VE2  2.48756V

V22.048 V35

RELA R T RACERIECR A A — FUS SRS ARATTseke B 25E M T = ife:

1
2.
3.

T 2.5V IS S,

¥e-12.44mV [ ZERBUE S TR T 110 6%, MM A2 T ADC SRAERS REIEEK

AR B R (1 SR R GRS 1, (HR M 5-12.44mV 3] 12.56mV
SERURNE K] 38 LB A AR S 5 N T 2,048V [ WS, 15 s KAk FIH T
0—4.096V %fi \ ADC [z 2575 ;

FrL I R EATRE4R B —F ADC, HiH 220N GRELSEEEMILBANHIRE D, 4

HHEE R E, BATEA TTRETCTT INA BT ILBHNEIRT 46T, TCTH ZUBONERE Y 5¢
JAE 25mV 34T 2000 ML ER, g Uiz ADC (/N RN T 12,50V

A-Y ADC WL 5 RTE

Delta-SigmaADC (LA NFRA-E ADC) iy Lidks sl 156, A RZES 14

AN Gl SAR ADC #573%F ADC % AN\, Vint Al Vin-#m] L2 32 R AE Y
W55 AT A, SRS I ERRIRE f, Sehs BAEH B, WMEA-X  ADC N
Hh PGA B E N 1, FLHBHNE LL AR v Lk £ 100dB LA !

DIGITAL/DECIMATOR FILTER
(USUALLY IMPLEMENTED AS ONE UNIT)

Hk, AN-Y  ADC HHEEMRE, X2l RE. A-X IR =
T g ARSI . FRISGH TA-X sk s &544:
SAMPLE RATE
ANALOG AV pecasigma | JUUTLIUL
INPUT — >| MODULATOR
P  DATA RATE
e DEcTOR |~ DOTN.

______________________________

K 1.3 fEffA-X ADC HIRZ OB HB AR — D A-X ISR DR Al s 4
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HROH 2D AT HHIES GO D IE s . WERFAIIRIIA-E Bl ds,
REKIL, JEAFRA-L ADC [FHERRSA T, ERETE2 s 17X A ME .
N IRE T ST Y MR (R B R AN D RE -

A-Y ADC [N SR AT B BB EAS  o FATH N BUE IR F SN A-
Y ARG S W L3 P, Fefeds W IR EIE T A 1bit (17 ADC X5 A
AT RN, AR R AR AR . R SRR AR SR T A e A
o5 b o 2 b e i TR AR N S (KR o SRR IR AR T A R A I R A
(ER X LU PR BT A i LU PR g BT 20 DT B e 4 14 i i 4 8 s 75
R LAV A R IR AE S 2R N A P T

AT 2 PR o, K i s Ak L v R PR ey TR R A SR Bl A e A a1
o PR A BRI 55 A T B, PR ] ARG 250 7 DR sk 58 g i 75, JF HL
JHAH R s oA Bt ARt 800 P03k o 80t i et o U ol b ) il it it kA7 i
P, TERARTE ) 2 LRy gt o

BIRRZ BRI AT —ARFER, HREA-T HHRBSAWA: FAKER (WY
i A R A AR O SR I A Rl i . XN 2 T B e T RGOl R
CHLRR N BERFE A ) o filHROA S B 0 (VA7 00K 2 S A 1) 45 T SRR R 0 i o)
NS R IR R E S T MR (H 0

A=Y B TR TIRS I U5 5 00 IR K Abit A3, X i T A S IE
R R IR TR . BRPTA IR FE, A-X ISR A 5, 7™
AR RRAL A T o ) DAAE NIRRT A2 g 2, s b B i ol
it FE PR,

DIFFERENCE
AMPLIFIER INTEGRATOR

(DELTA) (SIGMA) COMPARATOR
(1-BIT ADC)
Y (OUTPUT
p—O TO DIGITAL
FILTER)
¢ | JITHIL

— iR s A AR R I
PIA A ZBOAs (Delta) 13 2 RIS 5 5 [ 15t DAC Hii th (KLU
I ZEME, BOrds (Sigme) X ZEsBOCES i AU S HEAT ARy, JFERR > (R
s GRS ) IEAZILLES (1bit IBACH s, BN EER B R “17 8l “0”
MHCTAE S AERGNPIE, ADCHE 147 MECT Sk S RIS 4, SUtRER, @it
S, A AE SIEN 1AL DAC Y%A i o

X (ANALOG
INPUT)

VREF

Yi=Xi_1+(e,—e_).
1-BIT DAC



1 fiz. ADC MG 5 AL U h b, S AR B AL e & (e o TS
A A AN ER AL (@ e fE RIR A, BN ST TR AR S
5 (e REWHI I — NI R RZE (e, M e-a.1 EALWAPEE PR T
I T R A A5 S AR A K TE 5 5, PR A TR ae RPEIA fso 0 R AL K HH ik o
FPHPItE, GRS TR .

N BTSSR T AU AR 1 IR i & ) AR S e ISR Pt b5 5 AE AT
RIS I N AR N R (5 S . PeRB MR AL (R e 75
WA R AL ) AR _EAABL T I 25 X B o

DELTA  SIGMA
+
o 0 |-

fS,GNAL T A A SIGNAL
MAGNITUDE
> MAGNITUDE A -

FREQUENCY

A

fs

_ [ eln) Vin(HA() UANTIZATION
Dour(f) (1+A(f)) - ( 1+A() ) ° NOISE

NOISE- SIGNAL-
TRANSFER TRANSFER
FUNCTION FUNCTION

MU L, TR 0 OGR4

5T, A-X WfEs PR SS REXE AR AT ROE . R s
H PR A DA AP S E R, AU AT, AT LA 2 R R s
TR 7 B B Bk, HE T ARG BR IR AS 2 = 7 HER K 45 2R

LRV A, AR AR OHz AR ARHARIN, R Jm B M (K08 i 20 L7t
I HAE A 3 R KA B KA

FE— R 28 AR — R HOFERS b, B R s R PR, St R AR R
R . IRZA-T WGPt 2w, Wi ERATINA-E Feidiii s s
51 N 1N V11T N I AN U R s e T o= £ (W A R R Sk <3 2T
ML o

AENA-X Wi T (AR i A pGE e L R A i sl 1 1 Abit AR EAT
DEWANIIIR o 5 Y T 2 (A0 i i e R 7 AT R A RO i it ) 2
ANMERR . SR, T BRI PR S 0 TR, A, AT U AN e A SR 1 55 1 7
(IS Pt ECIE R i D) e F) R R B AL A ) R i o v T 8 S 0 D e o AT i
HAL BRI 2ok Bt

B 1.4 BoR 105 SAERC ISR s i RE P AR S DL o B0 DR & 0 AR A
L5 IR s R E A A (1 (sl Lda Bizs ). FTLAE Y, 24 47 FARHE IR 5 S5 i A 5
B8 BT, BB as AR T A-X Fe s ik B IS i 1 e e i 70 7%
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(AN g B A BRI T AR GUE RS, I DN A R R AT AR 1) i A e s B )
Kb, DERR A 7 RV AT SR I RAERE ST CAnlEl 1.4b Frors ).

ot
&

TFFFFF 7FFFFF
DIGITAL/DECIMATOR
i FILTER T
000000 1o/is=DR=K 000000 J, >
TME  Sianal /
o 7 T
® quantization S FREQUENCY 0000
800000 v NOISE v
AT SAMPLING RATE (1/1y) NOTE: DR=DECIMATION RATIO. AT DATE RATE (1/fp)

(a) (b) (c)

K 14 Bl o AR — AN R AR (2), RIS S (). ISR FEAIC T 4 g% (o

P UEPBAR I DY BEAE T P4 — NS 20 PR A5 5 R R i N 5, (H R Bk
FETIR BRI AR o G RRAF R T KR I R R s i 2 LU IRR
PR, (R X R O 4y 2 A IR

DRI, O AU AR K 5 AN DD R sl PR ek e o IO — M4 5
SRR RSB R G 2 BRI R . — b SRR T e iy 2y gt et —
4 24 PLIBAER AT CinBEl 1.40). B RAESRIE I BOInix L8 o HE e i 8l . BE LA
AR —UCF . B P R JEESUE T BRI A T — PR . SEERT)
FERIEL T BRICISE A T VR, BF K ANFEASE — A 24 A& G, KA1l
WU B RAE LR, AT SCRRRO I RAE LE R o B L0451 TR 2 SRR %6 5 A s
AR ILE, AICRSR 5 RBISRSR L, B R AT K A% R R R S
S BE R L, PHIAER PR R K 5, PR T AT BRI

JUFIRAMA-T s s — OBt FRZh sinc B0 FIR I8, M4
TEWEAS PRI N K AT 4 o FZA-Z 3] sinc SR A ARSI A . LAV HT& K
IKHA-E  ADC — AN IESZIE A

TEARIE T, AR R IR 280 T-45 5 R o MR I 3 (A&l 1.4b Jios)
TP 7 A, BT A RS A T 8 ) rm R A A P U
SO IR A 5 R FFT IR AE I dalrh (R R i 2 i HE R B A5 S DB i, B A5 K
DOBMICATE 5 HE VAT S R 7 L, I sl B AR ME M KD

BT EA T, fREZ TR T ) AL NN (1 AR S B, AR
PemE R B S e AL o Al SR AN RS . LA B R OR SR R R . R A
TR T BT BB A R AR SR B, a1 AR T A R R 1A AR
TIPS, RN, BRI T et s A A e R o SR 2R AT A LR AL 1 i
AT LA BN 70 R 1 ADC.

AR — PR R, JESERR 73 MR 4T ADC B (A 8. 1A AL e sdtiad 1
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BB RS (AT I, DRUA BB S WA AR RN . AR PR S520T ADC 147
RNEE. PHIZE I Fs CRTIZERFESAD T Fp Cirth8da At 22 1 L AE e ST iR ak
BRRAELEAR, EHEGEW TR SR RN 4 F) 32768, T A-X
ADC F e A4 o 2 H I P 18 A PR R A it 0 2
FEP 1.5 P B rb, (B i e fr kA< FUR IR B S RAEIR I T 02—
(} 1.5a). O~Fp ISR AER AR S H S8 A, U, DA O~Fp PR KT BARAE RS A1
R HC o TR R PR 1) Fo N 1 S 4085 (X E BBl Ak 2, BRI T A8 B A
PR T 5% B S 189 K 2 50 7 IS g A 5 (EL A R e T o AT P PR e 75 T A1 T
(8 1.8b). & 1c &t 17— AN KbE ADC iliR 5 A R B 1] R 9% s i

A A
— 1 . T 1 :
| SIGNAL SIGNAL | ;
| ] | E
| ] I ]
: : | quanT- !
QUANTIZATION ! | zATION
! NOISE ! | NOISE !
FD FS g FD FIS >
(a) (b)
%?7__—2———;
20
19 -
EFFECTIVE 18 v 4
RESOLUTION [
(RMS) 15
14
i
0 500 1000 1500 2000

DECIMATION RATIO
(c)

I 15: MG BRI (2 KGR (b) 3 S % 15 5 (o)
TEANSE AT BT B OUS e m i 25t e ek 2R 10 07 1l A2 15 8 o 2458 PR RAE A0
Al LLE PR AN BIA-Z ADC 1R 2R 5 I B 20 R 45 o A R A o 0 T —ME E 1)
TR, B IS e 25 38 IR ) S8 R M DIRE . JF H., R ZEOEARAE 20 i #8s
REESARAAN A, I XAR S, Fds AR IR TAE. RS G R00 H A
FEUIIR R DRFF IR AR E s, I HL AR s 1 300 ] DU B 4 1) i
Uiy 75 381 15 PR AT R 5K
HA-Y ADC 5EREMs S8 M TIE:

(A o e B FLRR FRIX AN 7, 24 R3IX AN AT AR H B2 R BELAE A 9.9k 4B 4L 3] 10.1k il 72
o, H I ZERLE 5o 12.56mV #-12.44mV
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a MRS EY 0.0 BRARE, RIIFEZE 2000 4N 4L

b.  BIYE 25mV 3G P 5 52 2000 ANk, RISl 12,507

c.  LLADSI232 #, ‘& 2447 BV wiE AR AR ADC, I FEALIESR], 2
FHR At Al 10SPS, W PGA BUE R 1 I, A AR (B g 75 108

1.79uV.
Table 1. AVDD = 5V, Vger = 5V, Data Rate = 10SPS
GAIN RMS NOISE PEAKFCPERRNQSE ! ENOB (RMS) NOISE-FREE BITS
1 420nV C 1700v ) 235 214
2 270nV 23.1 214
64 19nV 125nV 220 19.2
128 17nV 110nV 21.1 18.4

(1) Peak-to-peak noise data are based on direct measurement.

LI, ADS1232 [ JCNE A 5T A S 214 7, XA 2044 10°K
T4 ADS1232 14> LSB kN Jy: 1LSB=5V/10°=5uV < 12.5uV. 7EHHF
25m\V/ (103 B R 2 A A H P T LA 21 5000 AN, it AL EsK . Mk,
AT LATRTAG R -

i

5V for Ve 8 VEC| =

ADS1232

d. HEARFEE EIRATATLMEFH ADS1232 52k i, (HIEZE RGBT, ¥ 2%
WP CRLEGAS MR 7S, RS s R P P 25 ) [ (/N T 12,50V 2R
R AEf it o XIS, FRATAT LRI ADS1232 EBIK PGA, 4 A\ Z=fifE 5

O CRIZEEECA 1,2,4...128), L an A 1305 N[ 25mV ZE R Sl ik Py
PGA JiUK 64 %, 43] 1.6V A HERGES, BRI ARG LT/

1.6V/2000=800uV HiFI LASE I TAE T, 1XX R vevt IR EIL T V52, Hr
AL T K S IS JEORT FREL B, e kD, B R Tk R el s
MATI) Table 1 TATATLAE £, 71 PGA 5404 K )5, ADS1232 [¥1fiy A\ 4 Ik
PR F]: 125nV*64=8uV .

e {EPGA M T, AR LML 16 {7 st 4 A\l 5V [f) ADS1146
Sk siit, BEi ADS1146 (1) 1LSB=5V/65536=76uV, MJECKJEIH 1.6V %
Bif5 5 AT LT 1.6V/76uv=20,000 M4k | [FIR, ADS1146 thifif7 58311
FESTINGR, W] DASE A S HE M AR .
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A ADS1147 SERN 3 £ifiil RTD FFAHIE

ADS1147 Integraded Dual Programble Current Source

+5V

[
RW1 2 Ve A

o +
$E < ADS1147

x RW2 2 -

VIN- N\
? Rd 100 =

-l
!

RWS3 2

ADS1147 (16 fi1) 1 ADS1247 (24 fi) J2NEHGMEIA-X ADC, XJ ADC &
) RTD %555 BRI AR Bt , HaZe M N, PGA JEOK AR AR S rks e 75 )
A1 T T — KHEZ TSR HL B

bR TR, AR S XM GAR I 5 R R R, AT S ATE R
AT TAME 5 T ZER R RAE R RS R AR, LLnRah (5, HMURE SRR, X
I LB L1 Hz BAFrE AR S 2l DA 2 2K, 1 T1 HEH i) ADS127x, MV 5 5 DR ) et
BRI L X -AR ADC, it dE 3 3E A ix sk

AC Performance DC Precision

ADS1274/8 ) ADS1274/8

62kHz bandwidth

7
//
_og* / Audio ADCs are not suited for very low input

/ frequencies — DC typically blocked

_ane / - The ADS1274/8 has a chopper-stabilized
[ frontend for greatly improved DC accuracy

\
\\

Other 24-it\

industrial ADGs

100dB stopband
attenuation

K

.“I‘ Typical audio ADC response near DC

DC Response

| \ / 0L
120 v — = - " )
0 25 0 s m v ! Input Frzequency : ¢
oc Input Frequency (kHz) {kHz)

n &, AR R TG, FAHIE BLAURS FE I AV E - A% ADC #HLEL, ADS127x 4
AT B WA N, T LA 62KHz 4y B8 AU S-SR s T/ LR B 7 T, FAH [+
FRER IS - AT ADC ML, ADSI127x X 7670581 7 & (1) B AR FE

IR Y AR ADC R TR Y -AADC, AT 32 (R A M 24
EIRSRE, NI —L TR Y -AADC (24 474, SPIL ok 12C):

Hrik
s R (370) E-E
(B h)

ADS1232IPW 10SPS/80SPS, 50/60Hz ik #s, 4k PGA, 24 fii ADC 39 SSOP
ADSI1240E 15SPS, 50/60Hz ks, 247, HM PGA, 4iliE 38 SSOP

ADS1246IPW 2ksps max, 24 17, HEjl PGA, HiEIE 6 TSSOP
ADSI1247IPW 2ksps max, 24 7, w7 UL, SR PGA, XU#iE 7 TSSOP
ADS1248IPW 2ksps max, 24 1, IR A S 2% i R i i, B2 PGA, Y@ iE 7 TSSOP
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ADS1252U 40KSPS, 24 fi. ADC, HifiiE 6.45 soic
ADSI1255IDBT 30KSPS, 24 {7 ADC, WifiZEm PGA, XUEIEHIAN 7.2 SSoP
ADSI1271IPW 105KSPS, 24 fii ADC, HLifiiE 6.35 TSSOP
ADSI2741PAPT DU3E i (¥) ADS1271 15.35 HTQFP
ADS11461PW 2ksps max, 16 {7, i PGA, HuifiiE 4.4 TSSOP
ADS1147IPW 2ksps max, 16 7, 7 UL, R PGA, XU#iE 6 TSSOP
ADS1148IPW 2ksps max, 16 17, IR A2 2% i R dir i, B2 PGA, IYid & 6.5 TSSOP

ADSI1158IRTCT 16 77 16 JiiE 125KSPS X -A% ADC 6.55 QFN
ADS1174IPAPT 16 1. 4 018 52KSPS [Fl 5 RAE T - A% ADC 11 HTQFP

BT T Y -A ADC, A7 —HMNHFAEHET ZME -A ADC w25 RAE Y -A
ADC. BN H 55 9 il s S, HBIE 20—20KHzZ . BRI 348 AN AN i — B
TSR A 5, PSS 2w R RS B s A RIS T o A DB, SRR 3T N 5
TEIAF] 200K Hz: [ I R -1 75 1 B 248 Y8 BRSO, 100 b 55 ZE AR5 MR =, 75 2 & 1000B
(R EhAR T PRI ERAR i 35 4 ADC Al DAC #4224 fif1 X -A ADC, HTAREX
L6 ADC [ HIKEE, X8 ADC U LB e . HEFEAEFH M) T1 &4 ADC Al DAC f':

i
& fAifr (3&7t) SR
(A 4)
TLV320AIC23BPW 24 {, 96KSPS, ¥4l Codec 3.35 TSSOP
PCM1753DBQ 24 f, 192KSPS, SNR=106dB, 4 DAC 1.05 SSOP
PCM1804DB 24 f, 192KSPS, SNR=116dB, #4ii ADC 4 SSOP
PCM1803ADB 24 f, 96KSPS, SNR=103dB, i ADC 1.1 SSOP

2.2 PLC %A rEflim L0

fEb—Ah, BAVE EAH TR O SR . R I3RS B Y
K H 2 1) P R T R L AU R B 5 5

Output

Relays, Motor, etc.

» DAC > >
l/vDriuerDD +/-20mA,

+/-10¥ Out

Dac -boc >
Current 4..20ma,

Driver 0...20mA Out

Peripheral Driver

»

DAC

T+ T4

D
Voltage [/ “1ow .. +10%

Driver 0...10V Out

VREF ’

Buffer

'rocessor

g e e g
Optional Isolation

BB, AR B A h AR 2K, I R i E 5 (0-5V, £10V);
B FOR B AR Y, BRI T BRI K 4-20mA KOk ds SRS MR
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IR, AR KRR IR AR T PWM D30k 5)y . feilda 25 A JT DAC, 4k DAC
2RI N R PR

DAC .
Topology Speed Resolution Comments
General Setting Time Up to 16-bit | Simple operation, low
Purpose > 1uS cost, low power.

“R-String” | usually 10uS

Bipolar & Setting Time | Up to 16-18 bits| High precision,

Multiplying | > 0.2 usS moderate speed,
“R-2R” < 20MSPS Moderate to high cost.
Current < 1GSPS Up to 16-bit | Fast, expensive, large
Steering power requirements,

wideband preformance

K 1 DAC &3 (General Purpose) R (Bipolar) Wifh, AT Veer
i NS B R SE (RS [RISR A 40, — RBOR BUIE  DAC SRATHFLA (R-Sring) 45Ky, 1L
Vrer AESBIE T, SHAE—NRAERVEE N, tin 25V Zefy, JFHAFSER, R
AIMHz LR T8 DAC [ Veer 36 FIESBGE SOV, A5 HIESE, S ZEsMEin g
JECCN s, AT AR DY SRR o A 2B DAC 1) Vger i 55 1T B 10MHZ, 1
FETTIA £18V, FRATTSI R IX ST DAC Fr o4 ek 287 (Multiplying) DAC 5 MDAC.
MDAC i FH R, AR 5, [ IRS s iin £ M 32 20 2 N, AR R AR T i
THEFE A eI A DAC 552, FIIFAIH R-String DAC 4 DAC k=
£ 0-5V 155, JH MDAC k=4 10V [k {5 5

2.2.1 R-String DAC 584554t

R-String DAC, Bl IR DAC, RATBHUTT SRR 1R 7 50 S 5 N LR ) s,
PRI s R b o) s 45 At -

\

REF

- Low Cost
- Limited Accuracy
g | 5 4| o S— Code
Dr: E VOT!f = I/Ief ' N
Z [] 2
General Purpose DAC:
= T Viet is usually fixed or swing
within positive power rail

INPUT CODE

W B, —A N A7 H P DAC 8 2N —1 ANEPH, VCECRIME, s REAR A AR
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e B, 7R 12 622 LA B DAC b, JlH R 2 24 R String (1977 2R /b v BH s R4
VgerH

256 xR

R -
Tap Point A—— ¢~
R
Tap PointB—— R,

(VREFH _ VREFL) X DCODE

VX = + 2 X Vel
Vil ouT 65536 REF

an b &, 16 £ F B ER R DAC R N B 18], LS T4 8 A7 HiBH 5R 7Y DAC
AeSCHLK, R4 256 B K4 8 7 DAC, %I AS% R34 SRR 8 47
DAC X3 J5 M HL R EAT Al 43 o 329531 16 RrIFTRS S
HLBH R 28 DAC IIZZ Mz JEOAN B C5 P, 385 SR U B U N i HE 3 Tk S IR
KIBHAVEE, FEARHRAE 2 510039 25 I 7EAR S 2% B R I 4 A0 1 SRA5 K5 H B A V6
B2, BB AL Al DAC (IR ik, b, PG 7 HF,
WA RERZ 1 B RN . fE¥T DAC I, AT L% R

1) SPEED (Settling Time or Update Rate) and RESOLUTION bits
Which one is more important? S or R

Analog Supply Voltage AvDD

Reference Voltage VRef: Int or Ext Digital Supply Voltage DVDD

2) Digital Input Dw 3) Analog Output Acur

Interface: (pick one)

I§Ce:”a"SPI Number of Outputs

Parallel Unipolar or Bipolar

L\E;I;ls_es lized or Parallel 0123 45 67 Output Voltage or Current
. oerialized or Paralle Input Voltage Ouput Range I

DAC IR AN ADC IR AN, — R B OUPE . R A 2 70
ZIIESERYE, XN ADC #N IARRE, ARH R S Bk . MYKBI ADC A —FF, 7£ DAC
ZJr WA AUECE — MBI SR BR i G, IXX DAC SRy — L4 pk,
(RS TN

DAC [ il 32 JSE AN N7 I [ A ADC 1R SRAY: 18 S8 A N7 I [ A7 AR 1K) 35 S TRl B
M (HCRFEESE) FsRl, fE/7/E (HERE) WA S FINGEARH EE 3R, Fs 420
AR F WG RS T X mORFAR e B, JF HAR R 2 L.

XTI AR, 2 2 /DD REIPE . JNTIN (AE BRI P2 — IR E
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fabr, WT ADC SR, XSRFECRFFS AR TSR I RS 5 25 e 1IN a), Rt
LI TER T RAEI (8], IS AR FEMERI IS5 R X T DAC Kiid, Zerbiaigffin ik
ST EEORS Al TG LI ()1, A RA AR 5 1 7 BT RS P WA s o R, AT RE s
PAERENE X TZEIE RGO, AR EIE VI IR T e AR ER S S, PR
55 HaE B MRS RS AR TR @ IR o 0 X =R Dk Ul  FRAT ST LAEAE 2By

BRAE 5 IRARE -

W BRSNS S R AEBRARE (Hein ADC JF4A—ANHT IR FE A 1k DAC 11
HUPMNSUR), {55 7 B R A BeAR s BT RS b (B e T R e RS g N 1]
AR, Hedng ik 24N 99.999% T 7 (1 1) 4y £ 7 I ) AR A 201D Bk, %)
TORME T R R, 8 F ™ AR R P I B SR 2 DAC Skt N I ) o i A 2
TN R R o e S A

DAC 5 w4 A\ 7AW ADC 2818, I mok B2 11 DAC T kA SPIL 77 Ui
Frshl, EmBEE LTHE] MSPS I, 347 DAC JFUAHBL, 1X—23% DAC JlH ke ik %
KT AE.

HIBH ER 2K DAC A —ANd5 KR A il & FEA% 8 R HOR AR & R, a2 Ui /e
S R R L S ) P LGRS — B ETHIORER, AN AP s tiile 75— S8 BR W 20 1 PR kG
A, Kk DAC LA R

PATHELEAL (1) TI HBH # % DAC 4 :

SEa Hrik

=B R i (3R70) E-E

BREH (B h)
TLV5638ID XUIE IE (1) TLV5636 75 3.75 soic
TLV5636ID 12 {7, @2 1S, Hi4T DAC, WANTSH% 75 3.65 soIC
DAC8550IDGKT | 16 fii, #{&iklikel T4, H4T DAC, 4ME5% 250 3.2 MSOP
DAC8552IDGKT 3 A AR AS () DAC8550, 737N ] 10uS 250 5.8 MSOP
DAC85541PW PUH J& i A ) DACB550 90 13 TSSOP

2.2.2 MDAC 53 ikiti5 5S4

MDAC XH R-2R I IE M 45k, an FEFTR, 22— 1247 MDAC 7nE K-

53



v, . ] .
il I Code Iout
REF
» _

R 4096 R,
Ry =R

Code
4096

Tout =T, x

TEIEA R, R-2R FEPH A0S SCHE, W &, R-2R HIFHM 4% M 5 —H 2R MHi%
{1y i 42 N SIS TP TR A N i, FEE s 38 TSP o o R P Ak 45 S A it 48 A b LT
KB VREF Ui G 1 23, Tl AN IFRAEA A0 B I, R-2R Mg 2 —AMEEMFE R: i
A R-2R FZ8 I HL R A lrotar =Vrer/R: R-2R HL LR 48 753 B S B0 T v s 30 v R AR e 4,
e HA PR IR 75 /N AU NS TR S e, Serp, AN 2R BRI R
AR 55T A N AL MDAC i, MSB 4bff 2R Eiiad (i /A V2 roraLs
MSB-1 4b 1) 2R i i HLIE N Irorac/2®, MSB-2 &b HLA lrorac/2%+++++, 7E LSB kit
(IR Irorac/2s IXHE, JLF NANIFSCH AT LASERL N A1) DAC #5411 v FHL 4 th 6k
DE| 2N AN, FG BRI, Pt R-2R Y DAC ¥R AT AR MAIA 2 12 7 B |, 3
18 fi7; 1 DAC %4 58k Code If, FFOGos ML A D)3, A IAE N AZ T80 AH 3 14 H
W Vrorar-Codel2Y; HRAFIZ TR WTIEEMER (Vrer/R) * Codel2Y= —Vou/Rra; Reg i H 4
J§/E MDAC W8, I RIERT R AR, IXHERT LIAFE] Vo= —Vres* Code/2",

X1 MDAC K iit, A Veer 205 PR SRR B H VREF I Hig, H2E
HIBIS ORI & A, B MDAC SR 3.3V S i it i, MDAC A LASE IR
P b F i A o SR BRATT I BT AR IR T FRAT A F W SR AH MDAC Filgh
IS HOR SEHLE 3 UK 10V B £ 10V HL s (1 4t

10k 10k
VWA VWA

5kQ

+2.5V &
(+10V)

T2
OPA277
+

~2.5V < Vgur < +2.5V
(-10V < Vg < +10V)

114, DACT7811 i i 55—~ OPA277 AL ¥4 i >y — 10V i OV 1] i ; 55 — 4> OPA277
LI A A AR ISR AL, 10V 1225 Wl A (a9 — 10V 3 OV, 1l DACT811 il
H—A OPA277 14t AL 55—/~ OPA277 L E It o OV 2+20V, AN 5 Bl 43 2] — 10V
F+10V K LTEH, BERTE AN Vour=2*Veer* (Code/4096) —Vrer. VEEEAS



RISMIGZHON, 11T DACTBLL (ot b pBok, ABEdE R hBe ks Aok
MDA ME RS IO (AN AZ A S MR SER B K. TLAE DACTSRx (9%
B3RS SRR O XS5 RS

VA I Vou=—Ves* Codel2" 4] MDAC {EICHHEE 2 2 26104
i, BN TR BE, TTLURIFT MDAC ISR SRR R B0 T4 . 80,
A HE MDAC JCLEIE I R IEL 71 BLAFE) A FREHOCSR, (BRSNS,
B2 RSN 250 S VR AR A T BLARHE ¥ E T

Tout y Code _ Ther
R 4096 R,
. R R, =R
M . 4096
Rp o Tout=—I",, x——
L VW Code

23] MDAC 1) VREF 5| s #3048 £ 15V Az L F 1 v R 4y A\ 50 FEL R 10MHz [1)-3dB
Wrwe, [FINIEATHI N MDAC #l1I4 20MHz [RIEr%, Rt el LA ] MDAC Skilkfr—4t
KHz & 2% 1R 3% TE AN & Fh R IR A 5

Vagr O—]

—OVo,r Sine Wave up to MHz
DC Signal

Digital Sine Wace Voo
Control Words )
Update Rate up to 20MSPS

Vigr O

1
—OVour
+
AM Signal or

uz Mixed Sine Wace

Digital Square/Sine Wace
Control Words
Update Rate up to 20MSPS

W B, fr—H MDAC, il DAC7822, i A\— MBS %L 10V, HETL
(1) 1E 5% I8 DAC, T8 Ik A2 J50 AT LA A S b XU P PR I %8 s 4% A A 1 5% 38
NEE A~ MDAC (P AN, TSR (R IR A5 5 5T DAC st mT US BRI 5 54t 7

£ MDAC W 1, R-2R HLFH B2 #8211 TAR, a2 Ut & 55 I VREF i
WA, FIH VREF S A H B E FRARE I S B B 2 R i 45, Rl 1E 18] R-2R DAC ()
b2 R, 7E DAC AR 2 HUZ Ok 56 O Rt 21 i s 1 8 4. 3RATTAT LK R-2R
FELFL D9 26 1 e Tl I o, I S A i v R R P A
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REF (Analog Output Voltage)

?

rTTYo7T
T | - OUT1 (Fixed Input Voltage)

/J7 ouT2

&, Z2WEV, N OUTLHIN, OUT2 B, BN %t vk Vo=V, *Code/2V. %
] R-2R 4 DAC FIHH T R-2R HLFH D, R m s i, AHBR T KA 56 A 58 B s Y el
IR HIX PPl #11) DAC il H K H W B[ 2 S 2% W EIR, W K, DACT6LL Hi & —Mix

] R-2R [ DAC, ‘& W T —A™ 2.435V [l 2 2% HL R — /M 2 4 1.682 £ [ 4 HH 18 il
IXFE DACT611 P NS —— %N, BN N, B4 NmV s .

R-2R DAC
2R

Output Amplifier

L

Buffer )
pandgap ﬂl>—‘ DAC7611 Full-Scale Range = 4.095V
R1 Least Significant Bit = 1mV
9 DIGITAL INPUT CODE ANALOG OUTPUT
= STRAIGHT BINARY v)
| | FFF,, +4.095
L, R 801, +2.049
800, +2.048
= 2R 7FFy +2.047
000, 0
ALY TI MDAC 1
Hrik
=B R (%70) E-E
(B h)
DAC7811IDGS 12 7, HA4T, FEE 0.2Us, +£15V, 10MHz 2,55 MSOP
DAC7821IPW 12 7, JFAT, WIHZE 20MSPS, ## rita 0.2Us, +15V, 10MHz 2.6 TSSOP
DAC7822IRTAT XEIE ) DACT821 4.2 QFN
DACS8801IDGKT 14 7, H47, +18V, 10MHz, #7i}E 0.5uS 53 MSOP
DACB8802IPW XU E (¥ DAC8802 7.75 TSSOP
DACS8805QDBT XU E (¥ DAC8806 7.75 TSSOP
DAC88061DB 14 fi7, A7, RIFHE 20MSPS, +£18V, 10MHz, AL (A 0.5uS 7 SSoP
DACS8811IBDGKT 16 7, H47, @IE 0.5uS, +15V, MDAC 7.9 MSOP
DAC8820I1BDB 16 7, JFAT, WIHr=E 20MSPS, # rita 0.5uS, +15V, MDAC 8.5 SSOP
DACB8812IBPW AW IE (¥ DAC8811 8.4 TSSOP
DAC8822QBDBT XU E (¥ DAC8820 8.65 TSSOP
2.2.3 PWM {55 DAC

IEAIR AR S K PWM - ke 58 BB 5, FATTRT L™ AT 22 1) B S % i s
H1 PWM S ABHUE RSB ™ AR 2% s, JLAERRRE AR FIN B, yEBaail, sk
WU WEARBAE RIS K PWM KA A GE 64 NI RN EE, A 7E BV
RGP A LA S 78mv FRRERE o
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TERAE TS PWM o, IR iafE JOEEAC AR A, AR LL#E s b, T, /2 PWM
55 AR Toge /2 PWM 55 RN T, +Toge =T 0 PWM 5511
— AN

FE—> PWM JE I, B Bm] i R 40 23 I BRE (KO 20 i P T H PWM A5 5 7742
M E IS % BT RIRER SR R . T PWM {5 5P E B RUE S IS iR ek
BEBERAS LSB) AR UKo 7E—/NEW T Aot it 20 %14 K ONIfigsE T dr 43 L
TR KD e T DAC IFBIARKNT, B 234, DAC 7354 log(K)/log(2).

PRGBS 2 H2AE PWM J5, TR — B, Vege o Vage NAMEITT,, »
Tore MUEHLHE Vop, B Vrer=Vop* ToV(Tont Tore)= Vop* TonT. W15 Ay 25 L KT 50%,
T2 L 25 KT Vppl2.

U SRAE T 25 e, PWM A S 3T G TG I8N, B4 R Ge e 2 e i 25 I e
A2, 11O S ffBIR R ZE, AR DR 38R S0 Al S8 BOZ B AR T e 3 2 B
SRR T g . 72 R, FRT (PRI 224 K PWM IR 75 5 28 ek
ERHIAE T o T RN A5 T IR 2% (R 3 o

MICROCONTROLLER

Vowm R,
PWM OUTPUT A
VREF
ANALOG-FILTER  ~
CORNER FREQUENCY PWM FUNDAMENTAL
FILTER 0dB
AMPLITUDE H PWM THIRD
(@B) : HARMONIC
: PWM FIFTH
ACCEPTABLE : HARI\/I40NIC
RIPPLE : |
MAGNITUDE H
i T 3T 5T
FREQUENCY
(Hz)

PWM {3 5 #6400 LU 5 IOBEESE B RIFIESEI L PWM 55 (@): PWM Z858 — S Bl iCi sk
2 de R 7E FFT B b, /RS PWM A5 536500 UT, T8 PWM (IR (b)s 48R
(GRS, FEI (o) WL T M RI4S

FIIA R feprpsr oroer. miurer = Touna /(07 ASTO2)2 - 1), 17 AT HEX B — WM
DEVE A AL AL Qe A3 bR, 2 BRI Ay SR B 0 i I8 85 1) s A3 ot 8 1 % 7 A %6 )5 LA
20dB/decade (¥R N R, % ASTOP & Wil A4, UL dB by safy, #7HIEais s
#ik 1000 %, R ASTOP=-60dB, 5 ZEUkiH; & 1Al b5 LA 2 Lol /2 R T A5 2506
%: 600B/20dB/decade=3decade=3 > 10 {5 4ifE =10°, Rl fpwm B fo ) 1000 1% A4 fici
SETEPREE R, g LI R PR e A SRR A ) L DR, AR 2 B A )
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AT ULRRAT S B Pty RPN, s I R IATTE (Fowmlfe AN, (H BT R E
P I AT AR SRR o ) o

IR B RS AW N DRFIRUE, IR 5 Y &% (R H AT R B i e e 2 14
Bl XA, DUMHUER T CAT—NETEG B IE s i BOR B k£, NI KIZTH
JRRBEIOHAT, BN YR B A R R S 1 o

AT IRRICERNATHAX, PWM R8T, AT st — S A H i 2% ik
(1 DAC. il ™ 4 PWM {5 5 (EEA I B, DA S AU D s O AL E AR X
B AIIARIRBI 3R o A RARR XA RGP N, T AR oy PWM IR B,
o ff AT DAC. RN T PR B AT B0 255K, BT DAC 52— MRATIR S ) (R 4%

HI PWM A5 5 7 AU T 18 55— AN Ao mT AR RO i AR S 5, T
i S B M A bR A, SRS B R S AT LU RS B A TR 2 . e
HE L LA BEES W 2 T, 4 T REWS AT S R ARSI 5, AT s — i
Feiteds (VIFSededs), AR BT IS O AN R K 7 A 7 AT SEBLEC Y7
K S, HEAAAE I VIF He i A

ik
A A (1) LS
(AL )
VFC32KP AR HL S RIS P A< e 4 6 DIP

FRATTEL T ) TMS320F2808 4 471 fiftidt — 5 e 2l 8 v 7 XK PWM {5 5 K A2l
Figure 1. Resolution Calculations for Conventionally Generated PWM

}1— Teun >i PWM resolution (%) = Fpyu/Fsysoikour X 100%
| PWM resolution (bits) = Log, (Tpwm/TsyscLkout)

PWM

:
| : } i >
P T

I ERE T C2000 (1) ePWM A 38 RS FE T i

PWM resolution = PWM [{J41%/C2000 RZE T BIfrAA, il &2 PWM [R5
200KHz, C2000 T{E45% % 100MHz I, PWM [{IF5E 4 0.2%; ok it C2000 [t & i)
BPRT ASE A PWM I D)8 500 AT IO B, s 3> A W11 500 4571
A AR Bl BT LASEIR 9 A AR

HULRATES], 2 PWM SRR, RGN, ArsSeBliroRs BTG, SR
e R ER PWM 53 IA 21 MHzZ 2000, ATk D A8 25 1K RS RUR G A, h T
187 PWM Bi37E MHz (00 AT SR 8= R 23 B3, T1L 1 C2000 414 HRPWM i3k,
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XA e R /N2 150ps FIAH 73 I B, AAITRK S i PWM 155 (RR [

Figure 2. Operating Logic Using MEP

¢ PWM period (N CPU cycles) il
| PWM duty I
0to 1.0in Q15 f t
|< (Ot 1.0in ormat) » MEP scale factor |
Number of MEP steps _
in one coarse step
—

|||||||||\||||||||||||||||||||||||||||I||||\||I|||||||||||||||!|||||||!||||||||||||||||\||||||||||||||

[——*— Coarse step size
@ 100 MHz CPU frequency = 10 ns

[
[
MEP step — k—

Number of coarse steps = integer(PWMduty * PWMperiod)
Number of MEP steps = fraction(PWMduty * PWMperiod) * (MEPScaleFactor)

16-bit CMPA register value = number of coarse steps
16-bit CMPAHR register value = (number of MEP steps) << 8 + 0x180 (rounding)t

n B, Ese i C2000 RGBT PWM 1 —ANJEIHEA TR Sy, AR5 th MEP Btk
SR 43 I (I BSUEA 740 4, 5 28T LABR AR /)N 150ps )73 3% 5 o X I [ £ /& 200K Hz ) PWM
55 A4 Sus), FIH HRPWM FTLUAS] 30X 10 ° [fk5 )% (150ps/5us); & it —4
PWM J5 3R] 4 57 fi 33333 AN BT ml# U6 vl LAAT 33333 M s L i i axX v
HRPWM A3 15 £7 (K45 5

FIH ePWM HI HRPWM H] 343K PWM KB QT MR (R HRPWM K 180ps
R, R 8y 100MHz):

Table 1. Resolution for PWM and HRPWM

PWM Regular Resolution (PWM) High Resolution (HRPWM)
&ﬁ;‘) Bits % Bits %
20 12.3 0.0 18.1 0.000
50 11.0 0.0 16.8 0.001
100 10.0 0.1 15.8 0.002
150 94 0.2 15.2 0.003
200 9.0 0.2 14.8 0.004
250 8.6 0.3 14.4 0.005
500 76 0.5 13.8 0.007
1000 6.6 1.0 12.4 0.018
1500 6.1 1.5 11.9 0.027
2000 5.6 2.0 11.4 0.036

WIRFEE LG, 5 HARK C2000 #e/1%8kE, o3k SPRU924E.

Tl B HL K&

MSP430: 16 {7 B DAL 5 L :
Di#E: & MHz W6 160uA, fIRIHFERI 0.1uA; WP N F] /N T 1uS;
HE: 8MHz-25MHz;
FEMEEH ISP, 12C, UART, USB;
SR PERER: 12/16 fif ADC; 12 fif DAC; izjf; LL#iss;
HoAth: fEFIeiLA%; DMA; Super Timer (PWM);
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Luminary LM3S: 32 i7 ARM Cortex M3 %, 50MHz—100MHz;
FEMB AN WIAESE: CAN, Ethernet, USB O/H/D;
W NIESE: PWM, SPI, 12C, 12S, UART;
e ERER: 10 7 IMSPS [ ADC;  HL#5 %%,
HAth: DMA; FJEW] FLASH f7fi#; 1IEAC40A%; Timers AMGEE:M;
C2000: 32 frErr s s/ B fr B, 60MHZz-300MHz, & si/iF siAb B2 5
FEMF T CAN, LIN, SPI, 12C, McBSP, UART;
WSt moR L PWM R A2 4%: ePWM il HRPWM
SR TR 12 f7 125MSPSADC, LL#iEs;
Fofth: DMA; =g, IEA SRS, ¥ A b 3%

SPWM 55 5IE%iK:

T RRATTA A T A R HLE) PWM iR EE—AN DAC, AT A — AN S 1
B Z BB AR EET, 2 PWM 55 10 2SR e, iR &RATH
IESZ B IR R L PWM 125 L, B4 2) SPWM B CIESZ T PWM ), SPWM 1
52 N AR PRI, E e UPS HYE, OKBHAEMEHL, ARM RS A% B DC-AC #5461
Wt

Modulating Waveform Carrier waveform

ALY
VN

T
N NEEn
i b, R TR 3T SPWM 7%, RIPRE IE 5K BRI i — Fripig A LR

2%, AEELIR S A B AT 3RS SPWM . FH TINA-TI B0 ECEEER I R IR, SN =A%
3 10kHz, 1E5Z9 0 1kHz:

Triangle _ SPWNMout
+
VG1 c
£ <)
SineWaveln ¢ 2 b=
= =
¥
Vin 2
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600—

500— ST T A =T A A

il

4.00—]

500—]

1.00—

Axis label

0.0 =

E SineWaveln {I'_l'"r_iua_rﬁl%%

-1.00 T T T
0.00 1.00m 200m

3.00m

X SPWM g, FRATTRIAISRAF IEGZ0, X F-3dB #EME W E N L4kHz, 52301

TINA-TI R IA

C168nF
_‘ L
I
Triangle . SPWMout =
R2 20.5kOhm ——{ SineWaveOut
¢ U1 TLV349 o
U2 OPA364
c R3 1.78kOhm N
i —tf C36.8nF = 15y

SineWaveln < 2 — I I

& I V+ 5V - L

+

500 =T 1 At 1 1

o .

Axis label

3007E
1 SineWaveln —
1 /%\ | /7

E |/ ™| [SinewaveOut

-1.00— T I
0.00 1.00m

2.00m

I ESZ BN SPWM FRIFRG, — 20, SPWM i 5 5 24 L I 5% AR A7 22 22
7 FEURAEE B e PR A Iy >R F T 2 2 R — AT I 5K R 2 SPWM R 4 A 4L 7
%, AEEAH PWM S BT HLe, 4 C2000 A M3 ALERAS,  FRATTAT AR A A

SPWM 3%, fi] S i sl 2 4% I IE SZ A E I S 35 PWM 53
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RN SPWM FE4 o IE %%, AR IE B 45 & AT /D
FEMA AR, AR ME T 2010 4E T C2000 DSP i A B8 fir A 1) — 23248 )

W, JREEA PCB & Gl BAUEL Y T F2812,F2808,F28234,F23335,F28027 %5 1- ijit

C2000 )7, ATLAMHCA /N RGBT KRS AT D LU EAS, 7E DC-AC ##uix />

BHY, SRR T SPWM BEREEH o HAEE W~ E TR

PIDER Ll i |l vy ol PR Ll i

A

YR o o w5
Y U"lv \J
E NGV N i R
s xRl A
Rl B Kol
Ii Ui uf io
LCD -
[ AD 1<
i—\‘ -
TZ f
F28027
EPWM UKz FL %
XINTL |
% > XINT3  XINT2 la—i {5 5 i | lE 255 U

B2 IPENE S AR e S

VR DR A EAR VT AR UL L ik s R, AR LA ], L SRR B R A
AR BRI IE 508, 15 PRI A3 AN BT SR dp e (R B SRR o IX I AT LLR A TLCO4
XA 4 BB T OC A DB A o« T DG MU AR DRI A — Tt i 42 1) P 38 T DA e R e
VAR A, FC BRI T OC AR AN IR (1 IS A 470 7 AS [ 19 45 2 PR .
TLCO4ID, ik LA 0.1Hz | 40KHz [\ FF X HLZF 4 B Butterworth 3 4% . a1 F K&,
TLCO4 [H# A% i CLKIN [y, Bi: fe=folk/50,felk 4 M KMEH A 2MHzZ, 1
2 1 TLCOAD [k 1E49% 7. 40KHZ.,

5V
IE

31 Ls Level Shift

—— 5V
cmos—| |_| 1| CLKIN Dﬁ
CLKIN _5v

2 | CLKR

Nonoverlapping
Clock Generator

1¢1 4 62
8 § FILTERIN Butterworth
5 FILTER
6 | AGND Fourth-Order ouT
T Low-Pass Filter

Vee-

-5V
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FAr T DUMSEF B0 5 L 2E 1K) SPWM JBG%E N TLCO4 R30I, AR5 FH B o BLAs IR TR I 28
al i b R A — N SRS R 3 TLCO4 (M EATR o XA Bk RIS I AL B i

ik
B A (1) LS
(AL )
TLCO4ID HUEAFA 0.1 £ 40KHz IJT 5L HIA 4 B Butterworth JE 1% 1.15 soic
UAF42AP A IR UED 7.55 DIP

PL: 2%

FER P52 A2 SPWM R I, AT T LA FRAs T ] R R R R I8 TR 4% »
BT HEB M A L, SRR A o LRARER B AT A 2 AIADC. THLEAR
7 P A B AT A PRSI, R AR (AP W NI TR] L S8 RN HLS Y B AR
A FL ARG 7™ i A S SBOR #s 5 BE AR 413 I B R i i — 220t 2% 8

M RING

A HIAR T 1 (Open-Drain/Collector): 5 HUBK T i E 4y v B &% 5 @ S IS IE , JF SEVFLE
B S IZ AT R VAR ER: .

« HEBRIC (Push-Pull) - HESRAIRAEATZ Eav i flas . T th AP B S %50, A,
TR P R T LR 1 H R

MRz A (8] CFRRSEIR ) « LRSI 15 5 i W PR T % FER ] AT D (ne) B AR (K L
B BEEEIRMA0k, Bt iR n . JATH 7R SR I PERE S TR I DR A1 3EAT
o TLVIAXRIFLMUE T B /TNAE R F AL, 25 P A LnA I SEIR (X AT Sus.

PR BBFEE M ARRRES: T ZoRAE LR % 2 5y SEBLD CHL PV fN /ol 38 25 1) S N A
5, 5% RETLV230x (IR T 2% ) 5E TLV 270x (i3 20)i8 MR 28 5 LU A i 41 & o IR SEIL
TIRERSAFRENE A 1148 5 FH 23 ) R AS

PeBeaR AN s FEEME: Y LA ae 5 2 — AN R OREAT B . TLV301LI 2 R ] 451
945 T SCTOH} e 1 L e o AT s vk 755X Co

B ERRIMNER: 50 P LU BAR AT MU R o0 . R s e i, I HT TR
Ji2E . i, fER PR R PR AR K, At N F R P S A TR R bR A B )
R I, SRS %P LT, Fdm i o o r, g r, 2t
A AT SRS BT AR Kby 282K AR LR A%, AL A5 T T B i B AR XU ] P
DL R 1 TLV 3501 A 451, 62 4 H FR Y8 [ A+5mV, 7EIX AN B P, BRA s o) I 7 R 41K
PUREIR 2, IR 5 MBLRE1E, [k, TLV3S01A tA7emV kiR, MH oL, 6mVIk
IR T2 H] T, AH 2 F R R P K sl LU AL S IR AR Al T8 i, A PR IS
A, % I FATIS IR, DA SR LU S HRPT T HRae ), ek S BRI AR o . H T
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Vou=V.=5V, VoL=0V, XI5 5 MVrerFVreet+Vhysto

Vg =5V

V+) xR
Vi Oo— vV _ (VH) xRy + 6mV
HYST
R;=51Q R, = 50ks’z
Vrer O— WA YW
HEAEAT R BT LU A A
HiEa iz
=B [iiF] iC (&) S
BREE | A R)
TLV3501AID MR E] 4nS, IR Push-Pull Lh#a% 75 15 soIC
TL3116ID Wi S E] 10nS, 8 i Open Drain HL#% 75 0.95 solC
TLV3701ID Wi S [E] 36US, R AIKTIAE Push-Pull LU 3% 75 0.6 solC
TLV3401ID Wi S ] 80US, R AILTAE Open Drain LU 3% 75 0.6 solC
TLC372IP Wi S E] 0.2uS, X feiidt Open Drain LU 3% 50 0.36 DIP
TLV3011AIDBVT WK, MR ) 6uS, fikZh#E Open Drain Lhig 23 250 0.85 SOT23
TLV3012AIDBVT WS, MR ] 6uS, fIRIhAE Push-Pull LA 3% 250 0.85 SOT23
TLV2302ID HHS G, W NN ) 55uS, Open Drain EL# 4% 75 0.85 solC
TLV2702ID HHZ TR, W N E] 36US, Push-Pull LhAs 3% 75 11 solC

2.2.4 4-20mA % 31%55

KE AR ARH P BRS232, RSA85, CANZ: Tl 1w ML, MRt 75
TR B A, FATHAT 2 5 AORAL S W8 7 ol btk 7 S - 2 ) B e
BIUnR e F . JEEE. MRESE, X EHTR T e i s U S A R AR i B L B KA R
BB R B e Tl Bdge) 2 SR 2 FH 4~20mA Ha i R AR H ol . SR it 5 119
JEU R AN 5 2 T, TR VB 7 P st 75 e P 1) P T AT BV, (R 7S TR T AR 59
JIT LA 75 R N T AL, B e 4— 20mAfE By R IO 22 AR W /N HIRE A LR T
TCII R, T r B A EAE B P AN R RS B, DRI AE S E A 2k BT DB E K T
TSR A BRI S 1, e Ao BT T L 5 i 1> 2500 48 21 H 1) r BELk T LA3RA50—
SV (R HLI , ARA A BELBT IR S0 10 L Ak A nA R 1A i N FELIAD IR 7 7 2R i Al S 11 H R e 7

_F PR 20mA 2 A A B R (1 25K . 20mA K HILURIE BT 5 1 1) K AR R AN 2 A R ELT .
PR AT HLOmA T SRR S T REAT TN T 2. I TR AN SR TAmA, i 2 DR s 167 2%
IR AR 0. B H 2mATE g Wk 4R A4 .

HL YR AR 6 SR ) B A 0 A~ 20mA LR AT ), A SREEAT A s FEAE v o A LR Y
FEARAI T IR, I AR R 2, RN AR, R N DY
AR, HLG AT DS FR S - HRZE (A FHVCCHEIEGND), Al 4Rk, BrLlIifedt



A PR DL AR L A FR 2 A =il AR o JESER KT REVE RS, 4-20mA HIG AR B gt T LA
AASTEAAE, ARIR AR B AR X T ANRR IR B, X AR AR TR AME2IR L, I
WK A PSR 1635 Tl IR AR UE T B AmA, BRI A Py, AR At il 1
24V, AmAfitHL (BRI, 7R N SRR IDCIDCHLYE (TPS54331,TPS54160), {IKY)
FERIAL ARG S8 5y DLSAR IR ALEE RS (LIMSPA30) %) T £k i1 (1 4-20mA i & Al
T IR L AR AR R BT SOR T RE T X AT Bk

HEFF A8 11 4-20mA A 3% 28 A2 I 284

Lrig8
BBAHTE _
s & (T) ESp
BHEH
(BAr: F)
XTR105PA XX 800uA il , 100 Bk RTD ik P4k, 4-20mA ZZi% 4%, 2-Wire 25 4.6 DIP
XTR106PA 5V/2.5V Wi, FFEBI R ZPEAL, 4-20mA ARiARE, 2-Wire 25 4.6 DIP
XTR115UA VE| 1 e, 4-20mA ARIESS, WS 2.5V, 2-Wire 75 1.25 soIC
XTR116UA V E L Bk, 4-20mA ARI%EDE, S 4,006V, 2-Wire 75 1.25 solC
XTR111AIDGQT RS, RSV B B, 3-Wire 250 1.25 MSOP
XTR300AIRGWT ORI s B R A SR B A, 3Wire 250 2.7 QFN
RCV420JP 4-20mA B2 H 25 3.55 DIP

2.25 hERM AKX PWM IhZERIK 538

R A5 18 SRR T e AL 30mALL T UK ) HIAT, it RS RO MR S — Mt e £ 15VZ 1
E— LRI BN R M AT, JoAT 75 BRSO i T IR b = A B ) % 50K

B8 o THRABOR 2% TSR FH BT 16 i 80V A LOAKI Bt Jsaly (R i e 17 7 W s B K AR
BT — R LR R 2N B T R Y SRR RS, E 08 eV ek A
DL HE SO o SR AR R PO R YIS T ik 3600V/ b sIF R IE A, Hi W]
1%250mA. BRTHE BRI 3R AT

THERAGFE: DR BEPE TR TR ER I S R, DL A O 2o NI (s 1 b
THUEM TAREE A, B0k 7 DR IBOCE A RTEENE . #8730 Dh AR BOCE W B T #bed i fr
o AR 9 Y (¥ PowerPADME RS AR AL 1 BRI vt F I, ST il RS B 1C I AR
R . PowerPADMR A ANA ALY TAR KR IE I, BRI T 4F IR I A .

AT (FPBW): SRR 57 98, e gt ) DD A MO ER RESRAT B PR A Dy

FL BB 75y e A B B oE e 1 PR e T S it LR T R D R o L fp L R B 7
AR AN 24 35 8 DAIRE G0 08 B3k Hh B ke e 28 PR o AN [R) T e A H FR I % LA B T T
FEHLBH 7T, OPAS47. OPAS48 K OPASAQT) R JFUK A B T ML URLIER N o AN 7 1 ik P AN il (5
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5 B AT AE H PR AT R 0, ol I o R o R 5 1 4 T A - OASE TH Z A vy 1 L PR o eI
R AR A OPASEX R BT R « BT 1 2A% Y _E BR IFIOPASG 7R H T 17N R QN 2% .

POCHT: A B LS BURF AR N, P BB S i L (shut-oFF) 2 B 3l R INTIBOR &%

SEphER. ZZphut, WIBUF634, W R T S iik[li%,
KNI BN TERE o 24 N SRR 45

BITEIE . 52 0% T i G b &5 (10 N A iy TBOR #3480 A7 ik o
AL HI I TID) R BOR S A G h A7 -

CLgR e i gt T BRI, JFGE TH
SRIE I, 2 P B AR 5 38 W RS B TSOR AR 1) R

Lrig8
s & (T) ESp
(BAT: F)
OPA561PWP oK 15V ik, GBW=17MHz, 1.2A ZELEéid, 12Vpp fid 2.8 HTSSOP
OPA548T ok 60V fitHl, GBW=1MHz, 3A M4t 6.9 TO-220
OPA549T ok 60V fitHl, GBW=1MHz, 9A M4t 12 TO-220
OPA567AIRHGT A5V fitHL, GBW=1.2MHz, 2A #&:HH, R-RI/O 2.55 QFN
OPA454IDDA Ik 100V ik, GBW=2.5MHz, +150mA %44 3.8 S{e]le
OPA453TA Ik 80V fitHL, GBW=7.5MHz, +50mA %44 2.55 TO-220
BUF634P FERZE A%, +18V fit, GBW=180MHz, SR=2000V/uS, SR=+250mA %44 4.40 DIP
BUF602ID FHZE A%, 6V fitH, GBW=1200MHz, SR=8000V/uS, *+60mA %44 0.85 soic
OPA692ID FRZE A%, 6V fitt, GBW=225MHz, SR=2000V/uS, +190mA 44t 1.14 soic
OPAG93ID FOELE S, 6V L, G=2,GBW=700MHz, SR=2000V/uS, +120mA %44 1.6 solC
DIZETROR 2R IR s Y F R b we sl th PR AR, AT DLREARATTIC & oA mT 1 H He 3058 i s«
1kQ 9kQ
-5V
\ijEF OUTPUT ADJUST

OPA548

DAC A

1/2 DAC7800/1/2(3 / lou & OP}\/ZZSSG
+

DAC B

LA,

1/2 DACT7800/1/23

L —— 0.01uF®@
AGND B I

CURRENT LIMIT ADJUST

JEOPASASHIME Al A B 3, — L DACTA i s, — L DACTR 5 H B PR il o
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Thermal
Shutdown Status



R2 2kOhm

C11nF
~ R6 5.8k0hm |
R3 49.9kOHm
_*_ Vout
= R4 49.9kOhm
- 0 Thlay
+ U1 OPA569 §
Vin 1 ? £
3
— Vi £
R1 2kOhm 2
+2.5V in = 2A out x

AM1

V+ Y
;
V4 5V I i
& 5 OPAS67/5690L & it HOWLAND HE L, i i Hidi = (V- Gain)/Rsense, 1% HL {1
Gain=1/25, V,y=2.5V, Rsense=50mOhm, FTLAiH h2A. 758 5 2 R3,R2,R1, R4 1]
RUATREEBICHL,  H Ak bk i S BB 1k OPAB67/56911) fu Vil (OPAB67/5691F) 4
HH H T AR 2A % IR 0 T 1T LS B HYR L — 150mV) . |8 [ Rsensef /)y, AT B 18
LS e BH 25 P S (RS o 3 TT LLIE I DACTR PN BT, BRI SRAS T I fr) R AT H
FEVAHRTD R BELI ,  75 ZEUA LR R 3 FLIATYR, L AT LI P IINAA 13355 Fi BEL 19 % PN ) 22
BN HOWLAND B £h TR %5 FLR It FELIAT /DN, RsenselSEL(E I8 15 iy, 7 22
7 Rsense il H BEL 169 2% [ i A i 5 LR I2 ECEEA TRE B9, VB Rsensest] HL it RS 152 (1 52 1) «

RL 10mOhm

INA133

V2 © Z YW ’ YW 2

1 ==

Vv, 0—1 OPA131

Bk %5 38 1) (PWM) Th ZR 0K 5 28

FEUKZENIMOSFET, NGBTAET AT ORASAFIN s Wy 75 ZEE M8 KK LA T O TG T I AT »
Pl > RL RN TR o TR 5 8 4 (PWM) D 5 UK 5l 2 AR H s 2 P A5 P (R v . s R AABY
60V I SR HIUR I A M e vt SR S 3004 1 W UG, Bl Rt i
2elel shas LAk RLE, [AIRDSEEE TS . BT R . SR RIS ot SR . it
F AR T AR A, SARR N B SATA R, 2 T AT AR AR . 2k
PESKEh A3 IS AEANA], K S8 JRDE 1E IR ik 90%, AT BRI T D AR B RAE AL, 1%
% 70 HLEFR 25K o DRVIOXZR F1132 e v s R A +8V £2+60V, 1A B AR sl e HE R TS
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DRV59x 2 41| 1) A4 m T ik Bl e 5 i), 18 4 550% 42 100%1) 54T /5 4] . DRVBOX R 1) T4 H,
JEM+2.8VE+5.5V, W EAHr(H-bridge)f it oc i 2 1k, S, i n iR
WEl. TIRPWMIRS) AR BT H e R 2

BLREEE: X381 LR 8 o N AR ZE BT K 1 B H s R4 o TR 58 W B2 26 DK B 8%
furh, DRVSOX ZR 411 T A H s A2 .8VA5.5V, DRVIOXZR A TAEHL I k2. 8VA60V.

5 L) Pl R 4 ) B - 0% A T R UK AN 4 1) B R R B TR BE A 1 K E T I Dh e SR B A
LR TT 58 o N2 T AR SR8 T SR A R A HH H 3 AT R T 55 HH O Bl 8 1) d5c K3 HE L R i T
Vo mag = V'S0 (may*2*Rosion)]

HE: BEAHT(on-resistance RON) ¥ H T2 i A4 e gt BE s . LN
RDS(ON) A T AN b AR HORAUE 1K . (R MBS Y, PN A ER AT 5 A
o MHLLF AR, PERMEEHACE: %= RU/[ R+ (2% Rogon) ) |

B S RS TR ISRt T 445 (H-bridge) K 5 () 9K 5 2% . DRV590. DRV591. DRV593
JXDRVEOAHEEZ I R N5 5, ANE R U5 BB Bl (40, PIDEEHIZS) 1L 4EDAC,
1M DVR5924% 57 ik T Pl A\ A% 5

MULH R EE: (AR LONY F v, (IIE DRI A Bl TR UK T R OK B A H v S a1,
SR PE BEPWMIKI AR (switehiing Frequency) . 5 1 B (A& ik 2 phy B FELBORT FE 2 4
FS, SRR A AT AT [ i 2 D E L D) TR AR — N = . i, DRVS93)4k T
500kHz, FIRFH15.OKHZ IR . JEM AL T Tt i iR Fe= 1/ [ 2
XPi X ((LXCYN0.5) 1L,  HJak I L R (E RS T BRI, SR MR B 0T 28 P A e o
S T B AR

HELEALE BT UBK 58 1 1) (PWM) D) 22 B B 4547 -

Ligi:e
B R (E7T) BEE
(Bpr:f)

DRV101T IO PWM TR 9K &%, 9R8) I 2.3A 3.85 TO-220

DRV102T il PWM DhAIKE) 8, YKa) Hidil 2.7A 3.85 TO-220
DRV592VFP +3A, AR HM (FRAMNE PWM SIA) 2.25 HLQFP
DRV593VFP +3A, EXEHE PWM RS 4 13.25 | HLQFP
DRV8801PWP Single DC motor driver w/ brake & Current Sense 1.75 TSSOP
DRV8824PWP 1/32-step stepper controller/driver 1.8 TSSOP

DRV8813 Dual 1.6A H-bridge Driver

DRV8829 Single 5A H-bridge Driver

DRV8832 Low Voltage DC motor driver with PW voltage regulation

DRV8834 Low Voltage 1/32-step microstepping driver

DRV8835 Low Voltage Dual 800mA H-bridge with brake

2.2.6 HFRE. KIFESmFEQ
ol T RGeS B ST R B 5 LR e AR ML R

Bid), SMHEOS ) (RS232,R$485,CAN,USB %5) FIMLINFE CLM S0 ( SHEUfe AL
S5 () IR £ B ORI B B AT £ F A R 1) 25
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iz
B [P (FEx) S
(Bpr: )
SN74LVC8T245PW BATTRCE b R 3 AR 8 AR S AU 2% 0.88 TSSOP
TUSB3410IVF RS232/1rDA H:4T | USB %%t 2.7 TQFP
TMP275AID 0.5C %7t B AL A%, 12C H1 1.4 solC
SN65HVD1050D EMC Optimized CAN Transiver 1 soIC
SN65HVD1785D | ESD 16KV, 115kbps, Half Duplex, & 70V Fault Protect, R$485, Cable 1500m 2.55 solc
SN65HVD1787D | ESD 16kV, 10Mbps, Half Duplex, =30V Fault Protect, RS485, Cable 50m 2.75 solc
SN65HVD1791D | ESD 16kV, 115kbps, Full Duplex, +70V Fault Protect, RS485, Cable 1500m 2.65 solc
SNB5HVD1793D ESD 16KV, 10Mbps, Full Duplex, 330V Fault Protect, R$485, Cable 50m 2.9 solc
1SO7221MD X & 150Mbps £ AR AR, 1. 1 2.75 solC
1SO7220MD UEE 150Mbps ¥ KB 3, 2: 0 2.75 soIC
1SO7241MD JUil & 150Mbps R %, 3: 1 455 solC
1SO7240MD PUiEiE 150Mbps £ 7R3, 4: 0 455 solC
CC1101RTK Sub 1GHz RIFETC L S SR 7% 255 QFN
CC2500RTK 2.4GHz fIRIhAETC LS A R 257 235 QFN
CC2480A1RTC $E R 5EHE ZIGBEE WM IR IIFE I 26 S AR % 45 11 QFN
CC2520RHDT % — 4% 2.4 GHz ZigBee/IEEE 802.15.4 RF transceiver 3.4 QFN
CC2591RGVT fil & CC25/24 Z AT FH RIS ST % MO #% 3.45 QFN
CC430F6137IRGC M SP430+CC1101,32k Flash, 4k RAM, ADC12,LCD, USCI, AES128 7 VQFN

2.3 PLC Z%HHIHEIR

: +15%
Digital Core & 1/0 ' Isolated Power
H =15V
: [
5.5V 5V Bl
Isolated or DC-DC / e
H Lowe Moise Power [ ]
! [ ]
: +15W
P — Isolated Power

=15V

24V Power Bus

AT A Y5 A H S AT P A e . AR T, BT 220V HOAS Ul kS
24V [F H IR LR, TR 24V FsiAGF45 1 HL/DSP AR L 1) 1.8V Fil 3.3V FIZA A R 4efit
HLIFI+5.5V FT £ 15V, 1EFRATILE S8 =Tk A 4R s R G FIX AN T IR 5 % .
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2.4

=S4 NEFIRE T S S i B

u  EEIBEIBCNE (4 Bipolar, JFET I CMOS 432, % OPAy2xx, OPAy1xx, OPAY3xx, OPAY7XX )

u  ZEENIOREE (INAy1xx)

u  ACEBOREE (INAYIxx, INAy3xX)

u  FEURRII RO 2E (INAY2xx/19x/16x/13X)

u PR EEORE (PGALXX)

u RIS SERORES (DA SR FEL S R 4, A OPAY8XX, OPAYBXX, THSAXXX
1 THS3xxX)

u  EEOREE (THSA5xx Al OPA1632)

u R EECCE (VCA8XX)

u MG JERE AU 5 (THS73xX)

VIR N St 1A AN WA 2 N R P e I I = S DR T

u  IRIEHIPKEE (OPA4XX Il OPASXX)

u ClassAB HHII)#JICRA: (TPAGXX HT TRA7XX)

u  ClassD &SR AS (TPA20xxX, TPA30XXX)

u  DRVxxx: ZJ% PWM Kz

FER T RETIR A%«

u  XTRxxx: 4-20mA Kifds:  RCVxx: 4-20mA #EIi s

u  LOGxxx: XJHUHOK RS

u  IVOxxx:  FBUMHORER

5% ADC I DAC, i SISl &, SGVEAE 5 I R L «

u LMW HY-A ADC  (ADSIxxx)

u  AKZE SARADC (ADS7xxx il ADS8XxX)

u B DAC (TLV56xx, DAC75xx, DAC85xXX): Vrer AN H5Hh Hi -

u  JTEIEENAR M DAC  (DACT78xx, DAC8SS8XX): Vger t 45 Hi -

%l ADC. DAC Fil Codec: 4IFE IR, SGid: 20— 20K Hz P IR 38 75 15 5

u PCM16xx fll PCM17xx: &4 Y -A DAC

u  PCM18xx fll PCM42xx: &4y -/A ADC

u  TLV320AICxx: &YX -A Codec

3% ADC il DAC CRFEHR AT SMH2), BRI, I 055 A TR -

u  Ui/KZEM ADC (PipeineADC): ADSBExxx, ADS6xxx, ADS8xx

u D SARADC  (ADS7xxx Al ADS8xxx)

u  HIRTI S DAC (DAC56xx, DACy9xX)
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Ly N BN
* OPAy2xx, TLExxxy: Bipolar, #§%, UM@K FHE, GBW<=80MHz;

y OPAylxx: FET, Difet, X%, m¥iABLPL, o ME B, GBW<=10MHz;
. OPAG37,0PA627: Difet, 5%, hFHMERACHAF:, GBW<=80MHz;
: OPAY3xx: CMOS, <=5.5V ¥ %, EifF A, (REKIAE, GBW<=200MHz;
. OPAy7xx: CMOS, <12V; GBW<=20MHz
. TLV/TLCxxxy: CMOS, <=16V; GBW<=10MHz, 4 HHMEHA, (AN
SN e k2R
1 INAYI3x/10x:  ZEBNCRAY, FRFHMZNE, LA, {tH<=36V, BWupto5MHz, HHiA
CMV up to +£200V

1 INAYy2xx/19x/16x/13x: FELFIFIBE i 2e, <=36V, BW upto34MHz, #i A\ CMV from -60V to 80V
1 INAYLX/12x: ACRTBORES  mf A BT, mBOR %, fhHii<=36V, BW up to 800KHzZ (Gain = 100)
1 INAY3xx: CGRIORE, CMOS, fltHi<=5.5V, #EH, AHE, KK

SARADC:
«  ADS7xxx: 12bits, upto AMSPS, up to 8 il
*  ADS8xxx: 16 - 18bit, upto4MSPS, upto8 ifiH
JLr ADS85xx: 12bit BY 16bit, 1] #:52+10V XK A%, up to 250K SPS
ADS786x/836x: il iH [l b KAt
*  TLV/TLCxxxx: <=16hit, <=400KSPS, upto 11 {Ei¥, &% kpiAs

Delta-SgmaADC
*  ADSI123x/124x/114x: 16-24 {ii., upto 2ksps, £ EIRE RIE, & AL BeaS R H v
*  ADSI125x/127x/128x: 24-31 i, fi=kE[E, upto 128ksps, 8channel
«  ADSlIxx: f&HA, KIkE, 1617, upto52ksps/channd, upto8 ifi&

T AR AR % DAC:

TLC7524/7528: 8 {i feiFz3 1 DAC, Hijifiit;

DACT78xx: 12 fi7 3eid: 45 R-2R DAC, Vger 1] £ +15V/10MHz, HLj4iH
DAC7811/7821/7822: H34T FR I TE/JFAT Bl F 47 UM IE s

DACS880x: 14 73k 45  R-2R DAC, Vger 1] £ +18V/10MHz, HLjHiH
DAC8801/8802/8803: 47 FL. il & /XU id 1 /U 1 1 5
DACB8806/8805: 47 HL.1H 1 /AL IH ;

DACB881x/882x: 16 {7 Ifeid:#$ M R-2R DAC, Vggr 1] £ +15V/10MHz, HL itk :
DACS8811/8812/8814: H AT g 1/ Ui 18/ VU i 1 5
DAC8820/8822: J-AT HLIM I/ XHIE ;

DACO988LMV St s ki, 1847 (HLR/JERAS) DAC, HRHiH:

DAC8881:16 fi. (HLi/JLRAMS) DAC, Mkt

DACS8871: 16 7 XUt DAC, Vrer (I ZE£18V, HiEHiH:

DACB883x: 16 fi 1 4 tH DAC, Hi &4t

Fi B H A B AR 4% DAC:
TLV56xx: 8 7.« 10 {7 12 fii R-String DAC;
TLV5616/5618A: #1174\, SOIC-8, #MiS i, il iE/SUHIHE;
TLV5636/5638: #1THi N, SOIC-8, W/AMESH4E, Bl XGEIE,
DACT755x: 12 A7 HRATHiI N, HLIEE/XGEE/ VY #iE R-String DAC;
DACS55x: 16 fif FRATHiI A, HLIEE/XUGHEE/ VY #iE R-String DAC;
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FE-E BEESHEPIES

EFNE SEESH

]JII

B 7 AT FRAT TR B RORS 25 (5 B i, T AT A0 55 4 10 et ol 5 5 TSR e N v e s
Wty Q.
D O
- U R e K 2% . VFB (Voltage Feedback) Amplifier
- BRI % CFB (Current Feedback) Amplifier
- AR 25 AT O 2% . VCA (Voltage Controlled Amplifier)
- BFECKES: FDA (Fully Differential Amplifier)
- TREHEUROCHTE IS . IF/RF Amplifer & Modulator
WK ADC
s 54 DAC
TR ) IR A R 53T H
fen i FR AT R R 2
AT W E ek N4 [ W v SESE R4
W, RIS R K A ADC Flig DAC %

B O R =S V)

=

1 SiEMK SRS

RO A AN TSRS, TR R, A RE /M R N OR SR K, M
Jis $5 R 2 B AR KA 5 B I TBOR A R -

dB . DC Gain A,

Open
Loop
Gain

£
s H b I
3dB Full Power Unity Gain
Corner Bandwidth Bandwidth

W MRAEAFRZAE, A LA 1 5858 X
-3dB 7 5. AR TR 19-20dB/decade (1T AR5 DC 4 7 FEAIK 3dB N 1717 %8 5
PR TE: IS RO R I REIE B A B R 9E I 98 IR R DA DG
PTG RS Y TE . HITIAE AR 1IN OE, AR RR S LUME SRR A R, X H
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Js SABUBORAR R AL, 38 25 T R At TR R S RO A HE R »

XF R BORAS s T2 AR AR S, A G £ 5 R O Y
s SRR .
\Y Error Band
Slew Rat.c;".
Vout Settling Ti|.§'ne
: t
Vin

FEHEER: SRR R, 5 M R B W N A LA S bR, L
FHZ A B2 M 4 D245 95 . Bandwidth=SRI(2X Pi X Vpp);

BB B U S PR, LA 2 SR, A RE A RS S, I
IS TRREAE 2 A IR I Tl R AR B9 e iR 25 Ve Bl RS 5 R ot — AN R
EX UL
THD+N FIBEAIALE: 8%, FRATHAR DU Wz Eoe 200, (H27E OPA300 1T
1125 %) OPA300 /&A™ 16 A7 A BE (Wi SO, (HIXAS 16 ALK LA 4R E
M ETURTRE, IR ARILACHURETE, LTSk T HER. ADC IR 8 4L
(ENOB). #4504 F: 453k %] OPA300 ) THD+N fH#4x: 0.0008% (A%
A 1KHz, 3Vpp fE'y, HA7ias, 5V ). fH THD+N e . Jrfa i
HIE 7S e 2 15 Bk e 2 L, 19412 SINAD (14, 84 SINAD=
125000=100dB, ENOB=(SINAD-1.76)/6.02=16.3 fi., 4k i& & UK 5l 16 117 () ADC
WA WS 5 K. [FIN, OPA300 7E 150nS A HERR & B FARS HIAE S (1) 16 7K
JERRZENEIE Y, X SRR 16 RS P I o — A BB R
[l JFRN e 2009 4F HL VT SE SR C M, BEA ELIUBOK S, @I A Hrix AN H kg
RSB EDdUBCR RS R R R, AT B R G IEAR R 28 o 33 FLRAT T e DA R 3 11 2
Ko BT RbR
i H
TER:
- A FHPTRT 1M Ohmy
- HINfE S IE5%P%, 10MHz, <=10mVgus
- Wizi: 0dB - 60dB, AR/
- Hth{55: 10Vews, H13N 50 B4
- PIRWETE W] Wk
- BN BB AR LA . 4.5V pp <= Vout <= 5.5Vpp

QRERV N

E#}
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AN H AN WY PR 2% G2 TEORVR A 1, W] L A bR I e B i E
XA H B B S T
- HINPHPUR T IM Ohm; - GERE R A\ PP 52 BOR 38D
- BINAE YT IE5%P¥%, 10MHz, <=10mVgus;
- Hi7i: OdB - 60dB, AiERTTAE/D: (LR RIEHR 2R 1R T HONES)
- BiHE S 10Vews, 030N 50 BREE (REERIERFRHHThE)
- PR ETE W] k3
- WA A B R kI T fg: 45Vpp <= Vout <= 5.5Vpp  (FAFRERED
MBI HA AT LU, BB BRI T BT, K Hom RaB, e
PR, AR R R A T e JEE Ay BT AN R, FRAT I
WA 4 /2 Bipolar Al FET i N\ 1) =y BUBCK 2 s A4 02 HUFS ST #8 F HRLI S BTBOR 75+
2 2 v 9 T 0 S PR TR 35 s A8 P vl 2 b 9% 17 4 D) 2 IR Bl v LA K G i il i
AGC. Jfm# 5|t ADC.
XA H ISR 2, 2 S N SR i+l PR 25O+
AT FARE W T B

W R IRE), BIR

=

) LN R ) [ N > FEHEEERAR WERK
( Gain=6dB) ( Gain=14dB) ( Gain=-40dB to 40dB) ( Gain=20dB)

i

TLV5638
&OPA277

i

MSP430 with
SPI Port & ADC12

A 4

[<¢—— RMSto DC

4.1.1 Bipolar & FET i \NBI & 1R K 25

HOERE AR, EOREAHSTSIM A, XSRS RSB RS R B, Gl A
Fe R, AERAE RO T, O T BRI B AL RO B R SE R, N BT RS T
XA LAE S FLE Y BB o i B 15 2 K 2 B OSSR A 22 Bipolar T2
(1, RESEIUARLE AT S8 A0 A2, (IRME A, AL TS AUk B, {ELRE MR 24 /1) Bipolar
UK —HE, E RIS ABLYUN FET BUAILE, HIXMWAR, g 2L r) Bipolar HUK S IR 2 734
NBHBT— BAEEC T WA a0 KB BRI, O T IE B AR A A BHPTUR T 1M BR
U, FREEEPE FET BUM N MRS TBOR A, FET BY40 N 1R s BB AR v T 4 N BT il
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{HILHE 75 2R HORN Bipolar A LA 72—k,

FEZR P S A DRI S A5 5 S (A, G R EESRAEAH 24 T8 10 4 98 N
RERAE Ry AN BH T, IX I A 1E$E FET BU A RITBORAS o« AN, 8 ey OB 5 1 PR I
F, 50 BRA I FHHTIL I f98 % , BRI R E 6058 A PR RE SE4F (1 Bipolar JBOK . IAIIEER T
FESIARATRLYTER (BEEROb UL, XA B AT EORIN 1, WiRsE IV HA N5
BHCORES) B3 4h, AT AE wid (5 5 B FET MUK . B Lipge H i, b
IR BPARAHR Y R FAN LY EER, BATIN LS FET S AR As -

HEAEAE I T A s e iR FET il ik #84 (Bipolar 7= 5 IR —19):

SF¥a g8
s & & (%T) ESp
BAEE & k)
OPAB56U ok 10V fitH, 500MHz, 290V/uS, HfiiizifasE, FET MAMCKRS 75 45 Selle
OPAB57U | fk 12V fitHi, 1600MHz, 700V/uS, Mz KT 7 FsE, FET SAJSOKHS 75 5.05 soIC
THS4631D | #% Kk 30V fLili, 500MHz, 1000V/uS, Hfiiiéifass, FET SABOKS 75 3.55 soIc
W OPA miH{™ i Rl THS FERR I X . OPA Sl L BE 10V LUN AL, 1T THS FRAHA S 5 g s Ay [l (Car %2 36V).

412 BERE. BRRERFIEMEE SIRAKE

1. fFaRBEERB, f42HBEAKRR?
FE PR L S R RO T AERE R R, FRAR R TR S o e — MR T H. K’ 4.1(8)
FIT 7 b AR SR S BB iR, i1 4.1(b) BT s ) Ay SRR L 37T S AR

(a) VF Ideal Op Amp Model (b) CF Ideal Op Amp Model

4.1 BIEEHEHARIEE
X R R BUSTI, A
V,=a"V, 1)
A, Ve=Vo- Vi, MONIRZEHRE, a MO R,
XTI BHS T, A
V, =ie” Z, 2
Hr, ie BROAIRZEHIL, ZARA IS SO T S 8. QR —NBORAS 1 2 Wi ks
I HIXA RN HIAT OC, I8 A XA IS OISR A 5 BRSO, R 8 R 4L
S f AN, BV, lie=2Z,.
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FEFARR A S | N i, K 4.2@F1E 4.2(0)FT 7, B2 T R AR #S . XFFH
ERBUEON S, AN, IBA TR R A SR ZE IR A E . FFE, EHR X
s P SR A RINE, AU i R R 2 FLRON 0, X HL S AR IR AN AAE () ke

Vo Vo

(a) VF Ideal Neninverting Amp (b) CF Ideal Noninverting Amp

4.2 FHEMARR

2. HERBUSCRSAERR BUIRSS XA HIE vs 28

HH e S5 At TR 7 R HEL I S R 8 -5 AR AH S I R BT TSN R I s CRAAHE S iR
2% N2 SLVA05L):

Current Feedback (CFB) Circuit

Vo _ (R1 + RZ) 1
Vi Ri 1 + (j2mfR2Cc)
1;[m+mj 1
LOBRE 1+[R”R2] F2fC Essentially .
\ R\ gm No GBWP ~Sa!
S gm
2° _{.gm R1 28 fo=_ 1
£. fe= (Zn‘Cc) (R1 + m) .% 4 | \ ¢ 2mR2Cc
&
2 (0] h\
\ S i R
R ! -
© o 8 F2 2
-3dB BW = 100MHz / Gain =
Bandwidth is Dictated by gm (fixed by design) Bandwidth is chta‘ted by R2
and Gain — Hence Gain Bandwidth Product (Feedback Resistor)

R RIRF BRI IRM AR XA H5Evs i85
HARI S, B, PIMTSOGE TR G 0 5h a(f) i Z(f),  HORMIBRA AR,
HLARPR T AR 58 o X T s RBUE I, FAEIE R AR A

e u ..

G G _egm G RL 0§
Vo +R26g 1 @ T _g gC _%QR]_+ R2g
Vi 'k R aRL+ R2 g2 2p fCc 6u 2C; ¢ 2

58
e, o 0
R & om o

aRl+R2p_a&gm O "
E»Ij: f == +:FI%L'§&
“€ Rl 3 &2C, g
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A DUF H U SRS B TBOR AR 11-3dB. 4l %5 A7 & fe %2 (R1+R2)/R1 Fl gm 2L [F] s, iX gk
e T VR I 2ty SE R B &, MR AR R ARG R, e L N R RIS ISR AR M
AFHHT RL AR R2 LRIk g o TR HIL S ABTBOR #8105
V, +R2é 1 u 1

o]

V, RL gel+(j2p fR2C)H © 2pR2C,

M ERE W, HR IS 3 85 R 58 AR BT, H-3dB A B BN R2 1
s, PTDUE I BoE R2 BRI EIA 8. FRdos P RLAFBIAFIIE a5, [F, JE
e Ml RS2 R BBHT R2 v, BERRAERFHLEE IR, R2 WAUKT—Me/ME: 52X
N, ST e ARG, AN ERORI TR . T Bl g, Wk — g2 bk
i R A L R B OB AN R R o T L, AEAERL AN D B s Y T I
IR R A SRR (R FL 2R . TR A i OPAGOL (HAf 1925 4 280MH2z) Fil OPA842 (1
AR TR 200MHZ) XA~ 20MHz, +200mV i A [#1E 5% 7E4T 10 45 10 S 0K,
X OPABA2 (14l 78 L2t WL I AN AL, ANREHI S =2V (R IE5X 3 T o 1M F ¥t S 15 2L ) OPAB9L
FEIXAE AR TBOR AR T 4%

200—

V25

R3 500
M

i

&

(A5 5: 20MHz, 400mVppiE 3% |

R250
A

B Ul OP4691

OPA842iii t

1.00—

[
=
o
<
=
(&3]
R1 1K
\(—fvvv«‘ﬁ

a
VGL

3
2
8
% 000—
3

v
-1.00—
VFL
—
L +  LROPAS20 & 1

<
N
o

il

b3

R4 50
A
Vv

&
a
o

V35

i

-2.00

000 25000 50.00n 75.00n

3. HERBUBCRSSAHRG R BUBASS KX A =5 s FE R EE

TEAHTSCHTIR ,  HRR S TOR % 1A B it HeL FEL I AR 40 it T E — ANy 5 AV N 3
o 1 P s S AT a8 14 5 45 HEL BEL BELARL PR S BBORART 1T 5 A — 28, TRORAR ISR BE 7 B E
TR fRMEL, TR A H R R P SCRRGE T B R KA 5 B R L R R L TR
WA (AT Ty B DAL LR SABIBOR 5% (10 B 5t ] AR AR I 2 A i, —
S L I SR TEOR 5 R NP2 1) LR A LR BB A AT e B . BLANAE HE
s S it R TR 28 vh 3T 2 A S it L B RF 16— HU L8 CF A BRI Ja i 4ty 58 A1 />
IBTH AT A (CF AR mT LA By B S A TR R R AR D, IR AE HUIR S BB #
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AR IR, EE iz FAE i R RO S b A7 )\ L AR 1 v B i bk
R T, F-ATTHH THS3001 FiT THSA001 43 Ak [ AHTROR—1 BMHz 18153 «

v R2500
_ AN
Iw 2 :E
=Vi25 =V125
RL 500 - RL500
: VWV VFL
——( (
o/ VELO L VGLO Lk
1 + UL THS3001 * + UL THS4001
- - V25 - V25

x

20000m— ]
! e000n—

fo00om—3

H 1 H

to000n—3

W,WJ | |—
: s2000m—]

0000 ]
3 . B
o0 om 2s000n o000

250000 560,000

THS3001 1 THS4001 #RANLTI R AR HI B T —L8id lr,  n SRARZH BOUH R 2 BOR s L i
PRy 2 BEAREIE Re LJSCE — MR/ A CroRE X Rl v, 3% AN/ L2 B 8 o L 1
ISR M, AR BRI B o G AT AT R AR PR LA o A D AR
Hrif). F-ATR THS3001 F THSA001 #Sii A R FERIAMEE 7%, iERATE BHMEII SR

CJL\6p Clép
1 | |

R2 500 R2 500
A'A%

I

* I
V125 =

R1500 R1500

T

- VFL ARG - VFL
VG10 5 ‘ VG10 ‘
’ LI ¥ umsom ’ [ UL THS4001

- - V2

T

ol
|

“4lh
il ARARE
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HL S S BEBOR A THSA00L A1 Cr i Bl I CARFHARR AT, (RS FE IR BUBCR 24 Ce IR H]
NEIE AR PR G K . T4 W 3 THS3001 Fik e 2 ARfAj 5L, 39K Re RV AJ

R1 1k

AN
@VGJ. 0
: L1

1 b8 THS3001 7E3 K Re 3 1k RRAS, i 7TAER 52 =M 8. Hik, X1 MFB
RIGEP A%, TRl b i 2l v 2 S e, AN AR FRUIR S BUROR Bs H AE , (E 2 G
RARESE T IX — P YRIER A%, 7] A S N X Ry ik

267 Q
53.6 Q
(:5;%1219 = %WOQ
’ i FC = Murata ’
BLM18HG471SN1

i BE, FC 2Rtk HAEmI MR LB B R, AR, AR AT U e
PSR A FC, BARIIHARTERSIE S 2% TI W28 SLYTO81.

4, HBERBBORBAERRRBONSAIX A EER
M5 IR RN, PR Ly o8 5 s Ay, b R AN, AR
FALT I 25 280MHz [KIJBUK 3% K220t 10MHz, 5Vpp 155, HLT R BIOK 3% BERAA 58 1

TAE, 1 SOBTBOR S5 (R K SR B = A, IR e PR AN 1 i R SR
Buffer for a 10MHz Sinewave with 5Vpp Amplitude => SR needs 300V/uS

SlewRate

Bandwidth =
= 24", -
=V26  SlewRate =2xl1", - BandWidth = V2

VF2

+ ) = ~
~T. U1 OPA820 E‘% 6U1 OPAB91

=V16 = 1
I B 1 I Small Signal BW

VF2

x
-~
-~
14

@ G=1: 280MHz

GBW = 280MHz CFB Large Signal BW

VFB SR = 240V/uS @ G=1: 200MHz
SR =2100V/us
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300~ 300

ANVANIETAWA
VYRRV

Axis label

T T T 1 T T T T T T
0.00 50.00n 100.00n 150.00n 200. 00 50.00n 700.00n 150.00n 200

VFB CFB

BERIRFI R IRE AR XA EER
HHRYE, R BUBOR #8 1) FEAB 3 —JAE B0OV/US LA, AR HIUR S SO 2% 4
AHIET VIUS HIRABEZFRUL, AR B AR 5 I 2R N H, 4aARELULIR%
(RN IR 43 H S S BRI H U S BB % T 3 ) — e ik 5 M 1 v P I A e s e
BT e AR R s, Ll OPAGQO, LK% % ik 1800V/uS!

5. fATR A B R R ABUBORAS AT R e R R ARECR AR

A, FEIRERS A5 B, AR ER ARG B a1 5 5%, D L ERRG E
T AN YRS 3 HL s R UK 2% o

B. AR SR, W RE T T BT AR S AR AR A R S A ek, W
Hs SABTBRERAE 10MHz BLF | IRHE G5 F1AME 5 240 T 231 B4 (0 B URS BE M 2%
FLUERE: M0 IR RBUBORERAE 10MHzZ BAL ek 2 AR 5 B b 2 3R I S 4 f
(K3 AR R o AERDE B, 24N P A DU B P, Rt AR
LHIE— NIEFFHR R BUBCORE:: 1 B EE KT 4, 2. 5 50 KT 10MHz,

6. E¥M% (Decompensate) HiFERARBIASE

LR TR KT, B T H I RSO R A i RSSO, T S H P
FEHE R e R RSO, — Pl e PR AR A0 H R RABSOR S, 4 OPAG90: 73
T 2 M I S SO BBOR 7 1 OP842/843/846/847 K ji%k, I THSA011/4021 %5

BS | famEwEE B2 AR ISV Yok F O E#E (V/uS)

200MHz o 20MHz @ (G=10)

OPA842 6V o Unit Gain Stable 400
(G>5 I} #Efiff) 350MHz @ (G=1)
800MHz 80MHz @ (G=10)

OPA843 6V N 3 1000
(G>10 I} #fEH) 500MHz @ (G=3)
1750MHz 110MHz @ (G=20)

OPA846 6V " 7 625
(G>40 I} HEH) 500MHz @ (G=7)
3900MHz 350MHz @ (G=20)

OPA847 6V " 12 950
(G>50 I #fEH) 600MHz @ (G=12)
L 290MHz @ (G=1)

THS4011 +16V 200MHz Unit Gain Stable 400
20MHz @ (G=10)
350MHz @ (G=10)

THS4021 +16V 1600MHz 10 470
80MHz @ (G=20)
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AR, XY A TR X AR UL, SR EOR AR T AR R N AR, X
I B AE R R b g | N RO BOAR i N i ) A A F A ARG 5 S bR I L ik
THNEESE . XA AR A KI5 DRBOR B IR, 138 70 A PRI DAy 5 A AR
AP AR E P RE IR TE R I 98 o 35 R R TRATIRE — R A A2 AMETORS 5k, 13k
I HE—F OPA842 1 OPA843 [ T 34 75 1 -

OPEN-LOOP GAIN AND PHASE 120 OPEN-LOOP GAIN AND PHASE o
[l ===usmyy WA 0 TN ’ Hm
100 2008 (Aoy) -30 100 NG — -30
™ Phase Margin=60° \\ 20log (Aou)
= \ = ~ = d —~
2 80 ‘ﬂ I ) i’/ g 80 N N Phase !\/Ie‘xr‘g|n=0u I _60 Qm,
< \\ ™ LAg, 8 < NY N ZAoL ©
8 60 s - -9 & & 60 ~ 4 —_ -90 £
g h i g g NN g
S 40 -120 § § 40 -120 §
2 b i3 ™N 5
§ 20 1/8=1 -150 § 2 20 1/8=1 -150 &
\\. Y © \\ \\
0 S 0 -180
\
20 -210 -20 210
10" 102 103 104 105 105 107 108 10° 101 102 103 104 105 106 107 108  10°
Frequency (Hz) Frequency (Hz)

SeF OPABA2 [P I a5 4k, DAk e IR R GuAee M 2 PR B I &5 (AqB), AT
T2 AT IR 5 2k A T B SIS O AR AR e v, FRATIAN N T i R A
T 1 AT g (R UB=1, KA tfiRis), 5 odB FhE A . Mg A ek
TEERIE 25 (0 1 MR AHAS I, JAGBIE T 0dB (Ag=1/B,RN|AGBI=1), ML FRER IS A A
120 S CPSI A 1 IR e P 0 2 DA i BEL P, AN ERR I 2 i Ze rh g | N2 IR s, BT AR B 38 2
(IR AL - ZEFN Ag IRAHA T2 5D, AHAIAREY 60 2. 2 MaEMRG. Jish, FAiE
AT LLALEE £ OPAB4A2 [ M S KAMEAE 200HZ, A7 (H 15, HUULIH|AG A 120dB. 7F E4K
M5 Ao PRF 4% [ — 20dB/decade ¥ T B2 R %, T F#2I|Aq 1 0dB B 75 2 120/20=6decade, —
/™ decade 2 10 fFA5RR, IXRETT LA HFER 4 BA7 39 25415 55k 10°x200HZ R 200MHz, Fil]
s I —3.

[FIFEHE, FRATI7E OPABAS (1) 13 2 & rh A I 25 0 1 IR e 75 1 2 it 2k, 75 |AqBl=1 4,
I 5 AR O 180 B, AHMIAR IR 0, EAFEN . ZrLhid i OPABA3 7EHfdfi 5
AFRGE MR OPABA3 [ 1M i N BILAE 1IKHz /oA, S5 OPABA3 FAAT 1 25 KA %5 A
1GHz, W% OPA8A3 FFH 25 (KA AL 4k, 55 AN SR B /E S00MHz i (A% 145
JEIN D, IXAMR SRR IR 90 FEAHFS e 4 T30 T A6 FAL I8 73 1N OPABA3 AR E o [alid Sk /i
F OPABA2 [MJF 3 & I AHAL 4k, n) DURILES — AN sSAE 400MHz ZiA, H AR Ffr 1
200MHz 2 &, FIUASSREREATE . FIHFATH TINA-TI kG H OPABA3 7 1
Ay 2, MR G EE

7
Mt
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W 70l 2 1K) OPABA3 i : kRS
FEAREE ) OPABA3 B AFFE MNEAIRZ , LI MR AL, 78 UB AR
RORHRTH Ag EHE TAMRSARES Clnasin Ced, 54 s ) 1R VRt A2 4 i T e
P, WIFNEL, AR UB F 3 £554 10dB I, |AqB|=0dB b fFIAH AT 4 A nT LAk F]
60 [Z, MRS —DMARG RS 24 UB £ 5 50, M REILT] 80 i, RIHE N
5B FTEL, OPABAS il — UM as KT 3INAGUE, T HEREME A1 25 KT 5 Ay BN &%

OPEN-LOOP GAIN AND PHASE

120 0
N TN
100 d -30
\ \\ 20log (Ag,)
3 80 Phase Margin=60° | _go <
~ [N [6)
c N \\ ZAg, \ 2
& 60 = -9 £
N ™
& N % &
S 40 1/8=10dB N -120 9
z or1/8=3 \\ \ .
& 20 -~ ~150 &
o N N \ o
0 Y -180
-20 -210
10" 102 1038 104 105 108 107 108" 10°
Frequency (Hz)
OPAB43 with Noise Gain = 10dB
] . -
3
g
000—] Vin
£

000 100.00n 200,000 300,000

I 7S 25 R 5 ¥ OPABA3 Hils: ARE I R4
JiAh, #E0h OPABAZ Pik Se it i Re C R RL), H973 B0E HIFH R (L&) R2)
(RIIRAe , EECAR HRL TS S ABTBOR 75 11 1L BELE 60 [ 5 LA S BB e » (E A R IO 7
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IR 25 B IIRE . Re FIFIAE A2 LA 52 02T LL & Re| IR A AL Cin/EH
NN EOSE ISR, 1A A5t H PEL A T R IO RN IR AR, AT PR UEE T
RECRIL, AR Re N2k T 200 BRA LK, 1k BR ﬂm&fik%ﬁomﬁmﬁﬁr
AR, XA RN CATT AR NS TR Y 58, DRI SR ] Re M FRIHAR /N T 1k WA s
,Ewﬁ?&u%ﬁﬁﬁﬂﬁﬁﬁkmﬁﬁiﬁﬁcmCBHW%%lWJ%BL%MElW
Z W, 3t 2pP) AR A LB A AN NI AR INARES DLt SRl fRAIE Rel IR /M T
200 FRAF 2 AHIX AN 2 1AE 400MHZ DAL, TXFERS FATHIF R RS E M2 fe /e PRI,
FATAT ASEBEE R L 200 RRAE,  FHARPE I 23 PbIE Re, 2 ReFAERL 1k BRUBIFIN%, FFE%
fiX R LA FRAR -

LA I T A 5 U BRN S 23R S ) s TSR 247

R H IR TS i
B |eomuza| TR | REE Rt G |
o (Gain=2) (VIus) )
(MH2)
OPA300AID 2755 80 80 CMOS, VFB 1.6 soIC
OPA355UA 2755 100 360 CMOS, VFB 0.8 soIC
OPA3355UA 3 JWikfY OPA355 1.8 soIC
OPA820ID 5-12 240 240 VFB 0.9 Sle]le
OPA2822U 6-12 200 170 WHiE, VFB 135 |SoIC
OPA842ID 10-12 200 400 VFB, fiigifase 155 |SsoIC
OPA843ID 10-12 260 (G=5) 1000 VFB, H/Magiisi: 3 1.6 SoIC
OPAG90ID 4512 220 1800 VFB, Hrhith k4% 135 |SoOIC
OPAB890ID 312 115 500 VFB, f&3#E, lo=1.1mA| 075 |SOIC
OPA2890ID W iE OPA8S9 1.2 Sle]le
THS4031ID 10-30 100 100 VFB 235 |soIC
THS4011ID 10-30 290 (G=1) 310 VFB 195 |SsoIC
THS4032ID M E THS4031 3.35 |soIC
THS4012ID W E THS4011 3.05 |soIC
THS4271D 5-15 390 1000 VFB 225 |soIC
OPA684ID 9-12 170 820 CFB 135 |SoIC
OPA2684ID XUl OPA2684, CFB, fILINFE, 1o=1.7 mA 2.1 soic
OPAB91ID 5-12 ‘ 225 ‘ 2100 ‘ CFB 145 |soIC
OPA2691ID W iE OPABIL 2.3 Sle]le
OPAB95ID 5-12 ‘ 850 ‘ 4300 ‘ CFB 135 |SoIC
OPA2695ID W iE OPABYS 27 Sle]le
OPAG94ID 7-12 690 1700 CFB 125 |SsoIC
THS3001ID 9-32 385 6500 CFB 4.1 Sle]le
THS3001HVIDGN 9-36 385 6500 CFB, firthi i £120mA 7.6 Sle]le
THS3091D 10-30 210 7300 CFB, firthiHidii £250mA 3.3 Sle]le
THS3201D 6.6-15 850 10500 CFB, #ith Hiiit =100mA 2.1 soiC

O OPA RiHd™ SR THS ™ i i FZEX G . OPA B JLUBE 10V BUNHEHL, 1 THS FRAHA 5 % (Kl B RS L (n] %2 36V)
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AR FBL R S UBERT P A0 SR BT AS %% F IR o, 7R H A IR B SO, A5 5 1
B, AT LGSR £ 5V LK B S BBBCK 75 OPABA2 SKeBEAT 14dB I il i 14 25 UK 5
FETHER L) 20dB K, FRATTAZR 3+ + 18V e 1K) L 37T S IR %8 THS3001HV K58
K ) A S

4.1.3 BIEIEHIEE A TR KRS

U, FATTR ST S 2 DB nT M A e, MR EORIINER, RAIZ A
TS ABUBORAR B, F P 4 B 380 (17 sOR S T, AEARMB NS, IXANIMERE
7%, M HARSEGE . ATRERK O AR 7RSSO BRI 28 BORAS W R BEATX
FOOTIEAER, AN (EARATN, R R TEOR A I AR i s FLAls S A s $3R 4 AN i
1IOMHZ JEOK U 2 A5 I R, XL, FRATTAT LA 5 — P i el AR K d: IS4  a iOK
LIS i WS U EPS R ONI TR N7 N IO

ADG03 J&: fil LA AE B A 5 o0 V2 (R 2 8 R TBOR A AEDR Lk e AE T

1 MRS AN SR ARG, 5 EE AN AT BRI, W, SRRSO

ve1t —{(1)cros vPos (&)

VPOS

vct —{(1) GPos VvPOS (8)— VPOS

vcz —{2) GNEG  vouT (7)

—@ vouT

vcz —(2) GNEG  vouT (7)

—@ vout

= vin (0 G)vine  vNEG (&)

VNEG

VNEG 2.15k0}

viN (o) @vine  vNEG (B)

() comm Foek (5) («) comm Foexk (5)

= 5.6pF

Figure 31. 0 dB to 40 dB; 30 MHz Bandwidth

Figure 30. =10 dB to +30 dB; 90 MHz Bandwidth

2. WRSVEHEICN 40dB, b5 G H A K i) 0—60dB FIH K EK, 5 2P 4k,
BT ARG EIRIL

3. XHEEH A ERBOCE, SiE T ERREE, e, WSt T HiR
HEAP T IO Hr H s AD603 114 i 2 1 H s o £30mV, E R 24 7 BT 0K 10 £%,
ORI B 2K, T BN R A H

MELETFUR, TI ) VCA810. VCA820 1 VCA822 TT i #23kfh, #54)& VCAB8I0,
"EAE 1 40dB [¥1H4 5 AT IR A AT 35MHzZ [T i 58 CRLIR /M 51 SE A A TR 5E),
T VCABL0 Ht B\ T A 0 H (175 B[R] (1 LR g 1 2R 8 B IR SN = 4mV, 7RI
KMRZEANT 10 1.

VCABL0 [N Bk w17 B, B s iR, MoRD BLEERe ) AR N3, & LR % e
SANGEAT AT RIS i R s S T DRI T B R EOE, GRRAT
B oL, a0 R &2 VCA810 EVM RIFEIAR, ] DU I BEp 42 R3 Bl R4 SR HE 2
FHE NGRS AN, Tk R1L,R2,R5,R7 A LLSZ B4 A BTV AL :



o 00O o

. :: o
202 =5 iilt= -go-g-
a : ‘-llll
ro0 0 O
i
DEM-VCA-SO-1A e 006.

Rev B 4/10

@) (@)

VCAB810 [1] EVM #i J7 2 E ATii )2 PCB K

I, VCA810 [ il Hi ks Ve i i gilfT 25MHz (1Al 58, DAk a] LAKS VCA8L0 FIfE
TR HE IR PR IENAR . O T ik VCABLO IEH LAE, X Ve i I8
SR B, DRA I R AN R -2V B OV, R E0 25 A48 e [ +400B  F1-400B,
RE I AR E RN SR Ve Ui, mV RS0 T RERT VCABLO TAEASIE & o Btz 4b,

J8 /N JiE B VVCABLO [y LA, 7E+5V LT, VCABLO [ i L4 i i & 2 +1.8V pp.

Bk T VCAB810, WIHRTEEHE 58 (1717 %, VCA820 Fll VCA822 j&— %} 150MHz 77 % ')
R 4239 25 ORAS . fbATI7E G=10 I /MG 5% 4 150MHz, 24 G=10, 5Vpp 4xLh&4mth
I, TR AEA 137MHz )7 56, PEREAEH R (B BENIE4T VCAB2L il VCA824, 320MHz
M4 Th#ealr 58) . MR ITE T VCAB20 s LA dB Ay BAA kAT Y, il VCAB22 Jt LLA% 4k
AT L VCAB22 A il, q3lin KI 2 v B 10 F5 1, v 1V I, VCA822
A ECA 10, #HIHE D —1V, JEORAE4Ch 0.1, B2k —20dB 1| 20dB (175 K i il .
— N N LR O

0.1uF
xovy*

Capacitor _5v

Vier vCAgs22 i

20Q
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IV VCAB22 5 s T 7= I PN Hh 7 2 -
1. ARfgik Re ERIHLI lre it £2.6mA (5% 5.2mApp) , Ire=Vout/(& it Kk
BEH X Re): VEIGIH S VCA822 % T- W45 24 7.

2. HMMESIENANGHE, VBRI GBI 1.6V, S/ MaAAfENT-2.1V,
[ lre=Vinpp/Re LA/ T 5.2mA,  BIFTEEH RN, Re ALK T 700 Bk,
WARIERE /DN TN Re, & ZHERMA S S VU H C 2408 .
FU, BT IRAERN G, BA TR IRELER Y AR T O A, TATTHE 5 ) B F

| |
R2 500 1 R4 750 L L _____
WA I WA (| [
R6 1k
5 ! o AN RS 1k |
R1500 1 -5 [ | AN, 1
LYW i I R3 150 (| -5 5 1
- . —VW— R5 10§ |
> U1 OPAGS6 | "M | R7 100 |
Vel (:’?_ + 1 = Uz oPabas | o | s Y s
= 1 5 [ L2 OPAGS4 L |
- M
L I w I 5 L Ut oPAGB |
R SR
s g v I Offset Adjust 1
1 I
b e e e e e e e = - 1

Input 2.8mVpp

Two OPA684 Simulate VCA810 @ +40dB Gain
10MHz SineWave

t
I
I

Input Gain 6dB 1 Gain 14dB
I
I
1 Output 2.8Vpp 10MHz SineWave

200— = 200m— @ @

:\W v.1.43
4 4 B
4 4 o 181.08n ¥.-1.35 - -
] ] - | Vin: 10MHz, 2.8Vpp, SineWave |
] : 7 4
700—7 fOOm;
éooa—?& 660 —]
2 {1~ p
E
—7’00—7 —1OOW;
- b 7 ~ 7 7
| Vin: 10MHz, 2.8mVpp, SineWave |
—200—7—200m7”‘ ““..“““..“‘.‘...““.||\\\\\|||

0.00 100.00n 200.00n 300.00n 400.00n 50

XFIRAIN 2.8mVpp AT 5E] T 2.8Vpp RS GEREMAME S0 N Y %l
ZIFEAFD, B 1mVews TG S8R T 1000 £ (60dB). 48K, Wiffd 28mVpp
(10mVrus) N, BATHTK VCABL0 [H3 25 & 4 100 fi5 (20dB) RIT]. # F3k, &
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TPHEAEDDHGOHEIE 2.8V pp IR 50K 10 i, FHE ) 50 WA 6% 12 .
4.1.4 ThERWAR: TEERE CFB FNTEHLEINER

fE L2, TATCZRKAA 10mVevs K% 10MHZ IE5XBTIKE] 2.8Vpp, I 3CHF
IG5 /NE IMVeuse IRFE, FATIHE D) A5 HH 22 St 5 v A A3 R 1) P 30 SR IR 2 K%
2.8Vpp 115 S HHCRE 28Vpp, SR i I 1 DAk th 2k 3 50 BRI o — T A
(7000 B R

oo -18V
—
= 18V U4 BUF634
/ \ l V218

el +18V

i = V118

o] I AM1  200.82mA rms

| +18V . =< VF1 10.04V rms
5 T S R1 1k U2 BUF634 <

+18V
-18V ] -
R2100
VG1 (U1 THSSOO@ ‘j U3 BUF634
+
1k
= - +18V +18V

WA LK BUF634 il & 21 THS3001 1) it PR A, R 4 s st s 2R 1 B S R 2Kk L

R1 1k
B AN
-18V
B \/ \/ ‘j U4 BUF634
+18V
e -18v -18V
R2 100 _
s A"A " AMA  209.6mA rms
VG1 ¢, ——p———4———(
i U1 THS3091 U2 BUF634 9.98V rms
Y +18V o
= 18V o
V218 V118 =
> I >
T I * I * ? U3 BUF634
+18V
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XA & T, B T18V ) THS3001HV 24 T+14V [WIE5X15 5. FiSE g
oA 50 BRI, 5B SRR A K LR +300mApp, THS3001HV AEHLAIL K HLIE 4+100mA pp,
TORBATRA BUF634 5ty FIK Hi i R I P /NRE R AEFIFAT 19 3 i BUF634 K58 i 1)
RIYRE . X LK) BUF634 #1143 AJ 3£ (1) 30MHz 5 180MHz [ ik, 7] 447 +250mA f1)
W e Ty, TERE BT E R BT IR B i PR R A AR IR PR I B, bR e BRI
15 B b 3ATT# THS3001 [y A4 5] 3Vpp (En] LA 4% THS3001 (14 25), [l %
M3 (HERTZ) ¥ BUFE34 KIF I, Aifisk/ b —R BUF634 LIy, i
ZAE 50 BRA LR T 28V pp % H HL s

OUTPUT VOLTAGE SWING vs OUTPUT CURRENT
13 :
F Vi = 13V
e

12 S

10 Vg =115V
10— Wide BW Mode

7
-
s

Output Voltage Swing (V)

e
—
= T,=-40°C —
-12 — = T,=25°C —-—-
?,- = Vin= —13V—f'|'J =125°C ——

| 1
0 50 100 150 200 250 300
|Output Current| (mA)

TR R ZAE THS3001 F1 BUF634 Z [A]IIAI¥) 50 KR HLBHE, 2% FuBH & A T B2
THS3001 4t 24l BUF634 M N2 AL A, 38 Al DL X AN iR, BVRT DU 31— A
ANFEE ) THS3001.

THS3091 /& — M5 7f R R B BOR A, B A +250mA [t fie /. Jdiin]
LB H I 22 50 THS3091 JF Ik 7] 1N 56 Bed 5 UK N D) % 3R 5y
R R2100 R1900

U1 THS3091

+18V
AM1 197.52mA rms

R4 100 R3900 )

9.88V rmms

R5 50

091

VG1

18V i—‘—~—I[I}—_+L||I}T% +18V

V218 V118
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415 Banigiss

SEHLE SRS EEE], Bl AGC, WISR IR s it sl £ 7 [ 15t . VCA810. VCAS820 fit &
AINER B At O 28 AR 25 o SRR H AGC:

VIN

2mV to 2V
RsSl  100kHz
Port

Vo

Vour peak = Vr

R,
1000
— MoV,
R, )
ke 0.1vDC

V-

VCAB810 5z BLFfL AGC
7 AGC, RIPRBLI A A5 5 MR B A5 i i MSP430 A £ (1) 12 fi7. ADC 46 h $i 7
55, %4 MSP430 4bHj5, FH MSP430 A # DAC (A4 SPI L4 DAC) K
PHEE VCABXX IR E . W3R AT LOMHZ BEAUUE 5 R 5 £ St AT B R 7 vk
1. @i RMStoDC .t F, # 10MHz BEAUI H A7 80l 4% A o FLUE 5, PRl MSP430
WE Y 12 AR L) ADC SRER LR HISF, A3 304 AR S IR LR B SR8)5 i MSPA30 i it
FE RN SPIE1RIHT W% DAC TLV5638, MMkl VCA8Xx [ 35 :

> i N\ 2% pf o HE K o E A ROK A > SN
( Gain=6dB) 7| (Gain=14dB) "] (Gain=-40dB to 40dB) ( Gain=20dB)

i

TLV5638
& OPA277

1

MSP430 with
SPI Port & ADC12

A4

<— RMS to DC
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2. Jii ADC ELECRERUS I 5, SR AT UAHREEREE 2 U0, PS5 RORAE (K 7 2k
ERAMES, ER IR IESGE R 20MSPS LA _E SRR A1) m 3 B 0]
1OMHZ IIESZBERATIERFE, AR miORAE o RS 2 75 2R R

> i N\ 2% pf o HE K . ERLEl N > SN
( Gain=6dB) | (Gain=14dB) o (Gal -40dB to 40dB) ( Gain=20dB)
TLV5638
FPGA + MCU/DSP |C—> & OPADTT 20:1
Attenuator
20MSPS+ 4 FE 4y
Pipeline ADC PN

i L, BADEIE A RS RS S R RE] ADC i ERS AVEEN, R
M 4 220 TROR AR AT b B 2200 (R, G T IR 18 40 Ui /K e Y iy M A e i
(20MSPS+) HEATSEINFEHANTI S, T, N T AT DR MGUR T 95 51 vy e A0 et AN
AR AN SK SIS TR e R TR -

4.2 iR ADC f1£ EH MK

M2 g ADC? 2528 . WK ADC, TIHIA IR ) ik 4 ADC K%,
HHG, WKEA ADC NG 7 s8R G, AR EA B0, Hibqs DAL B A4, 1M
TR AE o K A e . DL S BRI A B, 75 GSM IR, 12 47 61.44MSPS ] ADC
AUAEMEAT — S8/ N LS, (1 T5 5K, B WCDMA 25 5 58 15 B 338 1 10 2 J8 874 -5 A HE A
PR L, % ADC 7R D& m 8] 14 7 H 4 16 17, REER tfi i 5] 200MSPS LA
by I HOBORBAT ) T 10 R e mFEdle . TI O X, H#EH T 16 £7 200MSPS 1] i
H1 12 £z 500MSPS (15 Jr ADC 7= fily,  IX R 2 Mt KV A A o ANid 1752 26 [ i
553t T BRI TR 20 o, FRATT i) K2 R AN TR FRE VR AT LR 284

WA, WKL ADC AT TAERIWE? LA 14 A7 BOMSPS [ ADS5424 13 :

FUNCTIONAL BLOCK DIAGRAM

DMID OVR DRY D[13:0] GND
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ADS5424 1 — Bt ADC 411, 517, 50751 6 . ADC, il il #4751t DAC i& J5 HEAHK,
18115 3 Bt ADC %% A 71 57— #i /- B 5 AU e e, 343 21 16 A7 805 5 kAT —
PR ZEREIFAS L5 e 2449 3 14 A7 808k 56 it o BT~ 9 347 =Bt ADC K IR 4, ADS5424
(IR Sy 3 AN Bl 3

i i — 3 e ADC 83 UE IR, BATE 5 ADC SIS FRRBUTRIE g, WA 216
R PR ADC ST Al IE L5 S, [RIRAE S v LT3

Amplitude - dBFS

SPECTRAL PERFORMANCE
0
f3 = 80 MSPS
_a0 fin = 30 MHz
SNR = 74.2 dBc
SINAD = 74.2 dBc
-40 |- sFDR =93 dBc
THD = 89 dBc
—60
-80
53 . .
—100 1 T t | .
0 5 10 15 20 25 30 35 40

f — Frequency - MHz

i b, j& ADS5424 IR DA G K, Rl Xk &, w] PLTHSEAG S T 41— 2545 HIHRFR -

SINAD Al ENOB: SINAD 45Tt FIL ES AN IEZE) 11

NN

Aef b FR R4l

RS P 1R 4% R I R B RE 2 R, A3 R4 2 ENOB = (SINAD-1.76)/6.02
SFDR: & XA AEE 54 N oKk Ae R 2 th, /e dB A spri, B, a1 N

Amplitude (dB)

Fundamental F
y

T

Wt

B e v

1k 2k

3k

4k 5k 6k Tk
Frequency / Hz

8k 9k 10k

EIN—30B HRACAHEREH . & X oW B =R 3dB I FTAb A 98, i ADS5424

(f)—3dB 7 %6 9 2GHz; {HEEAT LAk PERE 98

SE SCHAERIE ADC %l % I PERE fE

BRI 58, RARIXANE W2/ T —3dB if %, ADSBA24 AL IERET 58 K ECh 500MHz.
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HIRESFES—Pim#E SAR 4 ADC FML#E Pipdine Y ADC G MHUTIFKRFER, tin
ADS8422 1l ADS803 #B{E SMSPS /i, (HZAATI I A4 56 HIFH ZIR 2, ADS8422 1))

30MHz, ifif ADS803 24 270MHz, i HEtiE4 ASE T 5, SAR %Y ADC f{PERE %

A,
R
SIGNAL-TO-NOISE + DISTORTION
Vs
INPUT FREQUENCY

94 16
m
-}
5 T 8
£ 2 S5y = 155
2 ™~ u
] ™
2w . :
3 5 "
s \ F
£ 68 5 14.5
=
£ \| e
@ 3
. 86 £ 14
2 +VA =5V, +VAREG = 3 V, w
% +VBD =3V, REFIN = 4.096 V

84 R NN 13.5

1 10 100 1000

f; - Input Frequency - kHz

EFFECTIVE NUMBER OF BITS

Vs
INPUT FREQUENCY

gy
-\_\\
™
N
+WVA=5V +VAREG =3V,
+VBD =3V, REFIN = 4.096 V
AR | Ll LIl Ll
1 10 100 1000

f; - Input Frequency - kHz

e

=3

ADS8422 T[] SINAD FlA5 %A BB TR TF i il B B, AEib AT ik 31 25 45 Wk iR i
ENOB .4 N2 14 {7, ADS8422 (M43 ZE Wiy 2MHz, 1 %) tk, ADS803 I
TR, BAREA REFEN AR E s, 152 /07 B ik i BRI BRI B0

DYNAMIC PERFORMANCE vs INPUT FREQUENCY
(Differential Input, ¥,y = 5Vp-p)

85

80

75

70

SFDR, SNR (dBFS)

65

60

DYNAMIC PERFORMANCE vs INPUT FREQUENCY

I
/ SFDR

SNR

SFDR, SNR (dBFS)

0.1 1 10

Frequency (MHz)

85 ‘
a0 S‘iFDF’
4,’,
75 77777::;? 1T 1T T 11711
70 \
SNR
65
60
0.1 1
Frequency (MHz)

15 R E AR = ADC, 14 fi7 125MSPS 1) ADS6145 45 H T AERCRAE F R B0, ¥F
= F M OHz 3| 500MHz A5 S, SNRAU R[4 T 10dB.

92

88

84

80

SFDR - dBc

76

72

68

64

SFDR vs INPUT FREQUENCY (LVDS interface)

\

76

74

VAN

72

v \ Gain = 3.5dB

N,

70

SNR - dBFS

68

66

64

62

0 50 100 150 200 250 300 350 400 450 500

fin — Input Frequency - MHz

Goov

92

SNR vs INPUT FREQUENCY (LVDS interface)

"l_-\‘
-
_"'*—b\ Gain = 0dB
i
| Gant3508 e

0 50 100 150 200 250 300 350 400 450 500
fin — Input Frequency - MHz
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TRATT I RS HEREAS T I T ik 2325 ADC £

iz
=B [iiF] (Fim) | HE
(Bfr:F)

ADS5237IPAG XU 10 7. 65MSPS ik 474 ADC 75 TQFP
ADS822E 10 fi 40MSPS ik 224 ADC 55 SSOP
ADSB28E 10 7. 75MSPS ik £ ADC 105 SSOP
ADSB03E 12 fi7. SMSPS i /K2 8 ADC 9.25 SSOP
ADSB05E 12 fi7. 20M SPS Jfi7/k £k 714 ADC 9.9 SSOP
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Figure 1. ADS5500 bench evaluation system
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TR B 5 B 35 (ADC) 1% H H 2 8] 1R ] 7 e 23 A s T W v ) K
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Figure 2. Differential transformer input configuration
for ADS5500 evaluation
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Figure 3. Sine wave clock input circuit
for the ADS5500 evaluation
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BET- TR A SRR B K S e
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SWITCHING SPECIFICATION
ta Aperture delay Input CLK falling edge to data sampling point 1 ns
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HR4y jitter A THEHIAT,
J& TS 22 R E e (92Br L, ADS5500 A2 2004 4 177 i, BLAE BB 1K) 14 47 125M SPS
1] ADS6145 B2 K IX B kN 2] 150fs, M I3RS T 56 i 5L8k 7 SNR Al SFDR). FAl]

IRABA T B AN Z A ISR ? 1EBAT15E

TN AT jitter X SNR M 2K, FERIEMIERT 100MHz [(91E %45 5 K kE, 5%
L 70dBc 1] SINAD, 5 ZAMI B EL 5k 2 /b
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SRAEH L Jitter IR/ AT &
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Jitter,.,,, = (10" (- SNRIdBC] / 20)) / 25p |, ANl 13

(107 (- 70/ 20)) / 2>p 00€® = 503 fs
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SNR[dBe]= S/ N ==20log |27 - F,, - Jitter romai
AN

110.00 \\
100.00
90.00 R TOTAL System Jitter
. —]
— [ |
@ 80.00 -
= 70.00 R— 0.1ps |
. —
60.00 —04ps|
0.8ps
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\\\\ —3.2ps
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1.00E+07 1.00E+08 1.00E+09
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17 H B AT LUR AT 5 AT sy, 6 SRR 8 IR %1, B TaT LA R T
MBI PR, ARSI, FERERSRAER SR m AU S Aok T R SR
W2, DA R SNR SRR, Xl LA hn] AR T .
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Bk, BAIMGFEHCRII ARG B8Rl ADC fLIERL8) R sk fHEd ok e VF s eh gl sl
KA ARG E BT P R &
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M5 2 bR 3 557 5
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CLOCK TOTAL ADC
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JittercLock = [ (503(-}15)"2 - (300&15)"2] A 0.5 = 403fs
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Figure 4. Thermal Noise Component Causing Sampling Error
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Figure 5. Thermal Noise Effect for Different Slope Clock Signals
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Figure 6. Thermal Noise Effect for Different Amplitude Sinusoids
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Figure 1. ADS5500 ADC With CDC7005 Clocking Solution Within A Typical
Base Station Architecture
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Figure 2. Differential transformer input configuration
for ADS5500 evaluation

ADS5500

ADT1-1WT R124.9 Q

VIN*

DXQO b \/VV\_
RS g— %R'ﬁ 25 Q
*—/\W'— Vin-

r’ R224.9 Q

0.01 p% Ryp 25 Q
c

0-{)1 F
15V ST
M o \\— 5
49.9 Q CM

Bl 4.4 AFHIAZ R 255K 5] ADSB500 FI RS

BARAR TR AR5 18 L4 NBURE,  (HFETT UYEAR 8 (R A50H7 P 08 J 7 AR ARAL g e 75 i
Po BB ERAE T AT 22 S AR TEIAR 5 58, 1XH o ADSE500 IR LAl i T 1R 4F
MM IBRIBORRBR T ) 2 N THE S 8GR 25 4, IEH T B &

1A s 4 I B Y, ADSB500 )4 A B BT & — AN F 21 7% L& K1 35 . ADSE500 )4 AL BT
SEATER, I HO& BRFEI B S R NS S SRS YOE I o SRR NS 5 A
HHAHR AT, ADSB500 4 ABHFT oA B, T ASHE 545 5 U5 i FHB TR UL AC . 11524
KAEHARAER & (A3 125MH2z) Jf HARAE SAR AR mi, BSR4 A BT )
SN EXFMELL T, SRR BE AL 50 Q B/, A Al fesid s 15 5 V5B
PUANDCFC AT 75 5 v A S R R B it o IR R DUAE DA P A% B SRR .

Kl 4.4 has i T PP ADSE500 I — AN s ds il S U Fi R o R Ml R 2 515

103



5 BEBTVCHC ) 28 i FELBEL s "B AT Cr — i 41 TARIEIE D 35« A TIRATH B/ 40 N5 540
FALT 150MHz B, 415 Rry+ Ry, =50 Q, WIRERF S5 4119 SNR Rl SFDR: i {EfiN{E 5
SR T 150MHz I, DA AR 45 38 1A A BB, JF HAE a4 ke i mr, A VPO
6 PR A 26K Ry A1 Rrpe RL R R2 A2 T B B AL A 0 35 S L2 i N R 5 U8
B A FR LB . e A1 R ADSBE500 it A FL A2 U AIGE g B s . S IERT R1 A
R2 {EX] T 15 Bl U (I PERE A AL . ISR RL AT R2 A/, SFDR 23/ ; it s el
BEAECA KIS, A5 SR 1t D 75 B k. AT LA 2, fES A BB P 7 — AN
JEZR A TS, RLFR2 Y 250 BEAS BRI AR o A A N FLBR TR A P T AN i LIk
BB IF I ZE 505 5 T s AR IR B T I e 2R o AN 7OMHZ 3 350MHz 4 AAE 52
A3 9B IFIEE, T LATE B A D R e IER I, U T A
RS BAE R — AP AR R A B P RE 2 5 o AR, AR R s

FFASHiAe 5 PRI A R ety 210 2 0015 5 (K 4k o

2. BENBRBESIRE ADC

Tl A THSASXX 42725318 SRS R A AT =iy
R EA TS A 12 (1 s3s 14 Bl i e ds

W FEFTR, Bl RERK TN 4 N5 ARG R 55 %R0,
JBURHS D) RE LA K ADC #2111 o DAZRUZER -G 38 1A TR #5 Th g 25 S5 ADC 545 5 Y2 R ()
B LA R RN TR,
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Figure 2. Single-ended source
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- 7 in —
Rsource=50Kk | - Ry ; I
h 2 (Ry +R,)  RF1250 | = V215
' o vis = 'L
- 15V
1
Rsouse 50 ! RG12%0 5VT
1 —
N 1 PV e «—(Vout+
VG ! ) L —(Vout-
! L ~TU1 THS450
! RG2 250
- I 5V
1
1
| R e
h RF2 250

10,001

PR (R 1) AR TR T BTV 55 YRR A BT 50 BRA,  ZESRIZTRIN AN
BEAT . 50 W, AT S5 (O SO, [F I 7 4 22 4338 P Bt e 2 0 4 A s 7
XA 50 WA IS EEAT, AR A ) RG=RG1+Rsource, f3h T ik RG1 Hil RG2 AH%%
MSCHR, SRR T LR Ch) hIASILEL 4 45 5.

EBRAT R SCR B TUC L 8, PR AR MR R A 2 O RS (. 1ok, TR
R S ORER AR N BT Rin 45
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R . o s . .
RinE——SL K R8sz, X HM K=Re/Re1=1, 153 Rin=333 [k k.

. K
2" 1+K)

A T { Rsource A1 Rin BEHEULAL . FATTATLUBCE > Re AT Rin IR, AEA387 04 A RS :

Rin=Rr| |RIin=50 Kk, HERFE] Rr=59 BX 4«

1
1 -5V I
1 —_

Rsource=50k ! Ry =R [IR, =59]333=50K%K VIS = I
! : T
X RF1250 I =215 3
1 H
. o V15 = gl

- 15V
1 .
Rsouse 50 1 RG12%0 5VT
1
T _ —————( Vout+
& R1: . 15V —| FOAT (v;ljt-
VG I o AU THS4507

! RG2 250

= ! 5V
1
1
1
. RF2250

0.00—|

TR Rey JRATAR YR T BHATULHC R i, AHZ JRATT i 115 5 Y5 A e FELTAZ TR e A
BHGTHI I AT, S A5 S PR R T2 T, FRATTBRAR RGL 4 ORI B 125

WU, A R IR

Rsource=50[%k Ry =R || R, =68||187.5 = 501K

1
1
1
1
1
1 RF1 250 | V215
1
. V15 =
. -5v T 15V
Rsouse 50 ! RG1125 v
1
T T — (
\ R1: 68 e o —— < \\//s':JtH
Vel 1 — A1 THS450]
! R32125
- 1 5V
1
1
1
h RF2 250

Axis label

0.00 10.007

B RG1=125 WA, #W'E Rr=68 FXjn, THSA503 [F% A PHPT A 50 BRUY, T8 £ F0%
KPS, A5 S IR T 288 2Vpp. (HJ2 Z 005 SR A 4, ToAi 175 2Ex)
Rsource Fl Ry #H 47 304fE F S5 R HL R 20 AT 43 H — NS R L I
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Rsouse 50 Rsouse 29

b AYAY, + Thevin’s Law A VAVAV
.y 4 B S B X
R168 VG1 1.153Vpp

VG1 2Vpp

—

Tk, BAE RG2 dith # AN~ 20 BREUM P, it Al ASRAG-T-#r ) 4 i -

200—

5V
V35 l 1’
RFL 250 T = V215
vis = *
vV N 15V i
Rsouse 29 RG1 125 24
AN AAA > ]
£ 1.5V FDA? Voutr 00—
VGL 1.153Vpp . AN A Thsaso —(vout-
L 4%; RG2125 Y
N RF2 250 .
SRR, PRI B AR R
V35 = T
RFL 250 [ = 215
AAA ;
5v V15 =
15v
.
Rsource 50 RG1 125 { 5VT
AN—t A > .
{ Vout+
{ e 15v—mAT> Vout
( .
VG1 2Vpp E = AN %
1 1 N Rx1xs
b 5v
— AN
RF2 250

2.60 —

2.00—

1.00 —|

#xis label

0.00 —|

0.00 10.00n 10.00n

107



Zit, AR B £ 1V, 100MHz 1E3ZBEAL A T 2Vpp ZE8iE S, 1.5V
HBUE ST HIZE 0] o AEAF RIS, 1.5V ILEUE 5 BB 2 th THSA503 [ Voo 75 I
N L5V B H PR, XA L5V 1B P AESE R ek i ADS5500 1) Vow 51
R, XA IR H AR S AT A 015 RN, ARk 22 905 50 /2 ADSB500 %A
UL T S LR I, 1R ADS5500 (R i H LU VS 7E 1.45V 5 1.65V (1], i3
SEARTCKRBEN, BADXEALLL 15V A6, eI 1EIA THSA503 1 Voom 511 .

AR R

ANBENS s FROC AR A SEBO L (Vicr) IIVE R, s FISOK 3 TAETE Lk
DA, [RIAHAT SRR A AN A BRNTA) (8 s B A 4 T2 A DRI e g 58— i A\ A e s
A SR L s (KRN o B SIHOK 2 SR A A 0 H s A T

Vin- =Vours R;% =Vicr > {41
2 2

AT IB TR Vicr,  SOAHEIAE AT A I AT BUE R Vours B BRAER A 5
2RO AR S AU T JF LA SRt m g 2 A, Aan AR i e () v 25 S
HbSEM UK 2 BRI PE BE

Figure 2. Single-ended source

Source -1 r-~ Amplifier

1
[ |
Rs i Rt Rry
[ |
cod Log — Vour—
Vocm
Vout+

B, i THSA503 K H an LEIBCE, TAEAE +5V FHE T, fAfH 'S £1V, 10MHz
1E5Z3, Voom =+25V (24 Voem &0, Voow ITHL R BRI HLYEEL I D, Z 0 H
E%? VOD = 2Vpp, )I_]JJ VOUT+E 2V EU 3V I\Eﬂ%iﬂ, 'ﬁj/ﬁ\ﬁnT
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3.00—

RFL 250
Il sv A
V15 2]
RG1 250 \:QJ s
£ '\/\/\l ] -Fm+> C th+ % ]
RG2 250 _ { Vout- )
- AN +/I/ .
@ VGL 5V
- AN ]
RF2 250
¢ \

000 100.00n

— ORI ST 1(H) RY/Re=1, 1S 4.1, 53] Vin-= Vicr I 1V 2 1.5V),
IS R AR S N H S G ] Vicr A 1V ) 1.5V .. THSA503 76 5V Ak i I iy A\ A5 s A

THS4502 AND THS4503
PARAMETER TEST CONDITIONS TYp OV:'; TEMPE;R;I:”RE _I'Igl\!l:';
. ) “Cto | -40°Cto
25°C 25°C 70°C 85°C UNITS | max
INPUT
Common-mode input range | [ 174 [13/37 [ 16/34 [ 16/34 [ v | Min

THSA503 7= 5V H HLY5 A1 i B FrR) A A\ A BBl (R SUUAE D AV 31 4V, 3 BT SEAS 3 11
1V F| L5V (¥ N LA e v B E i A2 sk o 2B 1, THSAB03 (1 5 At i A LA il 4
BT A R 12 &b, FRANG SR (VeetVee)/2 I, 1T AR R b 132
JuHl. flan, LR, AT THSA503 [ $indi A5 52 A Vee (XHUNHIRSE) HZ2%
i (2V A, 1 THSA503 7 5V F it HLIN (B L REME 5 0 2.5V, Bitt, fnlR
HINAE 5 LA 25V A E S, I ATRATRT LUK TR T B SR A T IHOR

3.00—

12
Il sv v
V15 7
FeL 250 T 1 THsas03
4 225 o 1 ' { Vout 8 ]
I . Rsz\/iSO P ———( Vout- 2
- VGl 5V 1
9
=V325 AAA
I RF2 250

an b EEE R, VICR BL 2.5V 24 B T, ATAE L Ry FE A (v 21 4V Ja))
A ASAH R ASVa . Kk, FHEAG S U(VeetVeo)2 WS, NiZik$F THSA503;
WRMNG S LA Vee 5%, TATT LI THSA501,  Hofr AR e s Yo el 21 -
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THSA501 (1 3 HTE B XM 45 B4

BEACHI NS S IR £0.1V, BoE RS IR 2345 T 10 (B RY/Re=10, fRA 4.1,
33 Vin-= Vicr ¥ 0.18V 2 0.27V) , BRI LR N B Vicr A 0.18 £ 0.27 V,
A B IR Y B /IMEL, RFT THSAB03 K i, T o silseR, ikt -T- THSA501 K i,

EITGAR AT LUIE H TAE:
RF1 250
Il sv ANV
V15
RGL 25 j:
~J_ UL THS4503
- VWY > ( Vout+
RG2 25 1mAT> CVout
b e
g;? VGl 5V
= AN
RF2 250
RF1 250
Il sv A
V15
RG1 25 T
Ul THS4501
T o o ¢ voutr
. AN, " - ——( Vout-
@ VGL 5v
= A
RF2 250

3.00—

THS4502 AND THS4503
PARAMETER TEST CONDITIONS LALS OV:':: TEMPE;R;I:”RE _I'Igl\!l:';
. ) “Cto | -40°Cto
25°C | 25°C 70°C asc | UNITS | max
INPUT
Common-mode input range | [-0726] 0423 ] 012 | 042 | v | Min

2.00—|

Axs label

1.00—

View |

000 100.00n

300—

Axis label

1.00—

Vier|

200—

0.00 100.00n

EI M, il THSA503 s AfG 5 LL 2.8V A5%, Il 1t AT LU THS4503 75 31 128

Mgk, W K-

RFL 250
Il sv AN
V15
RGL 25 —
UL THS4503
- AAA >
i ——( Vout+
=\225 RG225 oAt
. AN N ———( Vout-
= VGL 5V
A
= V325 AAA
I RF2 250
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3.00—

275—

225—

T
100.00n




B. BUKE5 ADC fi#:0

TBOR A 08— AN IEA TN BEWLR R A TR 5 HEAT TRAR BE, AE A5 5 7T LA 2 LA (1 03 22 LA
LW RE, AT AT LA KR BE A A ADCIIPERE . AR, BHAFIIXAS HARBOK s 20 75 B 245 4
IO (R e S AS A, AT S5 AT AR B0 H . Rl T AMA SRRSO g —
ADCH: o XML LB IEAZ Gt e 1 #ig R as T WS 20 WE IR
(i AR A

Figure 4. Fully differential op amp-to-ADC
interface

ADC
Vine
v

INM
REFT_CM REFB
| I

1. ADC i

THESAHE T — N EEGEADCHIThRESE A . DL B, S N AT S NG 5 5 Vem
M2 GX A R 8 W ——18 5 I P B A —2) o OB B, IS 5 B itk
PNBIR S R, S ST .

Figure 5. High-performance ADC input
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M HE AR AL IO A R A 1 i 1 55 ADCA T A\ i 1 Z TREIDAN —> R L B, IR A HE

B A A 2 ME
I AEADCIHI M i fr de: FEAR 5 RAEMT B, /5 247 5E (R4 ADCHin A\ i 1 FrIR

PR R L. A RAER NS AL B — AN MR, T I R T B e 3R
EATTRT LA A AR R U E AR AR IS S0 SR R 55 B A —FE, SO
R BES I, RGO R R AT . W, —N10%1100 pRie HLZE R
J

HLBEL RS 25 T JBCR 5 5 ADC: - ADCHir A\ i 1R FIL A DA B IR O L 2SR R R H I TR A
IS e e T TBOR 25 P 570 23 0K 0 1) A b 2288 3] 18 e P75 0, o A T B0 PR I N — A B 25
BEL, AT LAG3 B I S 45t 0 46 Jir ity K AR AR A A2 20, AT DRATE TBOR SR IR AR AL U AR B 38
—7~103100 Q) i BH BT AT 5 A2 2K

CATNRLLE T —AMEB R E D 38 : RS C—IRAES T EIBR T — AN, XA
W mi ORI s o =1/ 20 RC o AT LREIX AR AURCE (8 A5 5 B AT 1) A5 11
M7, AIMTEALIE S AT o BT 00T B BEAEARAR AN, PRk ax A
RUBCEACE SR b (BT 7R AR AN Z . EMR SR b, O AR IR SN 51
IR T V27 R WRRNIE10 QA AT, 165G TSR I IR T5OR S 2 & A 3ot
B, PSP LMK I,

JBUR 2% H S 2

Figure 6. ADC input load model

r--» Load
R d

ITl
T T

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

1

FEADCH A S I T RCIA A5 K S 280a] LAl 6P B R 7 . A7 IFADC
I AFESTA: Rn>>Rand Cy << Co TEIXFIEHL T IRIF AT AR 200, DR G i A\ PR
HIARCIIA G - h T IEB I HTBORER M PERE, 675 LLIX A S B8N -

T8 BTBOR 8 )i HH BEATON 12 18 4 Hh o 1 9 e R S |l ARSI SRBOR A i
BRBTIL AR R B Ay AR AR
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Hp, ZoR MBS 2o FFINETHBRDT; ASRBCRE RG24, SR 06 Bt
AR
b:§+&go

RG 1]
TEARARINT ARBAE &5 DA it tH BE BT T-00 FFEA Y 25 Bl A 4003 (1) T i BEAIC . DRI, A
FRIBOR A TARLEORFF AP R IR o SXFE 0] LAt BH P00 T 87 b v s 0 5 e i 52

B
3. ADC MIZ%ES UM BE

W E, ADCIIZH%HE, REFTHREFB, g 1 HUE A I i S AVE L i SR
CMAL T REFT S REFBI T e 4 T A A HADCHIZNATEH, A5 5 075 ACM A s
XIFRAEB) o IXEWRAE TR a1 (10 R [ 0 75 5 XA B S DL

Figure 7. ADS809 internal reference circuit and recommended bypass scheme

SEL1 SEL2 PoD
[ [ I ?
Range Select Top REFT
and Reference
BV"“SSJ_ Gain Amplifier Driver L 01 uF
0.1 pF 3300 I
1 »
= +1Vpg ’7 T LM
Bandgap 1 p 1]
Reference 3300 ; :—I:
L Bottom REFB
— o—{ Refi o PY
Driver L 0.1 pF
ADS809 I
Viee I— 01 yF

THSASXXIFIV oom i AN E BT A2 A3 AN H AL o PR 10 H e 2R e i il S A A
{10 A R 2 T AN I R N LR o RIS ViouTe 5 VouT-BAV oom A LSRR IE Bl . ZEAR
Z9ET, TEMEHZKCME SV oomERE R, I b —LeDh B2 55 e f 2% b5 Hh 28 A 1%
(L AYHLAE 4 0.1 pFEJ10 pF)

TEIGH T —ATHSASXX EVoomfit A A6 HLES o 9V oo T TF IO 5, 3 a7
H R 551 R L R IR —

113



Figure 8. Vocm

Error Amplifier

LB e T U R 1oy = (DVoew = Vees Ve, ) 50KW, XA~ 451
TR THRBE AR, ERTETRINSRRI % RS MEF MV oon S T HIYE
HLFR (1) — 21 CLEanE+5 VER AL AL s SO0 D AT BN R . 59— 71, Wi
KK 5 VI KMV oen = 25V, WIFZE—~100 pARI AN . 44 ADCHCMi -
LR IR BE ), T REFR EE— AN B AR XA H

K22 3N 7 KR 2 BAD CHSAT —/N T DA B SR 3 H e FEASE H e (e i 1 o A
IR A P B T AR fr 4 773:8: CM, REF, VREF, VCME{#VOCM. AN A4
FRIEAT 4, AT FE B e Al A
1) 4Voou N HLYR HLR 1 R A O e AT 1A R (1 IR Bl RE
2)  RHIZ A DA D SR 7
GBS S RO BT SADCHIEE I, FA AT LURT R IR Lok
B ADSE5001 1) i A BK 5]

""—|> ||Fj_—|+ I RF1 250
L b — A
T e TP ADS5500
> > 5y R2 25 Vout+
b b— -
Rsource 50 RG1125 Vin
AN = 2
L 3 1.5V~ FDAT>> U1 THS4503 T
VG12Vpp B oWy = R3 25 T © Vin+
= RG2125 VY L(
N - e SV Vout-
L ANy
RF2 250 [ 3V, 1.5V E ADS55001% ft | T
cM

L AR M N AT Sl Y RN £1V, 100MHZIESZ 3B Wl K Fos:
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200—

000—

N

-2000—]

Axis label

Gain (dB)

-3000—]

~40.00—]

LB B L ) L B L 11 B 1) B AR B A
10.00 100,00 1.00k 10.00k 100,00 1.00M 10000 100.00M 1006
Frequency (Hz) 0.00 10.00n

REFATRA R ERAR S 1r EHTRMAR S A% FRAZSE TS
EHWE, WV, FATATDCRAAZ A& 055, LV 1 B BB -

'—||||Tr||||T' RFL 250

>
0

R2 25 Vout+
Rsource50 &222n

| |
AV | |
{ @ : UL THS4503
VG1 1VDC2Vpp - R3 25
[0 d

C1 18p

Vout-

e
N

- Iq RF2 250
1O

T2 P B PR 15 i 2RI sy 1 4 PR

0.00—
-2000—
Vout+

g

= 40.00—
8

s000—]

100 10000 ook f000k 10000k 100 10000 100001 fo0s

Frequency (Hz) 000 10.00n

KT A ZEAOREE, BATIIHEFIX I, R R — S g i T
f55HEEO

I S AR
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- $%ﬁ%ﬁ%%ﬁ,ZW=———%——,K%Mk%%ﬂE<%Wm%
1-
2" (1+K)

I E g L AR SN ERER IR
I ORUETBOR 387 20 (R A SR i T Y
ADC #MH

U (RSN B R R B TAE /, #am 10, (R TR w35 2247 40 7% 1
1k 5ADCY ] RCAL &
— LR
— ATRMER NGRS, JEH
— AL AT I P R I A AR
I Voot Bt T MBI ER TR, Voo AN T HIVE 10— I 75 2
TRUEV oom (K19 B fiE

JBUR A5 I RE

O35S T B S SR P B
1l VOCMAE IS B H T2 315
I A DU S —B. B A PR ek 23 1 Thfg

HEFAL I T 2200 TR A

i
21k A (GRm) | %
(Bfr: )
OPA1632D +16V, GBW=180MHz, SR=50V/uS, THD=0.000022% 542 jckae | 1.75 | SOIC
THS4151ID +15V, GBW=340MHz, SR=650V/ uS, il 9 i 4 22 43 iUk 32 6.25 | SOIC
THS45211D 2.5V-5.5V, GBW=95MHz, HD,: -133 dBc a 10 kHz, 11 | sorc
A URE) SAR, X -AR ADC (A4 2250 UK 3%
THS4503ID +5V, GBW=300MHz, 4240 HUKas, JEBtrs A4 radi b o 4 Slejle
THS4501ID GBW=300MHz, 4>Z5/8CK4%, St 4% VEE 4 SOIC
BW=2000MHz, SR=4900V/uS, HD,: -72 dBca 70MHz,
THSAS11RGTT G 000MHz, SR=4900V/uS 2 -72 dBc at 7OMHz a5 -
UK TEAT K 2R ) ADC A2 0 UK AE, LB e f345 VEE
GBW=2000MHz, SR=4900V/uS, HD,: -72 dBcat 70MHz,
THS4513RGTT i e o - 45 QFN
UK ) BEAT K 2R 1 ADC ¥4 22 43 IO 3, AT i A A K FELJE o

423 {EH FFT Mt 5% ADC

St

RS KRS A Sk, FeAT 1 ADC A 256 ADC I EIRRE L, 045 H: DNL,
INL, 20, f/Nrae i ADC [RE IR RS o FRATIIE 35 A2 70 Aiel ke o 00 B KA ADC
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() SNR, 3 PR S o H S0 - — AN SAUSIE SR, T FRATIZERS % ADC SRAE TN (1 2
AL AR B M5 S BRI T B RRAE ADC Sk, 758 LRSI B (K15 /N7y HE R &
G R S FA T AR R

MR, S E ) ADC IR 2 AT B KSPS HE A% MSPS [FFER, 763457
W IIAS TR 5 R R AR 3 AT AL K o AT b i)y ADC BE 2 0 B0 MHz (945 5 2k
AT IRRHE o XIS BATT B — A FE SR iy it ADC IR I X A8 A5 5 RFER) ADC Kl
WAPGEEZ R AT, ENSRE, ADC 1 INL 23 25 15 0 ADC it ) L
WKL, SRAERL B4 BE 56 ADC (19 SNR, FATTH FH 1 5 = 3 ADC PEREDL R 1K L
AMNERRFUERFER . Hi\-3dB 95, SFDR. SNR fll ENOB. NI IHEE A5 =4
fhr:

Ri#E ADC B EZMRIEFR

DA, JBORERH — S G RS HL, Bl ERREL, WBRIL, ToR B STu A4, Bt
T 5w AN RGN R X ARSHORES R T RE R, Brannig, R, BRI

PRARKHE R A JR G vl v 1 B 7 1 50 e e i 1 B 8 o 0o T e T % v Pk e P R R
REGKUL, ASHMEAESHN TG 7 A2 5h &6 FI(SFDR), 5 %447 (effective number of bits, ENOB)
PARCRFE AR YoE TR, i B 22 W) AR I A 2

AT e AR AS TR, Bk N b Tk RGAE N — AN HEARR T RSO e T
TR SFDR LA J ENOB&S At skon RZe M AP BEUEAT 73 #T

BEASIH AT (FFT)

7t- ADS5500 I8 A PERE TEAG b, PRl A (FFT) FRAE ] 1 R it R 48
HfE A SNRY BEICEL (THD) M1 SFDR. Peig fii v 484 (FFT) SiHE 5347
B BT IR AL T —/ME S SR o 29— AN iR s 5 S — AN R EAR B L S R 4
& G B R TE R ARINE A0S R T RGBSR,

IR —AN R RE BRI, — NS PP ICR I R R ORE T, I ) — e 2
BRI NG 5 FERAEI B R 6, 0 B e TSR A FAIRLE R R, DA ek
TRAG AR (FFT) o H AT G i) 7

f

fmzmﬁ

AR fin RIS IR, SR REEN B 5 IO, N RFEEEE K, mo—A
W WERTCVETRAE R A RAE, A W] AAE PRI S A8 et A T o 1 BoR
SFDR

THFEFNZNEHE (SFDR) 255 5 BRI R K2 72, W LldBeK i . 4]
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145 T — A tEREADCI PG Nt (FRT) A8 e, S A 5 10 10 7 2 B i 97 LA 1 3
B (2-6) RARid. IXEEIREOS N FHARFERFFBOR S AR i . 72 PP LU
AT 222 AR BRDIFAF ARSI X HEBRIK BRI, 7TLE 2EHADC
(FISFDRAE fH— AN & T-15 5 1R ) 3 A B E 11

Figure 11. FFT of a high-performance ADC

Signal

Signal Response (dBc)

0 5 10 15 20 25 30 35 40 45 50
Frequency (MHz)

A IS BORIRZADCIN , - 32 R IR B2 5% 0 B AD CI¥ i HE B R L. O T e
—ANRKFAEH+ADCR LN SFDRIE, 5 ZLA MOR A i A5 5 i S ADCISGE & m, BT
F AR 28 AN TR 30T AN R AR A2 R, R P 55 505 U8 B Th 2 1 245X AH . ADC
i R PFT AR AR E I AN G0 k5, J-1dBFS. TR 118 I8 VA% AR X 2]
A AT . SRJETBOK A 5 ADCH H R I LR 24 A oBCE Ak b it 0 HAR DN . 4551
AL JydBe, Rl R

é &HDX _Amp¢ 0 &HDX ADC o U
HDX copineq (ABC) = 10|mméﬂe 0 oiqpf °G , 3L " HDx_Amp 5
¢!

HDx_ADC/} il @& UK 2% PL S ADCJ& T3 43 5 1 27 A2 B ), LA dBeR TR

— UL OC R A B TAEA TR AT AT HCA T B O PO o6 R AT /0.
ADCHIZ B/ INHAE, LR IR/ E3.01 dB . W RAEAN R R o] 2 [) 22
AR T10dB, 2B —A Kl KA/ 7

T ANRVEBORA R U, 5 W A E B & TR S, —RIHR VR
PRI BRI AT

SNR F1 ENOB

fRes—il X —imMir 3], — A ADC ERELL Al 6.02N+1.76dB (A1,
AL B, 1 X NHARRIEAJE MR ? 2. 6 T—A5Lks) ADC 15,
QAT+ SNR [ 2
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SNR R VA B, S AR T 155 A LRI 74 [ 45 A 2 190 (T LA o AR
KA AEIN logy, FIAELA 20, M%) dB JEH) SNR HIfE. 1408k b FrRsii,
—ANFEAH ADC [R{EM: L2 T 6.02N+1.760B, X F N 248 ADC (1 L%

P R AR, WEEEM S S INEAL. BMAE S RIS, WSS
M4 T ADC IR R DAN2 o B ADC B2 0 1, KT U506 L it e
B R R 45 S rin=(20 7 )2, T q RS K (ILSB).

45 ADC B4 i (LR 2 T = At (U ME 7 (LR BRI DL R, ADC e — 1t 7 e U5t

LA )), I A (M P B T o/ V12 o XA T ARk I

AT ADC IIAHEM I R/NET £ Y2LSB. 4R, KRR I T ADC 2% %
AR RS (AR ADC. BLAETR ATV BER 002 1LSB (0 R0 . JRATAT LI B L5t
2R LS S RI0 = M, T = M DS 2 I B T SRR A3, L
A s 47 3=+ (LSB/ 2)/1+/3 = q/12.

SR, ISR A TR

N-1 -
SNR (dB) _20|Og%: 20Iog§ 2 q/\/?) =6.02N +1.76

o

I 7 A R q/V12

AL, JNIE T e vt S ERAR SR B, B TR AT AR EE — ANl 7. {EH] ADC X

BRI NG 5 RHFE, SRG AW FRT 20, A5t ADC ECSERIfERREL. & 145

T M8 9.9KHZ 1) 12 LeE ADC 1) FFT ARSI o ZESERRllilh,  [E5%H S

5 [N R NN T ADC FIUARIE IR 13, (ERXMIGHL T, A5 5 A B4 HERR S 115 5 MR BB
L2 .

FREQUENCY SPECTRUM
(4096-POINT FFT; f,,=9.9 kHz, — 0.5 dB)

o _‘, NOTES:
- A=FUNDAMENTAL
! ; INPUT SIGNAL, Vyy.
@ B=HEADROOM.
e C=SNR.
D=SPURIOUS-FREE
@ DYNAMIC RANGE.
AMPLITUDE — 60 E=AVERAGE
(dB) " NOISE FLOOR.
— B0 3
_ IDDM
~120
0 25 50 75 100

FREQUENCY (kHz)
12Bit ADC [t FFT K
Ml BRI FRT @ REAE, 7T A HY ADC (1) SNR. #1455 SNR [ RAT T A i
Whemit RIS 2. NR=10log, (R, /PB,), XM, PsEIEEE 5K, PyEIH
e 7 AR S BRI DY 26 2 ML 1) SINAD . (fF 515 1 75 DI R B HE ) R 8 1) 30 B 4 £ g
=

119



SINAD =10log,,( m I:S ) ), XH, Ps @G S IhE, Pyt A A AR o) 1
ThEZ R, Po 2T KRB BN TR 2 . Bk SINAD #5223/ SNR ¥

FATETT LLFIFH SINAD kAL H ADC 1943 24 £k (effect number of bits, {&j# ENOB):
ENOB=(SINAD-1.76)/6.02;

18T +ADCH & FR 5¢ I ENOB ] LU I K JEOR S 1A R 2 UL S ADCIRIENOB LA L) 44 ]
J5 A IRAG 2] W BB ESENOB S5 ADCIENOBHSE,  SINAD I A% . 751X
PSR, A MSINADE 2 F#1%3.01 dB, 414 ENOBYS 29k /0507

ADS5500 JI iR E 5

AL 2R Ge A D s X I FH 7 81, 368 1 =4 i ) ADSB500 £t T HA A R i — L8 7 i
by A HLRE A — SR o IX e B — 2 A AR YRS T A PR L AR e (FFTD .
— 21 tRI2 HTBOR AR IR B (1) ADC IR PR AR e (FFT)D.

Figure 5. FFT plot of ADS5500 with 190-MHz
input frequency and 125-MHz sampling clock

0 10 20 30 40 50 60
Frequency (MHz)

W BRI S ZE S MARE, EESH T X ADS5500 1E i A S 1A
125-MHz RAER B AF R I PO A4 (FFT) 2R 18], S S Sy 190MHz,
W B2 A -1dBFS,  PRog {37283 (FFT) 2347 ks SNR 4 69.6dBFS,  SFDR 4 85dBFS.
TEXFEBL R, BNBEPT (7 Rry, R ADC 1 NPT FEVERT ) K%k 200Q, %
N HLH ) RL AT R2 #5/N T 25Q.,

NEER TGS WA, 190-MHz, REFERBiIAN 125-MHz 44F T, A
S EEAN ]I ADSB500 [ APERE XA HHE Wor, 75Uk m G S0 A A5

SR 4AE T, ADS5500 5 1 SNR 24 74-dBFS, [A] i SFDR 85 5.
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Figure 6. Dynamic performance of ADS5500
with different input amplitudes, 190-MHz input
frequency, and 125-MHz sampling clock

= 100 F—t —SNR | |
g 100 ——— ,-\ — SFDR
T 90

14 l/ [
a k./'\/

b 80

T 70 B
©

2

= 60

50
-50 45 -40 -35 -30 -25 -20 -15 -10 -5
Input Signal Amplitude (dBFS)

NENE R T ADS5E500 Fll THSA503 4543 J5 (R sh A PERE . X Le8ds @ 58 T 3ATHi 45
R HLES CBCREZ BN ADC TR R I FRL B SR T 62 BRI, AEAN RV AR T I B4 21
KAENBME S IE N 125-MHz, XEEHHERY], 5 THSA503 456 )h, (LA E 5 83|
1% 18MHz Iif, ADSBE500 (1158 LA 7T1dBFS, JLAsHIzh A /1 86dBFS LA I 7EfIAMH
S ] 20MHz I, BT THSA503 1Al SE R, 85 PR IFih e R B iZ
SRR # KSR 5)) ADSE500 Y T e 4y, WA ] THS4511, THSA509 1l OPAG95.

Figure 9. Dynamic performance of ADS5500
with THS4503 vs. input frequency with
125-MHz sampling clock

@ 90
L gg — SFDR_dBFS
2 g6 — SNR_dBFS
- SINAD_dBFS
o 84 —— \\ THD_dBFS
E 82p N
a 80 AN
g 78 AN
=z \Y
5 76 N
o 74 \N
o 72 .
» 70 s:';é’-
Z 68 | {
& 66 | |
0 5 10 15 20 25 30
Input Frequency (MHz)

4.3 BEi5| 58 5i1® DAC

HIEHADCKS N, Il DACHE ) V2 AL FHAE B A, MR vees S Oc g et Bontirh, 40
THDACIH it & 3 T WK CMOSERBICMOSI T2, CLAik 3 T —ANABiif i fEk i, ¢
LT 1GSPSIIMIET 3 LA AR, FLR 1AL 73 HEA . D 13k 3t v AR BT 280 3 %2,
DACKH T —Fty 43 B (segmented) HL i Y5 11 HL I 5 5 1 784 (current steering) 2244 o BES 5L F HL 4%
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DACHI I F T i HULUE S 5 (array), Jevevl P T-4a08 s 2 i HH P UL, 2R {2 20mAL .
P9 [ AR T 2 E 455 X DACHIHT 1) ) 22 9K )y (addresses) 22 3 IR F G o 33 1R 11 454 HL AL 11
HLYA, A0 B N A B R 22 0 B . AELER I ZE M 52 0 T HGEsh&ERE, 1H
I BEAER £ 23 H B P i R R 14280 . BARMS DL, IR 5 R R IR N,
TPRDACH Bl FL I EMEE o A5 5 R BB, DUSAHSG R A BB, it At e R B
AR IR SEBLUE o 2 BRI T 320 I ROCAE TFEAIR T Ha B 2281, JF AR AR 1 2%
kI RE R . X4, ARAEEGR FSE T DACHIZNERE S AT v RE . A — Bl 4Bl R Ge 28
Ky, JERURET R AN S S AR RE, A FLART IR IR £ B RE I8 B PR 22 (T ], 1K
Foft 7 3 H PR A AR A A

A IHEFAAL Y TI 578 DAC A

5200 i
& A Fré& (3%7t) 4%
BHEK (A 4)
DAC902E 12 fi 165MSPS, % DAC 50 6.3 TSSOP
DAC5662IPFB XUtk 12 fi. 275M SPS, 533 DAC 250 11.55 TQFP
DAC904E 14 fi 165MSPS, % DAC 50 775 TSSOP
DAC5672IPFB XUtk 14 i, 275M SPS, i73% DAC 250 13.25 TQFP
DAC5687IPZP XUtk 16 iz, 5OOMSPS, 1x/2x/4x/8x #fifti DAC £l 285 HTQFP

FIRER, (@i DAC I, 2N OB B AT AR 2 VRTINS Bz 11, 7z
FUJF T, T3 BT 72 43 IRt i i s, T P vl TSt vl P AR R e bl e 1 (O
XTI B s 43 0 3% N 2E 0] SBAAL3S Rl SLAA399), It i 7 Hubiii i 5 i H
Ui REAT VR . CERT B 7T, F1 ADC BN, ARG B I A SR SNR. 15 FH e i
IR IKE) ST

4.4 HithsiREH

E SR A R MK B AN A R A 1R 2%

By Products:

Amplifiers
Pre Amps: GBW<=50MHz OPA, below 100mwW
ClassAB PA, below 3W
Analog input Class D PA, from 1W to 40W
Digital input Class D PA, up to 300W

ADC/DAC
Codec: Dynamic Range to 100dB, 96K SPS, Potable
ADC: Dynamic Range to 124dB, 216K SPS, High End
DAC: Dynamic Range to 132dB, 216K SPS, High End
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Amp and PA By Application:
* Drive Earphone: <=100mW — 1.5W  (into 320hm)
- OPAmMps: NE5532, OPA13x, OPA227, OPAG04, OPAG27

- ClassAB: TPAB1xxxxx, Output Power from 50mw to 1.5W

*  Portable with Speaker: <=3W

- ClassAB: Stereo; TPAGOxxx; Mono: TPAG2xxx, TPA7XX
- Analog Input ClassD:  Mono: TRPA20xxxD1; Stereo: TPA20xxxD2

*  MediaPlayer used Speakers (TV, DVD, etc) <=40W/Channel

-ClassD: Mono: TPA30xxxD1; TPA31xxxD1; Stereo: ***D2
* Home Theater Speakers <=200W/Channel, PurePath Digital Audio:

- Controller:  TAS50xx, TAS55xx
- Speaker PA: TAS57xx, <=20W/Channel
- Power Stage: TAS51xx, TAS53xx, TAS56xX

HEFEAEFH ) T1 Class AB Fi1 Class D #4315 K 48 4 «

B¥EA | ME
B A P& | &) ESE
R |EArR)
TPA3120D2PWP 25W, SrARjHE Class D Bk 3% 60 3.2 HTSSOP
TPA3001D1PWP 20W, HifiE Class D k%A 60 2.7 HTSSOP
TPA2013D1RGPR 2.7W, HliiE Class D Bk 2 1.45 QFN
TPA751D 700mW, Class AB 4l )i 75 0.35 soic
TPAB211A1DGN 3W, Class AB &4 )ji 80 0.55 MSOP
FHE-A ADC & DAC
ADC/DAC by application;
*  Wide Dynamic Range: upto 90dB: 24bitsADC/DAC
* Audio Frequency Range: 20 — 20K
- High Performance needs 96ksps — 216ksps
* Best Choicee AC Focused Delta-Sigma ADC and DACs
*  Potable needs:
- Low Power Codec: TLV320AICxx, 24bits, up to 96ksps
* High End Needs: 24bits, up to 216ksps
- ADC: PCM42xx, PCM 18xx
- DAC: PCM16xx, PCM 17xx
- High Performance Codec: PCM 31xx, PCM 30xx
iig3
Ed0s [P (&) S
(Bpr:f)
TLV320AIC23BPW 24 {7, 96KSPS, ##ii Codec 3.35 TSSOP
PCM1753DBQ 24 fi, 192KSPS, SNR=106dB, it DAC 1.05 SSOP
PCM1804DB 24 {7, 192KSPS, SNR=116dB, ##ji ADC 4 SSOP
PCM1803ADB 24 i, 96KSPS, SNR=103dB, ##ii ADC 11 SSoP
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PLSTE BISUK 2%

THE i #EHHTHS7303. THS7313 K% THS7353, A5 NBrEiAR. M —JaiE s rF i ik
EEANEIE AT (A S IN T 58 S ICCR L AR g 1, Al Bt B 205 2 I i i
BHHAM RSB Honthe-fly CYEBAN D, LAV R T TR . R34
(R4 1 T B ButterworthyE I 2%, A Wbl G . B i, S ARIIRAZHI/DV DB
5 B A A USB AT AN F S0t T B IS 5 R 2 Be ) . OF HLl TR T s 2 Ik
(B BN ST Sk I SRR, (AT LR m B S A ARt — 2 5 ) T 2 )

B UREIE S A Vvt 1 s A SR A A TR THST7327 Sl Y IR THS 73474 by i T4
A BN RS X A3 3 RGBHV AL ATZE o 14 FLAT 4 IS MHL2% FLIE (pass-thru) i
R BT P as . 2L AN Z A Tl A I REA1PCH . A5 T R it
AR ARV OKF LI ED RS Al L B A LR S0t — B i
HLJEB100mV BA P, SCRHMTEEAC BN IR & o THS7347 1444 [I500M HZA5 %6 . 1200V/us
(10 BT 18 25 2% o e A EL AR )35 ] T DX 5 ADC B MU ARAL 2% » T THS7327 1)y 45—l T A2k
TS ERFIRZE U A DRV A . ISR IR T DACER S, MG T BB

BARTHSTIZRFI R WU FH R [ P S it 25 1) S8 4 TBOR 2%, (R 6 py e fruft DL o
(RSB E I 2, A7 VA A ¥ F g g 2

AL HT BT IR BB AT

FEA | M
S a4 Bré (k) | HE
Y S (G5 0AY:p)

3-Channel Low Power Video Amp w/I2C Control,
THS7353PW 70 1.65 TSSOP
9MHz/16MHz/35MHZz/150MHz Selectable Filters, 0dB Gain, 2:1 MUX

3-Ch Low Power Video Amp w/12C Control,
THS7303PW 70 1.65 TSSOP
9MHZ/16MHz/35MHz/190MHz Select Filters, +6db Gain, 2:1 Input MUX

3-Channel RGBHYV Video Buffer with 12C Contral,
THS7327PHP 250 3.35 TQFP
9MHz/16MHz/35MHz/75MHz/500M Hz Selectable Filters, 2:1 MUX
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45 BERGLLE

IS R ES :
«  OPAy8xx: HiJE it (& 2:%Mz) , GBW up to 4G, SR up to 1000V/Us, <=10V

« OPAYBXX: HLJE [ A5 (& a4  HA R A3t <=10V, SR up to 4KV/Us, BW up to 1.5G

o THSAxxx: HLE =W, <=30V, SR upto 1KV/Us, GBW upto 1G
o, THSA5xx: HLE [eit, 422547, <=15V, SR up to 6KV/Us, GBW up to 3GHz

THSAIxx: H R, 42257, <=30V, SR up to 700V/Us, GBW up to 400MHz

* THS3xxx: HEJ R, <=30V, SR upto 6KV/Us, BW upto 1.8G
o THS73xx: i yEP B MALE K, <=5.5V, —ifii, SR to 1300V/Us, BW to 500MHz
o VCASxx: [EfEiziis ks, Bandwidth upto 430MHz, 80dB 1235 i 1475

Ei#ADC & DAC

Delta-SigmaZ#!.
ADS16xx: 16-24bit, Delta-Sigma, up to 10M SPS

MK £ HEADCS:

ADS55xx/6xxx/4xxx:  11-16bit, up to 250MSPS, KIh#E, witEfE, & H1TLVDSH
ADS54xx:  11-16hit, upto 1GSPS, it itk fig

ADS51xx/52xx:  10-12 bit, max 70M SPS, 8if i [r] I RAY, By &L Mib s 9 RER &
ADS8xx: 8-12bit, up to 8OMSPS, 1iiiiifi /K& MADC, @& Akl# A4

Current Steering DACs:

HEMEHDAC:

DACy90x: 8 — 14bits, up to 200MSPS, /X i i

DAC56x2: 10 — 14 bits, up to 275MSPS, XUl i

2= )REUDAC:

DAC568x/32xx: 16 bits, upto 1GSPS, HL/XUMIE, A/ H 353 ke
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FHhE SERARJRITBEMNFR PCB it

ERETI RFEFRETSREERE

TEATT P EA VR EAN G —F T KRR AR A ™ 5, B4 AC/IDC ] %
DC/DC ¥4 H11f) PFC HR, PWM ThZedzifilds: LA fi#sn (POL: Point of Load) DC/DC
AR P AR IR MR R 2% (LDO) Ml DC/IDC JF5efa ki ae. LI LED M B v iy e it ke
FE. BT HERIREREZBMSLE, EE AR, FIAT RN A
FfE )i %, FEAEAE ACIDC FI DC/IDC FF IR0y, JEA B W it

FERAT BAAREAR = S A28 200, AR BATHe 0 I AR 1) T1 = S — A
AHIGR, MERESK, A&, W s AC/IDC (RI—XHJ5) 1 DC/DC (i,
figk i YR, POL: Point of Load); % TAEJGEE, AJ4) M2 MRS RIJT O Y 2 TFocH
V%A TG FRUR SR 73 DAy BRI T OGR4 0 70 H A P IS s 3k L S AT 14 ORI o0 T H it
FERLIEAT 30 T i 44 75 2 — AR

| |
. I _________ -1 -
| 11
48/24V
240VAC) o e | Il Hot | 148/24V to 5V} 5V to -5V [ -5V
| I Swap I
. I l.
I === =1
. .5V to 3.3V|——— 3.3V
AC/DCEE VL I asphg. I
”Ji‘."ﬁ'{\fuj"J.I:r;‘ﬁpLlri-JJJUZ_".;"-E [ \L\V‘;JJJ}'L'\a’*J;j"JEE' 1?;‘1:';@%“;'&@—&4&1. ‘\;: 1ILl5y to 2.5v oy
(K54, 1 fuce I SATHUCCHAII L, b I
FI ) e R ER  E AT] : L .,
1XV [ 1XV
VAT 4 (T I TPs40KHITPS54K |
PFC | BSEARGES (TD | SRS (POL)
Power PWM Controller | Hot Swap (444 i) | FRAITPSAAIN Ly
MOSFET Driver . PWM Controller L READKESE (TD
| MOSFET Driver | R DCIDCT Ikl ds
|  DCIDC Converter and Controller |  MOSFET Driver and MOSFET
i MOSFET i 1175 ,CDCIDC | e fi s it
PR %
I &, Fedl 1B 220V AT HLEE Ay 48V B 24V A5 R R £ Hi T 0 B

TR, X AP ERFRC AC/DC B IR A AT EER DR B 1 48V B 24V Hi
JeA G4 DC/DC o4 5V ol FoAl SEARMI L Rk PRI ¥ DC/DC #54); #EIX A
DB, REE R ORIARIAEL T IR BRI ERAR R R, UCC RSB PRC B H . ThR
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PWM 4% 4l #5 K1 MOSFET SK A 4% il 1 B0, AT 25 2 X IRRE sl A3 SR Th e R K i B 85
I A A, 0 — RS SN TR 2, s AN S k.

71 5V IR B W AR LA 006 3 2N LR AR 33EAT 67 484300 (1) DC/DC etk ix—id
FErh et — 0 B, Lol 2 ANANIRN 0 LR T B 4 LR R4l 4 A Ak
FRESIAZ AT 1/0 RIS RIBLRERy (vt 4y, Lnssizii, AD/DA, RF
S5 Iy, SRRSO RIEE BT R I DEANK, B YRR T AR TR I R AR
Frs KIS RT AR RE T B R R % TPS RAS ) (BRI R R, W
RAIFFER GEHR) AR 2R MRS, AT aE T /B K T3 10 b B 25 A% 00 A
170 fhef, FtL A b PRI THRE T 6 i TR O AR M 25 LA JG AR 75 RF HL 7T LDO 1% i A5 1 25
P 7 %o, T HIUE ™ i Ry 44 07 A o R A
AC/DC FA#h8]4% DC/DC 7= 5%k
UCCxxxx, FZAFE PFC, PWM DjZ £ 25H MOSFET Ka)#4% =K.

POL (Point of Load, fa#imf ) DC/DC F=fh%k:
LR MEFEEBEF LDO:  TPS7xXXX

RIS HIR:

F AT TPSA0K, TPS54xxx Al TPSBOK (14, Hir:

TPSA0K: PRI KT 5 I TE | 2% (DC/DC Controller), Bl MOSFET #M& 1)
e, AT, BRI S, SCRF IR

TPSBAxxx: 14T (KT 6 i 3 8% (DC/DC Converter), Bl MOSFET P & [~
i, —BORBRER R ES, R BE 3A LA, A RS A TE ) e
fh (i 3—6V) ERHEMI (dn%h DSPIFPGA % L HLE 1.2V it )
I REIX 21 10A;
TPS62xxx: I L) P& R A T o0 e 4 2% (DC/DC Converter), MOSFET N &',
HLRAE 2A DL, &S TR il
TPS61xxx: {LINFEHITHE AT o i 2% (DC/DC Converter), MOSFET N &,
B ERNT 1A, &AL H B
BB FRHIE:
TPS60xxx, HI7e A, 4Rk HON TR M, e bt s ks 7z, Lhlmks 2 5ok
1T et ) R i B 3.3V 1l BV

6.1 AC/DC #1#[8)2fk DC/DC F=&a

5, BEHE A ACIDC REMI LR :
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Combined AC/DC PFC and Main 48V PWM Converter

To 48VDC Bus &
Battery Backup

Loadshare Control

Loadshare
Controllers

Driver ICs

. Phase Shift ZVT
Power Factor Full Bridge PWM Controllers

Correction IC’s PWM Controllers

RN 220V A8 AL O IR YR R 2k (Lhn 48V Bk 24V) 11451, 7F ACIDC %4
TREH, AR 8, Tmt & PFC A1 PWM TR i 4%«

6.1.1 PFC H &

PFCI#E 4 Fkh) “Power Factor Correction” , &2 “TREMK E” , DREHK
R R AR RS DR E IR R) Z MR, A DhDhE 2 —AN 8 A A
H, L 7 S AR TR AR () P X8 (1, T ARAE DR 2 L SR I rms (B H TR AR rms (R R R . o) T i AT 9
B IX P A, BT e S AR 2 AR T, 4§T?§HJJ\E/JE§§§C/ALEE/}IL7§$ ﬁ
FEEEMIAL, AR M AN A IR TP B T S A 3 Ul 4, 5 A T IR
SRS . R

LB A NEEIE: AN HLR
: 100%

80% —

””UAU AU | | I ‘

1)CHT: 200V B'ms i 0% 8
2)CH2: 2A 5ms { L 1 1M1 13 15 17 19 21
RHEAT D24 D8 36 2 4 P AT T R R T P R4

AN RSk NG L VNG A o] npe i A DN R i PG I 1PN i P SR
NGRS BT Dy D2 ML) 210 EORAR. A A IR L S A s (R
FATTHTF AR 2T i A 450 788 i N 00 25 0 i s HL 7 2 0, S N HLRBEA T HE A« L5

TYPICAL APPLICATION DIAGRAM

EMI Filter

AMA—
A 4
W—p

-
:
:
I_|

= % 1

T O
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P A AT KIUCC280 193X AN B T H (KT s e i Al DA I B R B A . BT ) (1
LI LR Qi I
100%

80%
60%
/\ 40%
\
M 20%

1)CH1: 100V Sms 0% ===
2)CH2: 2A6ms. .. .. 1 3 5 7 9 11 13 15 17 19 2
YR ZA20E S5 i HE AT i DR Z L E G 1 s A

HHi I PFC A5 1 A, —FP b sh 28 PFC (B FRIGIE PFC) A1 35020 PFC (B FR A U
A PFC).

#zh = PFC

e 3 PRC — BRI FR BRI 2 T V5 A AT U A N A PR A g Hl s 22 TR A A 222 ik /I
KA DR N H, #eshsX PRC @%ﬁ*%%f%&’ij] PFC MAR#S = 4zl PFC. #¢zhsX PFC
MR UL REIE 2] 0.7~0.8, & MBAE i s JE B A ML, = ECRK AU,
RN AR AL BT 2 i ] 1 i#ﬁiﬁiﬁcﬁo Ak, #iaha PRC I REIREL R AN,
o E TGRS AN S A Rl . 4e5) PRC IS G AT s 1y AR EN FRO I IS R ok ™
KIS, PR (K 5 R BT, 0 A RO B e o 20 R E R R s e R 4
SRS o 3y TTAFREER RS AL R. 4y WA B AT T8 IS IR0, A 5 P AR Bl e
o 5y Y HLIE B 300W DAL, 5 PRC AERPRLA K7 i RER DL KRB L 5 4
Jie

¥ PFC  (APFC)

i 2 PFC I Hy Ho e v 28 S - o 2 AR A e, AR il L IC i
(3 T, ) PR AL HEL LS [ 0 A A7 25 HEA T AN o LA SR AE S NS 5 D% ) 200V HL 2%
Z RN AN KA 2, LA T N P IAE PO U8 T SR B P DO H P R T, S PRI S R
Mo 3 PRC AT LAIK B4 i 1 2 5 D B——38 5 T A 98% LA I, H e A AR X6 5 o o
A, 330 PRC & ] A4 B s s, B 285X PRC Mk b, AR AT A
LA RS, i B E3h PRC i Hh B WU I SOR AR/, IR s AN bR AR OR 5 31
JEPHLA . S BN PRC AR E i AR/, MBS Al

SET 5 0L, APFC 45 AR LA 100 %6 1 D IR 300 1 Re R Ui R AT JE LI S, teln—&
LI LS Br 75 28 200W R DAk #E, WK A 323050 PRC ik, DA R 3k )
95%, JI 4 S B i N Dy % 5 BEIA B 210W; W AR HI B 5 2 PRC Lk, D #5194 21 70%,
B2 SEBRA N Th R T2 285W. AR A3 2] 75W, HI APFC LK Lh i 5 PFC HL %17 44
75W T, AR . AT EAGNE T EShK PRC HLEERIAR G Ao
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F:3h3X PRC Wil ERAT AR I 2RI (Transition Mode 5 Critical
Coduction Mode(CRM)) FliZE4ES HifA (Continuous Conduct Mode(CCM), fH5 P-4 Hi i
B (Average Current Mode(ACM)). AEZRMIULAZE, X TR ST HIE (KT 2000
M5, W RPN A EE S T A U (COM) T LA M T R4 di s X HRURII R 3

T 100W) , — At I - A X (CRM) - F 4611 o LOOW Al 200W . [1] P A AR 2 34 my A
o BUAE T HEH PFC BB AR . KARAZ4HE PFC (Natural Interleaved PFC) K FHUR:
ff) 180° ATEEEAA, AHhTHEm ARG SErE, AR S B gns, i i il ek
HEARE BACE . 5 HATH WA 20 PRC ZEHAH LG, P38 i AT B RO e A SU I
/b 50% % 100%. [FIIN, #E T UAE L, i UCC28060, & i HIAZ B A I 1 3 Hi gt
20K PFC, JL T AR AT LA ik 800W; 1fif UCC28070, R AIASH BIA M 4L T Hi i =X 1) PFC,
REAE i JLAS KW IREE R T4%.

HEAAAE A P T DhR R IE (PFC) -

HiEa iz
B [P Cic (&) S
TR | (B4R
UCC28051P CRM 38 PFC 2148 50 11 DIP
UCC28019P CCM #i5X PFC #il%%, 100W to 2KW 50 0.95 DIP
UC2854AN ACM #iX PFC #il7% 25 175 DIP
UC2853AN ACM #55X PFC $3 1 2% (UC2854 1) i {1 iz) 50 1.4 DIP
UCC28060D AAETY CRM X PFC 5 l2% 40 15 soIC
UCC28070PW ACHER CCM #53X PRC #5161 7% 70 2.45 TSSOP

UCC28xxx Fl UCC38xxx Jii [ —H(if (41 UC3854 A1 UC2854) AL ILIRERI B —5, L& UCC28xxx J& TlZ, UCC3BXxxX A& i b2k 1™ i
[FISS, T ABAHAT T PRC HLER 1) PWM FRLYEHZEHIES (PFCHPWMD, I THISS 7 PWM HEL 5428 i 2%
H R X L g
FIF] UCC28019, FRATTATLASEIL—AN 220V Ayt HL 21 48V Tt AL 1 ke«

176 to 265V AC 184t 21.6 AC

Qﬁ H _.ﬁ{ w H 48V DC, 24

.

A
1

|

141

uccz2ao19

v

BB AT LS 245 i A7) UCC28019A Desiign Calculator, AfJ1iZ#f:, A
F AR v HabR G, AT LASRAS R 20 R AR 1 5 5 oA e 7Y
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6.1.2 AC/DC #0dg)2%k DC/DC &Y PWM IRz 5H] 22

PFC 20 K2 BUE THE ML, AT 140 220V 2SI FELEE # ok s LR FEL (A 400V),
X e s R B OO 0K 2 B B R A iy T, PRI AT T 75 B0 IX 400V 1) = R B,
Bk 48V 1Y, 24V S5 FH I LR 2R RIS B AN AR b, X — NP IBRFR A AC/DC BX
— R P TR T B AT AR 1 48V 1Y, 24V Ha s M 2k 34T DC/DC B s 5V mliE Hih
SRR A CFR 2k (14 ¥ DC/DC 4 ), 1326 30 44 L AR 18047 67 28 ¥ DC/DC %k
h T ORFRBUE AR SR, X uE T AR OCHIE &, AR e tE R 4.
N, SR —ANIEIE PRC S5 FREAT PWM A s 1 480 (1) HAL B -

Primary ! Secondary
! —0

LLA.ud_l "nNe

e Rgy Np if¢c Ns

g
?I:'T; .

L]z
N,
—AAM— ICB

vo_sns vee [ 8]

UCC28051

2 | COmP DRV |7

Il
I
T

HH—w—+4

o
It *
e

MULTIN  GND [ 6 |

|Il

\||—f\N\/

A%RCS D | s i
= v

= P P (1 NS I L A R I, T PFC WS F UCC28051 HEAT T s B & IR 30k 1F Ji
3 31 ey F () L L, T 22 0 T S e s A ) PWML D 236 DG 25 il % UCC28600 i i H o
B A s s R R i R Bk . 3X L UCC28051 AT UCC28600 F14J A Ht AT pAy 15 v s IS R 4 s
(1) v H R YR 2R A BRI R, WA R R E NS, R KR/ K IR TS B A
3@, 1X B & AC/DC F1KIh 2 DC/DC H 1) PFC 1T PWM 53 1 4 £ o 4 Pk o 55 4 X CoFF-line)
LR S DR (RTINS IX AR 2 UCC 3R AT PUM 28 T 25 M1 TPS 2R 41 H ) PWM 425 ) 3 R e 28 (L
TPS40K, TPS54xxx) MIEZLX 51, KAl & H T KD/ m R/ KR &, HAMEH
TCIFE %, MBIk A TPS RV BUARANIE & FHEE E W LA KT R el i 2
W B, RILERRE . BRI, et a8 R 7 A9 2R T IZ MY

T1 [RIFEHHAT PFCHPUWM # 4 8 , wlt 2 il — Bt BLAE R T PRC AT PWM & 425 il
SPANTHhEE, WiRE, /& UCC38517 [N A HiL M, & —Hts it 52 1 PFC AT PWM #5611 1¢ h

%
He:
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PRIMARY ; SECONDARY

1 :

VOouT

T
<HHH

VAC

PWM $ 28— B 4h,  bean e, 1Bk, #E#L, Active Clamping, -t
At S, MR NHSESAAE, o SO Fh i E,  (H5H DA B
(200W LAR), fERMBILG LA AL R [ /N Dh 2 AC TG R h S RS . N, 2
S PWM T3 42 il 5 UCC28600 11 A 1 AL AE B R EL N Fi HL i, ZERI R IR ML e AR D

A AL

3 &‘—"TI
N - <T Roupn gi ) v
oL owh"v — o
UCC28600 iLIJ
On-Chip -
o QRDETECT |
OAD_OVP  OUT| VDD
STATUS a] D“Jss UNE_OZP ‘\QE,OVP
El— e B
|- A
ss — OSCILLATOR
‘q‘] _OVR ORJSU ]OUT ::
I > osc_cL CLKL‘W : A
e [’m‘ s
| ;eﬁcu\w PL - ™ s
I N e S Y PN P HP
P e
P {; \ RZ 4 | GND
Y 1 = <
HEFAL FH IR T1 T PUM 42151 25«
SEA iz
B [P Cic (&) BEE
BRE (Bfr:F)
UCC28600D UCC28600 QUASI-RESONANT FLYBACK CONTROLLER 75 0.5 SOIC
UCC2895N BiCMOS Advanced Phase Shift PWM Controller 20 5.6 DIP
UCC2806N Low Power Dual Output Current Mode PWM Controller 25 6.15 DIP
UC2825N Current Mode High Speed PWM Controller 25 1.85 DIP
UCC2808N-1 Low Power Current Mode Push-Pull PWM 25 1.7 DIP
UCC28220D Interleaved Dual PWM Controller With Programmable Max Duty Cycle 40 1.85 SOIC
UCC2891D Current Mode Active Clamp PWM Controller 40 1.55 SOIC
UCC28230PW Wi gk (i 36-60V)  PWM 7% 90 1.35 TSSOP
UCC28510N 1:1PFC:PWM Frequency Advanced PFC/PWM Combination Controllers 20 23 DIP
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UCC28517N

1:2 PFC:PWM Frequency Advanced PFC/PWM Combination Controllers

20

2.3

DIP

UCC29002P

Load Share Controller %% L= /4744

50

1.35

DIP

UCC28xxx il UCC38xxx Jii I A+ —H iy (41 UC3854 1 UC2854) ARFKILTNREMI s —H,  FUE UCC28xxx J& TMlZ, UCC38xxx 4 Fj kg™ i

MOSFET IXzh58

bR FOR 22 PWM FEils A8 oA /N D2 1) MOSFET 9k 2h4% , IBAfT AT T 38Al
—se A 115 PWM
il g I AKBNHE 77, Htn UCC28600 Ffn th Ak s i it e K oA 1A, fEIR N K48 K D)% MOSFET
IS T BEOK BN AN CIEAT40RF 9T MOSFET R T LU IEf I, 33 MOSFET %
I EATE A, ARG N, ORI T . XN R] L7 UCC28600 Ji5 IS l—
A~ MOSFET K¢, fif MOSFET ZCRH9IN: 53— RS 5 2% MOSFET SR 3 #s ek
3 PWM 55128 (194640, Bt TL5001 At TPS40200 J2 4k )25 PWM 271l %%
KB s TPS28225, ] LA IRI A 1K PWM il 8%

i B AT L T S AN INAMNE MOSFET SR &) #e 2 — AT I A it 4] -

Vpp (4.5Vto8V)

o . l [6] vDD BOOT
TPS28225 B
} ‘H 1
|» UGATE 1 |
~
TPS40200 <~
3] PWM PHASE 8
vece Vour
JYYY‘
ouT
o
T
FB 4 =
GND
—AAN

HEAFAH ) T1 % MOSFET WX 5h #8475

Vin(BVto 32V -Vpp)

, {H I} LA MOSFET

52 230 Ligi:e
_i A Bré& (7t) LS
AR | A
I E T HLE LIRS R
UCD7201PWP |Digital Control Compatible Dual Low Side +/- 4A MOSFET Driver with 90 1.45 HTSSOP
Single Common Current Sense
A HLE LIRS R
UCD7100PWP |Digital Control Compatible Dual Low Side +/- 4A MOSFET Driver with 90 12 HTSSOP
Single Common Current Sense
UCC27423P Dual Inverting 4-A MOSFET Driver with Enable 50 1.4 DIP
UCC27434P Dual Non-Inverting 4-A MOSFET Driver with Enable 50 1.4 DIP
UCC27425P Inverting and Non-Inverting 4-A MOSFET Driver with Enable 50 1.4 DIP
UCC27321P Inverting 9-A MOSFET Driver with Enable 50 1.7 DIP
UCC27322P Non-Inverting 9-A MOSFET Driver with Enable 50 1.7 DIP
TPS28225D High-Frequency 4-A Sink Synchronous MOSFET Drivers 75 0.65 SOIC
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TPS2838PWP Non-Inverting Synchronous-Buck MOSFET Drivers with Drive Regulator 90 1.65 HTSSOP

TPS2839PWP Inverting Synchronous-Buck MOSFET Drivers with Drive Regulator 90 1.65 HTSSOP

UCC27200D 120-V Boot, 3-A Peak, High Frequency, High-Side/L ow-Side Driver 75 1.45 SOIC

6.2 POL HHYREZEZLMIEERS

233 AC/DC FirfH)gL ) DC/DC i), FATEMR K EARZI T —A 5V I E I,
AN X FRAT TR R B ok U, SRR K, el TI DSP k%O B R BAE — i
7 1.2V, 110 Whs—M&A 33V, IXINFATH T 2R 5V I F B e o T s, T
WHF & DCIDC Hdir= sk, LGN BT TR A, T8RRI T A R s
(FRHIZE) MIEMERG R AR . FRAT AR W) B e E AR R 28 JF 4R, 28— F T1 ¥ DC/IDC HLJi
FARF Ao
SHBERNEEELMRES (LDO)

L PRSI AR IK) AR S AR feg 2, iR T v AR RE R IR SR SEBL R I . AR MERS IR %
BT — DDA CIn A v s BRI il e mp 2 PE DR T A, 38 I A A ) S 5%
MU, AEZ % H B MR ZEJBORAS 7 A NP R P D A48 1 Sl AR G i s
S G A AL T OB, (AT DDA FERE U AN A PP TRIEAEAN R Zh 3, T4
FURE (K B s

Pass Transistor
Regulated

> M T > Qutput

Vrer Error
Amp Sampling
Element
Feedback I T

Voltage -

Input
Voltage

A
||I—q'|_|—.

PRV A2 4 G U SYA R = 2P b A RSl TS R YA R = B a0 S 5 NP1 = 2 = 7 NP 4 0
s EIODIRERUBOR, 10 HIXA D) R AU RF L0, F

Pwaste =VIN~VouT) 'ouT =VDolouT
NERSE A E RS DAV, E i GRS, RyRgeBAs Lt
PSRR & & PEAME T 1%
o/ SRV R
HU I UE] T R B RS R A8 I DU AE AR 2, e PN AR R 4% EIR 2R ¥ Dy el

T, P, N T RO N BRI EESR, 1C BRI T ORRSS . IR DR R
MGk i k% DI EE 7y, — R UG, AU R FEROE I T 247 R (NPN A, PNPA)

134



M MOSE (P i4i MOS &I N {41 MOS &) Fff.

e PED A, A =R 23R, SRR R B R ORI
KR H PNP G AL Clge/ F ok T 26 (R B W R 2l I R B, SR A R R
PNP+NPN & (R s B B4 SE ) PNP SKA) 1) NPN A ARITE D, 2 S LDO (fif s 2 4tk
TaHE#E) At/ NEFE 05V LUK AR, SXFE 4 AT H i i i I, XM 28
H 2 280

QUASI-LDO
VD PNP SAT Vp=VBE + PNP SAT VD 2 VBE + PNP SAT
~0.1V to 0.7V ~ 0.9V to 1.5V ~1.7V to 2.5V
IG=20-40 mA Ig=10mA Ig <10 mA
IL(max) =1A IL(MAX) =7.5A IL(MAX) = 10A

Ja PRI SR AT NPN 05 B AR (DhEFERUED, P BB/, A A
SEMPLRL HEZEBOR; 1 PNP S B A I, BRI ZZEUD, (HIEH BTN,
FURFSE ESR I HLAA RERUE, [FIN SRVFIN D R FE, N/ NOAE AT R X =
Flh A0 G R AT — MR Ee R, D i A IR R AOR, BB A O
I, AR R R BN UL mA L850 mA), ZEsi N, X T e
RRGr i) Az, e A1 255 2 .

P LDO F 2R MOS EHKR, MOS & BRI G 14T«

Min (i~ Yo! ™ Ron'ly . BIEERISBILY I, 1L
= A BRTRACE BRI, i

Viy I e Vour W Rows AT BLHE SN R
== o IR FET SO AN, RE
FET 415 LDO #IA5  (IHHEH M
RS ML), I BT FE R DI HE R

B
REF o AR, A 6V BL R
GAIN o BABI FIEK
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MOS & PIAIEMN N i MOS &2 7r, HIMEDhFRFEHGE N, L& B4 i T

P Y43 MOS & RETh RS
Vin 1 s
VR&er + Vs o RLURE, MOS I P HLIE VGS<VIN,
| S o VOUT ZRALAS LI VGS, 1 25 FHL AT X Hi 55 =
A K
FB G > Vos o AERATIOTA R
I D e
_— o VIN £ 520 VGS, MG H i) PSRR
Vour . A R BRI B0 25 i 1 BHLPTE , 5 254 5 ESR
RIS R0 LA A R
Vin N 38 MOS & F{Esh & ki e
st
D . VIN 4S540 VGS, PSRR %1t
Vv — o {THTHIPAYL, HriH A ESR AT,
=1+ c|F4 Vos o VOUT Al ETH:B VGS, Wb
— o AERAEME A B
— - S Bl i
FB Ves o N
. LA M A A R VG A REFF S MOS £,
Vour FTERNERETHE R, AT

AfE LDO RATH R MRCR, SR DIRE, SRR o e A N B A R R PRI, T
23 LDO HEH T LR BT B Bk

- VBIAS
- LDO efficiency > 80%

* Dynamic Voltage Scaling (DVS)

- Dynamically adjust the Level of VoyT.
. Factory EEPROM Programmable VOUT

- Hexibility to quickly created new fixed VOUT versions
 UltraLowl QCurrent

- Supply current drawn by LDO - Lowest in the Industry
* Power Supply Rejection Ratio (PSRR)

- Ability of the LDO to filter out switching noise.
¢ Soft Start

- Ability to slowly ramp up the output voltage on startup. TPS74xxx
¢ Dual Output for Low Power DSP/FPGA

- Driveboth Core and I/O voltage made simple

- with Power on sequence and Power on Reset
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1. BIA Veas 1548 N 1538 MOSE LDO HIZZxF) 80% LA E. i TPS74xxx:

Jay - Example with VBlAS = VlN
l ke Good
- . Vy - 3.3V
l Vour 1.2V @500mA VOUT _ 12V
O———— Enbable VBIAS - 33V
I S onp Dok Eff = Pour/ P~ Vour/ Vin

Eff = 1.2/3.3 x 100 = 36%

Loy . e Example with Vgas > Vin
Good
C'NI Vons TPS74701 VIN -1.5V
. avf Vour | VOUT - 1.2V
e Enbable VBIAS > 3V
Cane I Soft Feed |
il r Stat  gyp  Back Eff = Pour/ Pin ~ Vour/ Vin
T 1

Eff = 1.2/1.5 x 100 = 80%

TPS74xxx If] VBIAS fig ) N 741 MOS E 2 fit—ANMBIF A s, 2 VBIAS Tl L 23k (K
F VOUT+1.9V) J&, 74701 (/R 240 50mV, M K KBEIEXT VIN (R EESR, b
I an S AR B 3.3V SKIT R 74701 J5, A E R LAV WA A R BLAEAR 2 1.2V
(R, AP ik 80%, WA W BE TS F S MR 75 K R OC Hi . TR 4 280 T- 1.5V
(R L IS LR 2 —ANTE B 7~ a0 R, 4R B A 1.4V %0 U ) DM 642, Fil 1.2V
FL HL SR K] FPGA I, 74201 25 AfiA3 BT B INAe s

o 1.4V for 6416/DM642

Viy 4.2V
T 1.2V for C55x/
Cyclone/Spartan
Vin Vour— Vin Vour————=0
Stand Alone DC/DC Cour Cn TPS742 Cour
OR — p— BlAS p—
PMU 1uF 2.2uF
Ceramic Ceramic
GND G—EN GND

2. A& 1Q MzhaSH KR EAF LDO @AW RThFEALE S M SP430

M AR IR, AT AMBE MSPA30 — i tBAMERIIFE? — fitB A ? 8, X —xd
AT MSPA30 5, DA A A A2 TLV 1117 SR BK5h MSP430, F4R 1117 /& — ik LDO,
R, e A, P e iR A it Ak 4mA, L MSP430 FEHLEL (5% [
F) TAF » 95% [P [RIARAR) [¥) 100 fiFR B2 o 1K, — & ZEkik MOS & ) LDO (4 TPS780
ZRYIFTPS715A) 24 MSPA30 Fa Al vy, sl i HeH 411 ey MSPA30 fikHL . B T HIYE )
FASHIUL, IEN % MSPA30 7E &Rk s HL IR I TFE,  MSPA30F2xxx [ T AE Al Fl it
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L IR R AR T
A

Legend:
16 MHz

N

System Frequency

AN\
\

>

1.8V 22V 27V 33V 36V

Supply Voltage

Supply voltage range,
during flash memory
programming

Supply voltage range,
during program execution

M HRT LA 2 MSP4A30F2xxx 7E 2.2V L i fe T/EAE OMHz, [Rlgban g R 7%
MSP430 TAE4E 8MHz (135, ik LBAdi ] 3.3V Atef, A FFE T4 8MHz, 3.3V it
] MSPA30 #1E#ETE 2 MBI ATHAE, W MK, BTATATLAE 2] 8MHz i 3.3V {1 HL ] MSP430

Lt 2.2V fit [ MSP430 [HEhAH TR T 1.5 4 mA:

MSP430 “F Version” Active Mode Current (l,)
Ve vs. Operating Frequency

— e - 3.6V —
— _ ///
Vee - 3.3V T
—_— - 27V
—_— e - 2.2V
—_— e - 1.8V 44

IAM
(mA)

QD 2 N W R 0O N e
T T T R TR TR T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Operating Frequency (MHz)

FITEL, AZ 38 I e B A VR LDO JEFRAIR MSPAS0 Y AE H M, SR — 251

MLIFe, R XS

21 MSP430

TPS780 Battery 1uA LDO 20uA LDO

(Days) {Days) {Days) (Days)
Efficiency with Vg,,=3.0 V.=2.2V 73% 100% 73% 73%
LDO Quiescence Current (1) 0.5uA 0 1uA 20uA
MSP430 Active current 2.19mA 3.09mA 2.19mA 2.19mA
MSP430 Low Power current 0.5uA 0.6uA 0.5uA 0.5uA
Active Mode 1 sec/hour 5742 6286 4373 434
Active Mode 10 sec/hour 1320 998 1085 346
Active Mode 100 sec/hour 151 106 148 114
Active Mode 1000 sec/hour 15.4 10.7 15.4 14.9
Active Mode all the time 4.2 3.0 4.2 4.2

M EERMES], HSZER 2SR, 1 it R 5) MSP430 J& — ANk i ik e !
X, MSP430 &L Ay st L T ). SR THE A LDO k4 MSP430 fibH, 15—
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SE B REFA HIR /NG LDO,  Hein TI ) MOS & &L LDO TPS780 £ 41/ F1 TPS715A #41.
B 7 IT AR ER A HA LDO, TI iy MSPA30 38 [ I A& T i H i w507 2 h i gt
Jv(Dynamic Voltage Scaling or DVS), il i HL P2 i, HJEE v 2 % H PO I IR L
{4 MSPA30 71 Uy FEFE L F 4R B — A S (4 &

f VIN VOUT i VCC
Power MSP430
Supply Or
e v — i Equivalent
FB /O
GND L [ Vss
L ="
n EEEAME DVSHOR, Ot s i 57, B
2.2V -3.3V
? Vin Vour i Vee
1uF 1uF MSP430
TPS780xx Or
— — Equivalent
V I/O
GND T L Vss

L

i ] TPS780xx % 4%1) DVS HLJE.C . MSPA30 K5 58 in i el

o

3. T PSRR {18 LDO KR A1, &I oS HIR G Ml B e

RT3, MOSE ALY LDO, $Ej/2& NMOS (¥ LDO, A7 =l i 114 N\ HE SLis bl
b, PSRR sfr B2 — NS A HIRSEIR AR MO — S8, F PSRR — & ZOE
75 KHz $ KR bR, U BAE R 2 HOT 5 IR TAEAE KHz £ MHz (805 L

TPS717 Typical LDO PSRR Graph ~ Comps Low Noise LDO
80 M 100
. s LW aiel e oA LI
o | AL TN o | F s Wi HH @ 1MHz
>40dB PSRR g FRRD N
g 50 =i vam v g e[ ™|
T 4 @ 1MHz 4 TR g ® £ el M S
g 75mA \ 5 s E TR
& a0 N 2z =TT a4 i N
g o b 2 a0+ -
20 @ I, =100 mA My g 10 = 250 mA ]
5 % T 20| Il -
10 1 Cour =14 £ 20 m ?,, H”
Cya = 100F i m 2 I
0 10 11 il oL
10 100 10k 100k 10 100 1k 10k 100k ™M 10M

10 100 1k 10k &

Frequency (Hz)

100k M 10M

f= Frequency - Hz
f - Frequency - Hz

M EEBRATATLLE 2], BARTEARMUAL, SE4+4 11 PSRR FI T = S AR R B, (H2,
FE AL, TPSTL7xx =iiA 400B ] PSRR & LLME LL 1) . TPS786xx Al TPS796xX &4t Hi
TLHE K PSRR [ LDO,  AATTRT LAFATT G HL YT tH 4 1) LC Bk Dk sl &, db—2D o/
PRGOS, AU RF, AD/DA SRS BpIL IR, WK, 12V BTk
LR R S o BV HLIRA BB e, B0 1 BV RIS LDO 85 15 BIBLANLE 43
[ 3.3V 2 1.8V, il A ik
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: . Analog
12V in Digital 5V

3.3vEk1.8Vv
LOAD
—— Vi Buck Vour m Vin Vour >
Switching TPS717xx
Power p— B = —
Supply B GND
GND i —

\\}7
\H
\H

4. REWER, fH4ag “Cap Free” HiR?

A AFRATH UL LDO 14 HH e A AR UR Bl 7 12 R THAR G (R A4 24 )
LDO, T HAmhBHPiH e, 52 H] B Ee i R € () ESR (AR ALHLFED ML) LDO
BEATAMEE, 1T EH HL A A ) ESR TE Sl XA 755K, Xt ok Ho — AN A S A
‘Zﬁz

I
80
= >
Vour] = sofR >

Z 4w P1

S 0 N

s RO=1000 [N\

VOLTAGE S O Cour= 10 kPN

CONTROL -20

-40
+4—>
LT 60 Powr T\
g2 o
T
GND & T -90 \\
-180

10 100 1k 10k 100k 1M 10k
FREQUENCY (Hz)

ARG LDO [ mtnl gk iR e g e th 4, i Tmih s BRACR, B RBOEAREN G2

PR M PL, IXAMIRARRR U SR A B INAH RS A 15 S 1t [ AN E

______________

b
N\

80 [ P'4—
Pt \
“0 ZERO

20 =R =1000 "
Coiir = 10 uF \ Prwr
| “our = 1V 4

ESR=10 \<
-20 | |

[ [ N

LOOP GAIN (dB)

o

VOLTAGE
CONTROL

—
w e Phase | With
@ 90 Margin = 7U|°C Zero
=« -
T = Withoul N \<

T

» IZeru —

0
10 100 1k 10k 100k 1M 10\
FREQUENCY (Hz)

Fzero = 1/ (2 X Cout X ESR) 122%:&1: ﬁ%ﬁﬁs makes the
M AN R M2, R AA BT ESR (i 1 R, 1SR 2k
HIL—A 16KHZz )22 5, XN AU R I R A S AE PR 1A 2 B 1 2 Bk 4 PL 4y
RIFEINARES , Al A5 S iR R B ASE «
FIFER, BFarmmies] MOSE 1 LDO HA AR i rifa e E,  F4l LA— 2Ly 3 petk.,
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TI (—#54> LDO Xy AN 2 1) ESR B3k, Al IR A “Cap Free” A, X
BRE AT AT P F R0 o] AR A, I RO FRA 17 e A RN o 1A FE

BT _EIARFIMIX U s, THE R LDO INA THE3h (e LDO 5 HEZE8 B, &
ST BEE R AESR KRG BRI RA B, TPS74x), EEPROM T4R#E, AM{EIhEEN DSP
F1 FPGA ¥ i -l AL ERRFR LDO, %545,

BEXIASFIREHT,  HEFAAE T T AR B 4 A7 -

For High Output Current: >3A, upto 7.5A
e.g. TPS744xx, TPS759xx, TPS756xx

For Ultra Low Noise Output: High PSRR
e.g. TPS79xxx, TPS786xx, TPS717xx

For Ultra Low Dropout Voltage: low as 30mV
e.g. TPS770xx, TPS73xxx, TPS742xx

“Cap Free” Technology: reduce cost, easy to use
e.g. TPS73xxx, TPS742xx

Powering MSP430: Low Iq, Dynamic Voltage Scaling
e.g. TPS797xx, TPS770xx, TPS780xx

For Low Power Processors: Dual Output, POR, Supervisor
e.g. TPS703xx, TPS767D3xx

N AR A ) LDO [F]IN AKE) DSP A% /LA 1/O s A BB, AR TR AT
S, FLERE POR(EHLEAL) AN B FhlEE— 2 fRIIE T DSP AR (e P

TPS70351 PWP

DSP )
8 3av. . __ ] /
l Ving Vouri J: .
)]:0.22 nF Vsense1 ,Izz “F 2 250k
= = PG1
PG1
. Vees MR MFZ
l 250 kQ <
)f.zz uF RESET T
»2v BN T .o wer | WRT
I<O.7V
V,
( SEQ
Voutz J-_ 1.8V Core
T a7 uF

Veore 1.8V Up to 2A, V5 3.3V Up to 1A, with POR and Power on Sequencing

ML ERTER SRR R A R ITTIRFER

J ARG B I AT — N 5 s B T B, il $R R K SR VR D R FE 1L
L MR s 2 S S T AE D) AR R AT it LS IRRUE D IR B i,
U, HIEIANER T a KR IO, — € 25 8 I SL BAE T 2 RER, Xt
IR BIEREABGE AT T IIZS R iR K VPRI AR 2 A7 TR ATR

U R T Bt T IR N R K AR VFE ARG, XA, 2860 T
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If: Vin=5V, Vo=3.3V, lomax=400mA,

Then: TPS7333: Available in 2.5V, 3V, 3,3V, 4,85V and 5V output
voltage. Output current range from OmA to 500mA

Dissipation Rating Table —Free air temperature

PACKAGE Ta =25°C DERATING FACTOR Ta =70°C Ta =125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 145 mW
P 1175 mwW 9.4 mW/°C 752 mW 235 mW
pwi 700 mw 5.6 mW/°C 448 mw 140 mW

Pd=(Vin-Vo) * Imax = 680mW
So: If Tais less than 70'C, TPS7333P is a good choice.
If Ta is less than 25°C, TPS7333D is a good choice.

W BT, LDO T EVHFE 680mW 1IN, MIREEE LN 70 B, N P 3%
) TPS7333 A FF & TR FEB Zsk, W R ZAF ] D B12%%, DB I A

EWERTA ERGH T Ty QR R RVRESL TARRID MR OO IR R

%1, thermal resistance between junction and ambient), 7] LUE i PRI BE Ta e # B H Ao i4
(i KRG, 280040 F
+ Assume the LDO is a TPS780 with: V,, =5V, Vo7 = 2.0V, lgyr = 150mA
— Expected P, for this application
* Pp=Pyn—Pour = 6x.15) = (2 x.15) = 450mW
— Calculate Max allowed P, @ ambient temperature of 65°C
« To,=65C, T,=125°C
* Ry ,a=65°CW (DRV Package) & 200°CAWV (DDC Package)
* Poory = (Ty = Ta)/ R ja= (125 - 65)/ 65 = 923mW/
* Ppope = (125 —65)/ 200 = 300mwW
For this application Py required is 450mW so we can use the DRV
package. The DDC package will hot handle the power dissipation.
Dissipation Ratings — TPS780xx

DERATING FACTOR

BOARD | PACKAGE Rusc Rosa ABOVE Tp = +25°C | T, <+25°C Ta = +70°C Tp = +85°C
High-K™ DRV 20°C/W 65°C/W 15.4mW/°C 1540mW 845mW 815mW
High-K ™ DDC 90°C/W 200°C/W 5.0mW/°C 500mW 275mW 200mW

(1) The JEDEC high-K (2s2p) board used to derive this data was a 3-inch x 3-inch, multilayer board with 1-ounce internal power and ground
planes and 2-ounce copper traces on top and bottom of the board.

| T, | Operating junction temperature ‘ |

—40 +125] ¢ |

LBirh, TPS780 K iHFE 450mW [ DIKE, SEXLCMM Ty R AT A ATRRAGA

) 5 S N I B R ARV RE BRI, i DRV 334 923mW, DDC 3%k 300mwW, XN
iR SR, T kR DRV H13, okt DDC B8 A I .
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BEFEESR, LDO MM R R F A
“Always” Advantage:
. Low cost
. Few peripheral components
*  Small output noise
“Old” Disadvantage:
. Lower efficiency @ heavy load
- consider using Tl UltraVDO Parts with VBIAS to improve it
. Uncontrollable startup
- consider using Tl “Soft Start” Partsto improve it

HELEAE R T TR R Z e R R 48 (LDO) f:

A H H Drop Out
*® *® wt P sEa | 0
Py NS B IR 2R HoAth Voltage T 5%) -
Y Y (max) A @ Full Load AR (BLBr: )
v) v) (mA) (mVv) '
DVS,
TPS780330220DDCT 2.2-55 3.3/2.2 150 130 250 0.75 SOT
1g=0.5UA
TPS78001DDCT 2.2-55 1.22-5.25 150 1g=0.5uA 130 250 0.9 SOT
TPS71701DCKT 2.5-6.5 0.9-6.2 150 High PSRR 170 250 0.5 SC70
TPS79601KTTT 2.7-55 1.2-5.25 1000 High PSRR 250 50 1.3 TO-263
TPS78601KTTT 2.7-55 1.2-5.25 1500 High PSRR 400 50 2 TO-263
TPS7A4501KTTR 2.1-22 1.2-20 1500 High PSRR 300 500 1.45 TO-263
Veias
TPS74201KTWT 0.8-5.5 0.8-3.6 1500 Soft Start 50 50 2.45 TO-263
Cap Free
Vaias
TPS74401KTWT 0.8-5.5 0.8-35 3000 Soft Start 115 50 4 TO-263
Cap Free
TPS75901KTTT 2.8-55 1.22-5 7500 400 50 3.2 TO-263
TPS70302PWP 2.7-6 1.22-55 1A/2A Dual 250 60 2.35 TSSOP

M BT, BATTRT DU 2, 2R MR A LI Th R FEHUR — MR AR A SR 1),
MEFEAR, LA IR CPU fltHs, Fed FEFZEM 12V iR 113 8) CPU (1) 1.1V
RO s, 1AV R PR 100mA 1 38 R IR R S B AR s s AT AW I
B, X ORI R R T, EAOILEN CPU 2SR AR R/, 65W [Hs4 A
13 1V B iUE B mk 50A, AT MRS RS, X T B AL 550W 1) LIFE,
KT RESII o IX I 06200 FEAS FITE K R 28/ K A A AT s B8 1K R DG A
o SEBr b, BUR CPU MZAB WL, A8 T BRI O MOSFET JF5K6
D ERFERL, A A S A R KT# MOS &, SR 4 MR 6 41
DLt it (SEICh 2 A SO B TR R I JEIED, &R — % MOSFET ki ! Fifm, k.
K44 T1 1) POL FF 2 HLIES B
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6.3 POLDC/DC FFxfa/Ess

NHFATIR POL DC/DC 5646 Hs 45 1 L BRI AC/DC i) 2l DC/IDC Ji 3
SERR R —RER, AR R PWM {55356 MOSFET JFOGHEAT IS IR 42 (1 T4, B
TE AN B TG B R R iR — o I RV IR  I %, ARe ARl 2:. Btk HAZpEta
Hs 71 A Ao 4R AN T I R i R AR A AR UE P At 1R 7 SN ], R OGRS s LS ) D 3R VR 2
e N, RERE L 90% LU BRSO s 22 AR R A . AN sSAE T, HFH K PWM
Dy YR a2 B, 1 POL FLIELU A 4 K 2 80 S i IR e i s FIHELRAT O, LL ey
BN P )Y B R e P R B R, P A IO R L R DA R R R SEERAR R

POL JFoRAa A 23 K77 R 2, LIAMIAT TEAf e i 28, mT LA o s U oG
PR EA AR i aE ORI OCHED s DUN AU, ol 70 ARt i e Citb i) 1
POL JFOCHIEAIA A At WA R4 POL JFOCHIIE;  BATF IR Toh N B RIS thiml 43 IT
RHYRFEARASS OFRENED FIFRHIEETSE OFREINE) PRI, XL bRiEst
br BRI R, BA B S X R LA o/ e HUR AT 73 R A48 T1 (1) POL DC/DC
TFRAG 287 i o

6.3.1 RN FXiaE=E

i J T R AR R 28 0 dh Hh 45 M L8 =R, JHE (Boost), P# ks (Buck) Al i [f]
(Buck-Boost/Inverting), ‘&I 11# LAl H AT TAE BT T s

j LOROIRE)

SWiTCH N TIME

VN ° 1 V.. =V, -D, D is the duty cycle of the PWM wave
B — —|E/ Vout V

Buck DC/DC i $h &l i) S T AF A B

LL Buck #fi$b I fRIR T O USRS BE, ARS8 B, fE R Vo i 05 Vo
(R34 S 15 H BEL X 2% SR i T B Vs SBHRIZE R 1C P, Vs 55 A ERIEELLAR, i T4 IR
A& T/NT AR, 26 1C BElITR, Vi 4 B It i N JFas i i A se s JTOR3%
MW, VolMEFFEE ETE, 2 Veg KT ERIEEIS, #5001 1C SRWITE, Dzt RO i 7
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B iR, A BRI I DD AR AT BRI B e T RREEREA, DA ORER S BB A
A2, Vo b5 SEFEAR I IR 21T Vs /N T HUIFENE, 32555 1C R B TT AT Vi 4a Tai Al
PrEk, XA, TSR AR WIS, S HYR s A DT BT R (R I A
Rz tlitind &, IR . TR BERFEL —E TIPRM SESUE (FHEH
LT EO AUTFRBHE OF R FEMKWIL IR TFED b, TR, JT IR
e FELBORT LS 1 T 8 0 A7 1) RE BB D, PRI AR AT T PR RS 7T DA s {ELTT S A% vy, MOSFET
MR T Al e AL, IR FEE, AT RBURERON, DI S — MR ISA TR 4
.t FEUR NI MOSFET 1) L2800, £ TRt i i T G sl iy (T
R BR (IMHz BLED, A1 RIS (BT S R R o 1 TR T s A A ) 234
TR HEAIR N, T LLEAT 2079t L AR i

SWITCH

_IQ_Q/H_C K .,_ swncu #@;?@
LN NN T: TU T 3T

'} _)L TIME

SWITCH
Lo b3 Vin_ | Dis the duty cycle of the PWM
] <J| _J b3 Vou = 778, Dis the duty cycle of the wave

§

, D is the duty cycle of the PWM wave

_<_\

Vout

Boost DC/DC 1 4h 4k #4) [ T A J5i 3t Inverting i 4h&ike S T A J 2

P V

%tF DCIDC KIJT S e feas ki, A MOSFET, H ISR A3 B 2 BE T s s 2
—o WU, BAHTHHRS IR, HATHERGA RN, HEFESE, o
DUABAT T — AN A e 5 e S /N DR 1¥) MOSFET ] DL AR B 5 v 8, Eedn T
AT TR TE G RS A v HE S, K HE Y DCIDC JF KR4 9> ) DCIDC #4ds
(Converter) il DC/DC ## il (Controller) iRy, JLIX 52 Converter AR T
MOSFET F55, fir th Wi 2 87E 6A LIR, ADHUR Z2 8/ v rT LIS ) 10A: 1 Controller
K MOSFET AME., T LAgRAT S 2SI Hi s, JF SOt i 2%, Bl 1) 20A,;

V\ T 2 RL

DC/DC Converter: with internal MOSFET DC/DC Controller: with external MOSFET
SWIFT (TPS54xxx) & TPS60K TPS40K
Advantages: Advantages:
« Easytouse - flexible
« Small + Can be high current output
Disadvantages: Disadvantages:
» Limited output power + More external elements

+ Complex
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P, TI{¥) DC/IDC Converter f145 T TPS5Axxx FIAHS; TPSBOK 7= i, I TPS54xxx
FE AT K RGN A B AR BT, i A TSR TPSBOK ), HI ik 60V, i t HLIH TPSBOK
K, T 3-9A, HAGFF B 1 TPSEOK fEoh TR RGBT, ATHE, MEMK
[ 7=k, FR AL IA BT, AR BN 10V, TI i) DC/DC Controller £
7=y TPSAOK ZR41, & FHSEMATER, BRI DR R S A4 4h

5 MOSFET ] DC/DC FFachaE8s: TPS54xxx. TPS62xxx Fl TPSBIXxXX:

TPS54xxx, Bl SWIFT: J&r 2T (5 MOSFET [FFF SRR . HE a4 h =
X, —RUEERAJEE (WmrsE 60v), —FURHh AR AEE (1A 28V), —FE A
N 6V BLF), Hr TPS5431x il TPS5461x 7+ DSP Fll FPGA it Hi %% N HAEH T iz,
54310/54610 & t AT ) T AMBAME IRRCAS, 1 5431x/5461x (45 T 0.9V, 1.2V, 1.5V,
1.8V, 3.3V &l A, HAMEE BTN, U s R .

er | ax | an wuu | 0w
e e wE) (ma e San | by |
) ) (A) '

TPS54160DGQ 3.5t060 0.8t0 57 15 BSUEN VA 80 2.65 MSOP
TPS5430DDA 5.5t036 1.23t0 31 3 MR 75 2.05 DDA
TPS5450DDA 5.5t036 1.22to0 31 5 MR 75 25 DDA

TPS54350PWP 451020 0.9to012 3 90 2.05 HTSSOP

TPS54550PWP 451020 0.9t012 6 90 2.95 HTSSOP

TPS54331D 3.5t028 0.8t025 3 ECO Mode 75 1.5 solic

TPS54386PWP 451028 0.8 to 25 3/3 Lk i ) & PR S 32 90 2.95 HTSSOP

TPS54310PWP 3t06 09t03.3 3 70 2.25 HTSSOP

TPS54311PWP 3t06 0.9 3 [it] 7 iyt & P M 70 2.25 HTSSOP

TPS54312PWP 3t06 1.2 3 [it] 7 iy ) & P 0 M 70 2.25 HTSSOP

TPS54316PWP 4106 3.3 3 ] it & P M 70 2.25 HTSSOP

TPS54610PWP 3t06 0.9t04.5 6 50 3.2 HTSSOP

TPS54611PWP 3t06 0.9 6 I 5 % 4 & P B M3 50 3.2 HTSSOP

TPS54612PWP 3t06 1.2 6 I 5 % 4 & P B M2 70 3.2 HTSSOP

TPS54616PWP 4106 33 6 I 5 % 4 & P B M2 70 3.2 HTSSOP

TPS54380PWP 3t06 0.9t04.5 3 iV ety 70 2.25 HTSSOP

TPS54680PWP 3t06 0.9to0 4.5 6 s 50 3.2 HTSSOP

TPS54373PWP 3t06 09t03.3 3 Pre-Bias 70 2.25 HTSSOP

TPS54673PWP 3t06 09t045 6 Pre-Bias 50 3.2 HTSSOP

Lt TPS5430 HLs, REAE BV i H0t 3A i K Ma i, i HAMEERERSERL, FhH
TR, AR R B 5 -
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U1 c2
10-35V TPS5430DDA TP6 22 uH

VIN 1 )| T

BOOT . 1
] B

et | [ENA—2{ENA a o1

[a7uF T C4 NC PH

4.7 uF

Il
B340A 220 uF R1
NC 4 u
_I_ GND VSNS I 10 kQ2
1 PwPd =
]

VIN

m|m|N|Ul ~

N C3 = Sanyo POSCAP 10TP220M

TPS54386 [F] - & — 3k N EB A M I oG YRGS B, A AR T 5. I HoanfAl TPS70302 —
FE, HOUS S 5 AR I A4S M BRI FPGA Rl DSP 4% 00 A2 110 23 5k, Bi4s &
i) EPGA F1 DSP [#14% Ca [R] I AHE H

VIN

TPS54383

[1]PvoD1  PVDD2

QUTPUT2

— = = UDG-0T1Z3

TPS62xxx A4 MOSFET [ R TTSC R L By A8 BB AMEE (17 i, I T FRLER
AEH . TPS62 RAL AR, ANIR RS, FrE A S E - BHE v U
& AR L5A LUN . T2 H0T iR IMHZ BLE TR, TPSE2K [r4h
SRR TR E AR FT DA AR S AN, IR NN s A AR BRI, AR & T4
A A :

e | mx | en q | wEs | o
B WE WE (max) HAbAs A Etuy/;)) *ﬁfﬁ ( ;ﬁm}i) ESp
V) V) (A '
TPS62110RSAT 3.1tol7 1.2t0 16 1.5 18 250 2.60 QFN
TPS62040DGQ 25t06 0.7t06 1.2 18 80 2.3 MSOP
TPS62290DRVT 23t06 06t06 1 15 250 1.8 QFN
TPS62420DRCT 25t06 0.6t06 06&1 XLt i 30 250 2.95 SON
TPS62410DRCT 2.5t06 0.6t06 0.8&0.8 | Xkt 30 250 2.7 SON
TPS62050DGS 2.7t010 0.7t06 0.8 12 80 2.55 MSOP
TPS62260DDCT 2106 06t06 0.6 15 250 1.25 soT
TPS62100D 25t09 0.8t08 0.5 164 75 2.45 solic
TPS62200DBVT 25106 0.7t06 0.3 15 250 0.9 SOT-23

U1 TPS62200, A /NG 5 R B I B TF - Ae s 4, AN L TR AR /N H AT EL % (IMHzZ 1)
FFIAE) giBEIES TAFE, JFREHLAE 300mA [r%rH i, T 2 2Rl C5000/C2000 25K 1)
FE DSP FIAL PR 28 [FAZ o B AL 7 R
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small inductor

TPS62202 L1
10 uH
Vi & 1 19 ey Vo
25v-6V_ T (e 4 I 1.8V /300 mA
c1== |2
GND c2
ATuF
I 3 4 0 |J.F
-~ L—den FB e
SOT-23 P small cap

1M TPS62410 J& 3K 1124 TI OMAP 4b FH g8k v BT e vt (19 XUk At OC YRR e 4 o &5
FF OMAP [{3h A& R FS AR, RIS AL EESS TAE TARThRERIN, BRACH R, MFe
AEFRERAEIS AT, $Emf R . AR, EHIE A A T AR 1/0 A0 B A FE IR
TFEAL P g4 F , LXK - 800mA B 511 i 3 A2 240K 22 20T R B0 T I AL B2 1R RS 75
o A, AR R LA B A R, kT .

TPS62410

VIN33V-6V
A VIN FB1 o
J- A Vouri =15V
Cin WA up to 800 mA
" e,
b : == Coyry =22 uF
= DEF_1
= - Lri2
o EN_1 2180 k2
o EN_2 Lz - -
w2 oVourz =285V
up to 800 mA
33uH bray c
MODE 3525153 ok
DATA 177 P== coyrp=221F
Dynamic Voltage ADJ2 Sraz
Scaling in 25, 50 oND S220 k02
or 100mV Steps |

TPS61xxx ;4% MOSFET [(TH I T R LI ey, Lol s, NIRRT,
e i A R R e A, L NSRRI AR e, PTG R AR
AMEE MRS, Pl 5V [l I A 75 25 R A RE s (1R IR LED 100 aKsh
A R8T 5 2 DCIDC e e il LA il FPaf A vtk 38V (1%t WL L 1) [ IR £
SR HLt A7 iy TPSBAK IR A HE VS e/ 6V LUR, Frali i iiitie S 7E 1A LUT,
FEf i AT LARA 5.5V IR G HU R Bl miik 38V ¥ Hi K LED 13K 5 Hi s (LED K30 fhfE
Je T AR .

A H H
o e o la | wEE | 0E
=B HAtude R (uA) i (370) S
a a (max) (yp) | A% | (k)
v) v) (A)
TPS61030PWP 1.8t05.5 1.8t05.5 1 20 90 3.1 TSSOP
TPS61200DRCT 0.3t05.5 1.8t05.5 0.6 50 250 2.5 SON
Boost+LDO
TPS61100PW 0.8t03.3 1.5t055 0.8&0.27 N 65 70 2.65 TSSOP
X b
Boost+LDO
TPS61120PW 1.8t05.5 25t05.5 05&0.2 N 40 90 2.1 TSSOP
X b
TPS61029DRCT 0.9t05.5 1.8t05.5 0.6 Buck Mode 25 250 1.8 SON
TPS61170DRVT 3t018 31038 0.3@12v 2300 250 1.5 SON
TPS61081DRCT 25t06 2.5t027 0.35 6000 250 2 SON
TPS63000DRCT 1.8t05.5 1.2t05.5 1.20r0.8 Buck-Boost 30 250 2.35 SON
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5 TPS61K, TPS62K Hfig 56 e 1 T sl B s D e AN [\],  TPS63000 & — il H 3)) 58 i Tt
B&IE1) DCIDC #4eds, a2 i RN T AR T8 2 i TR il i, el
LA E Sl T B Rk 58 oA e, Lo R XA T ) 1.8V — 5.5V [Fiffi A 3k 3.3V
f e M il 7ESH eitER 3 1 AAA F LAt HE K S P o AR S A

L1

LYY

t L1 L2 J y
v OouT
N VIN vouT
c1 R3 VINA R1 c2

EN FB
{ c3 PS/SYNC R2 }
I GND PGND
f‘ TPS6300X -
IRgpes

AN MOSFET ff) DC/DC FFefa58: TPSA0K

DC/DC e #e s BAR ML Ty 00 5 Y, AR A Hh Wi 32 0 MOSFET BRI, — s
75 6A BLT, 24 13l A2 B K R 5 R 5 ) H i oK, T B T 41 MOSFET 1) TPS40K
(DC/DC #=Hil#8) 7= o TPSAOK HeA [ [RID M R A= 5, S AR R B i) B
JER (TPS40200) AT} 2 7= i (TPS40210/TPS40211) . TPSA0K = 55 W ] ZE i A5 Al Tl
Jrh . TPSAOK FISATE ) =28, —Fhg s ATl (anmlik®) 36V), —FidHha54m
ANJGH CA3k 28V), — R il (6V LLH):

HELAH 1K) TPSA0K 1
A H #
ﬁﬂi ﬁﬂi ﬁ‘iﬁ s
P HE | FE | @) %
T HH (max) BHEE | (ALK
V) V) )
TP40061PWP 10 to 55 0.7 to 45 10 90 2.5 TSSOP
TPS40057PWP 81040 0.7t0 35 20 Pre-Bias 90 2.3 TSSOP
TPS40193DRCT 45t018 0.6to 14.4 20 250 1.45 SON
TPS40009DGQ 2.25t05.5 0.7to5 15 Pre-Bias 80 1.65 MSOP
TPS40200D 4.5t052 0.7 to 46 3 75 1.05 SOIC
TP$40210DGQ 45t052 5to 260 6 Vref=700mV 80 0.99 MSOP
TP$40211DGQ 45t052 5to 260 6 Vref=260mV 80 0.99 MSOP

AN BT T P i, G TPS40210/40211 3 T T A1, 348 A e sk S s 28l b 2 5 LED

YR 255
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LED Driver

e
E ] 2 WFE_“_Dlﬂ—’—W
3 [3]osen % soRy (8] ——ie l (2\
& e [Eome = s]? T DN
—s ao o] T
SEPIC ‘ (" FLYBACK
e ]
A Y N Tt
BLE:] % B0R [3 i i B g
e £ iy T e
L et i

PR TN/ A R v 5] B DC/DC JFoxia s a%

ARG T EAGOLPRIN W] ORI OGRS £ S s, PRI Inverter 4k
FIRSEIL, T AT L8 S g A M K N AR ST R I LU 3 71 DCIDC et s

ax | ex | 4w wut | pn
Bt Hhwes | A | Gem) | e
a a (max) BHE | CRELH)
v) v) ® |
TPS63700DRCT 2.7t05.5 -21t0-15 0.36 250 1.95 SON
MC33063AP 3to40 1.551t040 0.75 50 0.47 DIP
TPS60400DBVT 16t055 | -1.6t0-5.25 0.06 FHIR 250 0.35 SOT-23

BT LR ] (1 ) DCIDC ¥4y, FATTATLGE L Ay BUCK 35425 11 40 ok
A 2 kg Iz 1) 0 I 1) HEL TR TS B R B T 2 . T MC33063A —FF, TPS5430 J&— il BUCK

T[¥) DCIDC i dis, BARTT IR WE IR 1B AME BRI 4h, (5

56 EH BUCK F Inverter [RF4h:

Lout

Cout

& B REFIH Inverter 2

Vout

Feedback
Network

-

FET
Vin Switch ... Boot Capacitor
. REF
Cin . Catch
— ‘| Error Amp Diode
PWM Control
: & Gate Drive
Integrated Functions H
K2 BUCK
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FET ——

Vin Switch. . .. ... |, Boot Capacitor

: R
— L¥T : <
+ wer] gt

. : : Lout
Cin :
: ~| |» " Error Amp Cout
: ~Z : Feedback
— H PWM Control “ H — Network
- : & Gate Drive _

Integrated Functions : -

Vout

=

FEE Inverter
BAVED], TF M BRI BUCK 182 Inverter JE ¥ SN, Bk,  HE s o s ik
AR PO B 5 v N TPSB430 Hr gk f e Il rE i Y CELATE &G N 28 1] dva2b7a):

i U1 C2 L1
15 v . v
. TPS543@DDA 2.010F 15uH
VIN — VIN 001! I ‘ ‘

i Sena 20T o T 1
c1 L ca %wc PHE L 1 =
1QuF 10uF NG ; 22QuF 10.0k

u u 6 vsws% B340A L
GND PwPd R
= 9
3.24K
| VOUT)

6.3.2 BN F X E=E

AR R TSGR I gl 1 HUBCR R REAN ], A R SCAR I g il s AR A7 RE R, PRI
FChay DAt /N, (HICEE R TR R, TR A BT OGTeE, R AN LA BT AR

Switches are internal but capacitors

! \ / may be internal or external

Regulated
Output

Input
Voltage

Amp | Sampling
Element
—

AT AT R T I, B A e g R B, A B W AT A2 T s, Bl 2 T4 U
DIFEBEAE b rp it p I S v (R R SR e DA AT 27 i B 1 (3L T T s A 0y v s
Sth Ak, R AT ELER A NI 1R H S AP BN RS s A 8 11 PR s -

P, g S s K 78 H SR PR £ A 8 LB AT
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—_—_—— e e —_———

82 S4

SHDN d] conroL %my
| | ¢
|
|
|

LT AR TS AR B
Charge Pump Phase Cycle 1: Charge Pump Phase Cycle 2:
Charge CFLY Bootstrap CFLY to the Output
—_—
Vin QY
I‘-‘ on . VluoT
l__l cin o ’
J,CFLY I ._l__|_+
= ik L ferx
. \33 - s4 83 J
]TOVOUT
Cour TVOUT
:I: :I:COUT
Equivalent Circuit for Equivalent Circuit for
Phase Cycle 1: Phase Cycle 2:

Vout
\ANOT_L CFLY
[T I

TESE—AB B, X SLF A P4, CRLY # 7 LS VING 7628 /M B VIN Fil CFLY
IR VIN B COG5 fakfit e, Bk I AR VIN HE

R AR T2, AR T, TR N RS AR A A
anEAE, TR R L A

CONTROL /

ENABLED OSCILLATOR

|
I
! |
| I
| |
[ 1
VIN'_L [T | |
J_Cm : l_._ -ﬁJ CrLY1
s2
I VOUT'J_| I_' I
= LT Lﬂ?¢_1
Cout I l FLY2
= | ;rﬂ—Jc
- I
| = ||
| I
e e e e —— -

L 1] AT IR B R ZE AN, X LA AN AN LAY, A B T Gt A B — PR KT A 18 T B
JIRE, S IL X PSSR A Fe I S TF R R A PRI AL &, AT L™ A 2 P L s
MG, IXHLLL 1.5 %t v s O 491 3k I AR Ji 2
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Equivalent Circuit for Equivalent Circuit for
Phase Cycle 1: Phase Cycle 2:

VIN + ES VouT T +—OVouT
W

T - CFLY2—2 _— FLY1 CFLY2

+ + 2 - - +

Vi ciN * —Cour Vino—X Cout

. + i T + ‘ -

B

)

3
s
I

g

R —ANBEE, BT, 173 VIN 45 CFLY1 Fl CFLY2 [l #e s, T CFLY1
FCFLY2 Hi1E, FTLAIL F&4013 0.5 £510 VIN; 7655 AN B, FFEEFA4E, 143 VIN
FFFHER) CFLY 2 F1 CFLY 1 Eff) 0.5VIN 25 fnadifit e, BP L5VIN HELAE 4 .

AR, B ANEORAG IS e R AR A8, i s 3V —H R RE, &
AR R ERAE BV b, XIS, RSB sl NI i e v O B — 2280, HAE
i IS /N B T U N SRS s Bk, R B BTS2 AE M s LR I AR,
s L

CONTROL

R 7 U RT AAE A NI s MR R E i, P IR IS S R i &
RN T, AH T HARS B0E, RCRBRAR, ECUnTE 2 % s 0 Fo A 22 (0 Rl ARORs s vl T 42
HRERA Vourl2Vine

TI IR ZHe R S A A B ) Fe LA, TPSBOXXx 2 78 HLA R (17 i«

2| mw | W wwa | 0
B W G2 (max) HAbAs A f?é‘ (&) S

V) ) A) BhRE | BAR)
TPS60110PWP 2754 5 0.3 Ig=50uA, Boost 70 1.8 HTSSOP
TPS60500DGS 1.8-65 0.8-3.3 0.25 Ig=40uA, Buck 80 1.1 MSOP
TPS60100PWP 1.8-36 33 0.2 Ig=50uA, Boost 70 1.7 HTSSOP
TPS60210DGS 1.8-36 33 0.1 Ig=2uA, Boost 80 1.45 MSOP
TPS60310DGS 0.9-1.8 33 0.02 Ig=2uA, Boost 80 1.35 MSOP
TPS60250RTET 3-6 6.5 max 0.23 J£47 LED 983 250 175 QFN
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6.4 LED 3Kz 2%

ANWTE, FSERE LED K2 ARGk Z A R W A PUTIRZ Ja, il Rz —. &
WX BT R, S B D6 LED R IR NSRRIl Rk S L (A 3 . AR 41
BUTHE ML 2 2, Bl SO BL T 2OUITS060, ER e ite, —H
BAT L BE B AU LA GO I PR G . B TGO G RERE R . BRI 3Y™
F, WAL MR A D LED /A MIDE, 18 aF BATITRE.
R AR AT RN . R AR A Rgeih, AT AR LED SEIAEE S
FURT RIS CAT I, R 29 sk W RERE I 50% LI, JoBEXS 22 1 1ok B S 10 R g
PSR ) R B 26 R B VE T . 1D LED J& il A i —F LED /=4, 5
ST TOUIT AL b, JEOU3E T

1. JOtRRR, e, LED KPRt alis s 200imW BAE,  7ERIFE 2L
AT, LED BB ER APUTER I\ —, JOUTER 22—,

2. EBUN: AT 2R ZRAE, wTRUP A RDER L DGR

3. KAEMR: PR TER .

4. FEHEC TR, [RHBERT.

5. KAFdm B A7 dy n] LUE S 10 J3A/f L,

AR ) AR AT AT R RAT
LED SRR ERIE, HI/EHDE LED ALK L5 100imyW, LR AU ok

o

MITEOGIE, FRAAT IR, BETHE VAT, BT, SOOAT, DR A A R T ] A,
T SEBRE) ™ i o
LED HIRSEHLERAR 221

LED, BAOE M, A — B, DI 7E LED 1P b b 1k i )
Ji, BRSO HNEN PRORTN X, R P i D HEi T 5 2 B 7 2 a i, Ma
LU OE 7B 2 RIBER AL G . HIOGEFEEAE AN 1R 1) (i s T R4
WEAN. EEEMFDGREM . T E A LED 1E 1m) K BE(VR)HE ) LA (1F) ¢ A 1
2, dIMhZ AR, IR A R B A BRI R 2 3V, X T LED RAY), R
Pt i) Sl H s 2 e, WHEROACA, IR 5 VE OELE:

1100
1000

900 |

800

700 T

600

500 /

400

300 /

200 : :
100 . ‘\/ .

0

Average Forward Current (mA)

0 1 2 3 4 5
Vf - Forward Voltage (Volts)
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1M LED 5l H BV i s K/ E R LED FRGHE I 38 3 A Hi Sy rLvR )
PRA AR R IR, SRR ] LA Gp s e . kA, LED I ) B
AT FBOR (B K] is 1V BLE), T B VRIF g nl %0, VE Nt es 51
EORI IR A4k, NI 5 AR 52 FE AR AR A BT BAR FH 1E s 5 3R B AN e ik LED SERE 1) —
vk, HFHIEm LED fnl 5EvE. HarfitaE. ik, Hmss LED @ R EHR 7 A9Ks).

WA LED ERr A, Tiids Bt LED 3K3h 1IC w73 =38 IR
LED %Kzf, #358EFDOG LED SKa) F s AVRIR Y (1O LED 9Kah LK o BRI 7 sCHA 0
2 14128 80 A5 A1 I )i N HEL s 40 5 £ (1 6 PR I SR Bl 1D LED A o AERE R )5 5K
H T LR LA R 1Y ot A TR 3 0 B O F LA I F1OY LED I SE 2
Hilo AN, ZEFEH A IR AT B I S, DA sl RE ARSI . REBUZAEENE -

D I K S

i AT in out j@tﬂ%ﬁ

H R AR e 2% LED LED LED

FELIAE A 1Y s B PR A R B

JFEZE s LED 9K3) 1C (1 Js BEAE I B Bros o 5 ZEOKBNIK FIOE LED JFIRAE ke,
AT S RIS (i e, g AR A A S AR R > . JFEE LED SK3h 1C
T HL R 4 R R R LT R DCIDC Aeffeds o HAE A T4t U AR R AL, BB AT ISR
PR SR T2 B e TR AN A LED (R RAFAE R 22, AT A3 B ASE
AN T AT R BRI TAE & S ECLIE DRI G, IX 2 IF IR KB e R A W R I
R BB A2 — o TR 78 HL A7 i TPSB0251 gt A2 — sk AT LASCHF 7 8 LED J47 &6 LED
WK s

Main Display

Rl ¥/ ¥, ¥7 ¥
562 kQ

GND 1S DMW4 DM3 DM2 DM1
NC
ct
co+ NC-G
codkesl ]
1 [ 1 wFCy co- GND
C1+ GND
vouT nef]
c4 =
4.7 uf{[ 47uF  HviN VIO
= O SDAT ENA DS1 DS2 DM5

:_[ SCLK —/1«
1.8V for YO
Input
1C Interface bz P

Sub Display
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2) HIP A IKEh

AL 5, out | Hrt HE

LED

L, [T 708 46 4 LED

LED

| G | L e B v BEL

FRIDCAY (15 LED 9K H I 1) JR BRAE Bl L I s TR ZEOKNIN D LED 1 A4
AR HIE LED SRl i i 10 v i 45 R AR A i A\ Fi S R 28 280 A DR Y I s i T s 7 4
Ao IXFPIRA T AP RAE T (DAEFT TAESAT Fiid LED Bl AH, B LED 5%
FEMRAARFF 3 (iR b, HFRZE— B, J/h TIh#e: (3)HEE S LED
Z A TR B AN E RS P BRI T e R TEE . R T (DA L
Hh AR U, 5 9FIE LED K3 IC AHEL JTRUR . AR mr EMI 3RO (2)
TS LED G, JOEREM A, T EUKS) s ) i s T e DA E AT 1) LED,
DAL L FEL B R o T SR 2R, Xt T e B L A R EDC LEED SR 5y B i i DL i
Pz,

TIPS 6 28 Ol R 2 4% T A0 AR 5 44t R BR BT R4 M R R AN ] 43 O TPSBIxxx il
TPS54/TPSAOK PRHR 7y, TPS6Ixxx 227 4 T-Hr Uit fit v i) R G f ik FoR k), HodmA
HURAS, fth s S AT ATak 27V, REEKS) 7 MR IBC LED (3.5V Hf): 1M nl#fitsE
e A R R FE R, AT S TR ) LED

L1

Vin3Vto5V 22 H D1
O Py :JI' o
c1 c2 g
1uF TPS61161 1uF
VIN swW I 4
. X
ON/OFF
DIMMING CTRL FB v
CONTROL
] COMP GND Rset | &)
c3 10 Q ![&
220 nF 1_ L
—|:— = = A 2
L1: TDK VLCF5020T-220MR75-1 20mA

C1: Murata GRM188R61A105K
C2: Murata GRM21BR71H105K
D1: ONsemi MBR0540T1

& TPS61161 (1) LED JRANHIE%, ‘&l LA 3—5V A THER] 27V, M3 8
W) LED &Ot. As®) LED AR, 15 TPS61161 1% H Hi i AR e 2w, H
By e R TR 20mA BT SXAE AR IS S T UL 0 bR AR T 2K % LED HORIg G

TPS61161 ()4 H 18 ¥ H VFB/Rset w5, 1 VFB H1 CTRL JIH1_E 1 PWM [ 525 Ehvesg,
B VFB=DUTY X VREF, VREF Jj TPS61161 #1152 Hi & 200mV, 4 CTRL [l {H &
T, VFB=200mV, M52 _F o) 20mA fe e i, ke CTRL 8 B - PWwM
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55, AN R A F VB, MR A R R e s v, AR 3D
e FTLABRATTIZ HLAT LA 2 LED SKBhAS10 3 4b—NHad: it et | e R (1
R H X0 i, ik PWM {5 S5 SRR I KN, mT DU AR N 2D
o 8K, TPS6L161 (1) A B G IR KA SZ HL A 700mA,  H] BEASRe il A2 L H 25K,
XIS ) 2% LR T X2

TPS5430, TPS40200 F1 TPSA0211 BRI 4130 T AL E M H s, T A2 HLIAL
AN &% HI) LED SREN#% ), (FE 34 0 i s 21 Byt 1) 3 4 rBEL, - AN 18 e (9t He
Ui, BRI Se 3 2R I AT SCRFRE R I s T, DRI AT DABR S BE K T2 1) LED P51

L1

Bl
Vin © ,J L]
D1
R2 B2100
GDRV -
c21 c1 cz R1 o3 e

R11
ISNS

W

R3

»

P
g
N

TPS40211

1|RC ~
}_ . | c1o ~
ca
2
DIS/EN GDRV LEDC
c6
>—’\/\/\/—}ﬂ - ISNS
R4 cé R24
LEDC
A A
D3
A A
R15
= ICM
PWM Dimmin g & I

Iy F R ] TPS40210 (19T IS Lk K OK D LED &, ¥itid LED ¥ HLR i TPSA0211 1
2% WK VREF fil R6 Y (VREF/R6). T TPS40211 PR 260mV 2% Hijk, T
PUAHT T TPS40200 fil TPS40210 (1) 700mV 2% Hi kK ik, R6 _Th#E AT LAdE— 98 .
1IN, R /N B T R RE AT DU S 22 PWM A3 ok ds, AR AN L B S 2 1 241
¥z, Il TPS61161 X Fh % HI 1) LED SR AN#% & AR ide -t B, R IHIXAS R AT 7E 12V A
ERAHE 700mA, fem A 35V, M, VRIS KD R S AR 2
(IR o

3) TR 7 K E)

FETZAE ] LED EEEZ 1™ i b, a7 LED HRIEG, K75 28 LED UK 4t
(R, WGk BT LED JFIG, MIF52E LED 3Rsha% B Kt KTy LED 5 ek
FE, BRHIT LED MR, v dnik e R R S) 77 . TRIBCAL 1% LED SK2) H % )
INEHEE IR
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M in out _%JTHEILHE
LED LED LED
ENE LED LED LED
LED LED LED
ik EE{)ZIL'U%} 'IIJ%gEjZIzEIflLEE]IH

R, AP LED UKEhas 1t DR 20, #S AT LURIAETRIBC A 1 vk 4l
L ANRE T A2 DGR BRI AL 0™ i, R0 2 A SR AK S IR 4h . Lot

TPS61150A (15 H Hi i «

IFB1 IFB1

L1

I o
c1

ON ON
SEL1 ﬂ

IFB2 IFB2
ON ON

SEL2
—

1uF
i 40ms 1€
'

]
! Shutdown

Display Keypad
N
Pt
/
\ e \ &
,
2
vin SWiout—o v Y
GND j—e] 7
1uF ![//- y
SEL1
- 2
SEL2  IFB1 v

IFB2
ISET1 ISET2

R1 R2

o b TPS61150A IREN W % FEIET) LED &, — A PR seiyefit v, — B syt
W, i ELBE AT Y EE A Tl i SELL A SEL2 433 AT i .

4718 (¥) DC/DC %! LED YK5h #5147 -

a vt T swa | o

=B i G2 (max) (uA) HAbAs A j?é‘ (&) S

V) ) ) (typ) BRE | k)
TPS60250RTET 3-6 6.5 max 0.23 6700 JEBETY LED 3R 3) 250 1.75 QFN
TPS61170DRVT 3t018 3t038 0.3@12V | 2300 High Power 250 15 SON
TPS61081DRCT 25t06 25t027 0.35 1000 High Power 250 2 SON
TPS61050DRCT 251055 4.5/5.0/5.25 12 8500 RGAT R 250 2.1 SON
TPS61043DRBT 18106 Vinto 17 0.03 38 4LED 250 0.8 SON
TPS61160DRVT 27t018 Vinto 26 0.05 1800 6 LED 250 0.9 SON
TPS61161DRVT 27t018 Vinto 38 0.05 1800 10 LED 250 1.05 SON
TPS61165DRVT 3to18 Vinto 38 0.35 2300 10LED, #is% 250 15 SON
TPS61150ADRCT 25106 Vinto 27 0.045 2000 | 2X6LED, HiifHk 250 175 SON
TPS61180RTET 5t024 Vinto 26 1.2 1000 | 6X10LED, Hijfme 250 2.8 SON
TPS54160DGQ 3.5t060 0.8t057 15 116 eEN 05 80 2.65 MSOP
TPS5430DDA 5.5t0 36 1.23t031 3 3000 PR 75 2.05 DDA
TPS40200D 451052 0.7t046 3 1500 75 1.05 soIC
TP$40211DGQ 451052 5t0 260 6 1500 | Vref=260mvV, Ji& 80 0.99 MSOP
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FEARTHR LED WKEh K

LED SR2h#% H ar i fa R b R A = K2, — MM rEm rr=amm, I
I R A LA RER, DRIRA R S /N FLIRE I e AR 7R LED 3K ) 35 A2 H i KT 11
P ORI TVR R, Rk AR AEE I, — B 48V, TR B A H
JE[1) DC/IDC HUE Y LED UKzh#s; — 2 iR g i, WIFE 20K AC Re 4%
#ep DC [¥] LED U3y, T EIRe ST BN Em i, FEFRm 55 LED M
AR IIUCHL, X5 PFC R PWM 2512855 2 N

T PR R P A B AT ] L HE 3 1) TPSB0K , TPSA0K FT SWIFT (TPS54xxx) 1 i
kAT AN SR Z), HEE =287 ol 7 BE ] AC/IDC B gs M LED UKEh# sk sSzH,
UCC28810 # PFC, PWM IR IK B 45 A1 LED sk S il fE ke, &

=

A

N

VW LED
= Current
Sense

A7 () AC/IDC % LED UK5h #5147 -

Ligi:e
Ed0s R (70 BEE
(Bpr: F)
UCC28810D LED Lighting Power Controller 0.9 SOIC
UCC28811D LED Lighting Power Controller 0.9 SOIC
KBi#: RGB LED ZK3)j88:
TEKBEE LED |5 R vevt o, w0 o B R (o A s oK B (0 B —AMB 3R H B —
(1) LED 41k, sRETmisealif: Sl gz @mmi, SEbr bRhE LidE— MR R

e, &, W =RORFEBG I LED 415, RGB =il LED 4% H & AN R 8 BE A 20 45 K BB
B o ToTR A2 HL (038 J2 BT LUK 2N F P (1) LED BRBh#8 N 1Z HAT R =AM — &S
FERIRARIEAN 0, AT REIUE PR AT RE 2 MUK S LED; — &5 Sy T IRk 5 2 iy
— 7 1 0] DA £ 38 €y o s (e FE A ) — 380k, g — T o] DAL B 22 SRS A (1) 21 5 B
;s =R BRI ZRIDCER T ORI A2 5 20 R K DR AL [FE J7 IR I 75 K o T 1) TLCB9xx
RN IR FHIT & (AR ZY () LED SRzh#%, Al 5wl JLFHR 4t H i (Soure
Current) AN[E, fBATTZHEHRRA (Sink Current) [, RIAAIANSS LED S $2 4L o J5 AT HL 7,
JUBR 6L LED & (RN TLC59xx) I HL SR /N R LS BE A, XA IR %
O B8P0, A LED #11f) LED MUHAMNT B R, IXFEEL T3R80 1
W ORFAEFEIE LS, BT oA
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¥4 LED FE%1 (6X 1)

Dc/nc
5V

uc

d on PCB as aut

e S1E 3lE SlE Sl ik Jle Vi Y

DC/DC

V, red

supply

W R, A 6X 13t 6 MEE K RGB LED IRZ L, 4 1C 15T 6 W AT IR ot
LED &, =®iIC /a4, W, S=(% LED, L4 6 MR & k. XFEAAS LED 11 s 4B
JEHATETIE (PWM {558 12 (F5 R, mIE&Ht 4096 K %), I REAME 3R it Bt
e FEE, NS, 8%, ] LK TLCB917 Bl & iR, X FEAEIK )
At LED BERTEA WS, (FORTEREHET, B TR LED MR —3, kXA LED
BT B BE R, SAEA I I R S B . FIfi& — M TLC5942 $24it

KRS 1] 1

Controller
for Grayscale
(Outside of
LED module)

GSDATA

6xXTLC5917

VSI

Dc/DC
wppy 9reen

VLED

VLED

GSSCLK

XGSLAT

BLANK

ERROR
READ

Controller for
Dot Correction
with
Correction
Data ROM
(Inside of
LED module)

DCDATA

ouTo
GSSIN
GSSCLK
XGSLAT
BLANK
DCSIN
DCSCLK
XDCLAT
IREF

T

Dc/bc

V, blue

supply

VLED

o)

VLED

Lo 1.

OuT15
GSSOUT

TLC5942
ICn

\elo)

<
aQ
o

T

OUTi5 ouTo
GSsouT GSSIN
GSSCLK
TLFC51‘342 XGSLAT
BLANK
DCSOUT —— DCSIN
vee DCSCLK
vee i T;DECFLAT

DCSCLK

XDCLAT

TLCB942 it #ik T 7 A7 (128 4%) fif&I1E (Dot Correction) [FI3hfE, Bi4:E% LED [1H
TR AR AT, XRE AT LGB R s R R/ MERE LED W d KAe AR — 20, 1t

160



ATIR LT, A4 LED [ — 200k VT Ao ¢ 4o PR1H T DA FH A T 3 2 1 T B 1R 0 (TPSA0K,
TPS54K ) k45 LED it fit4a 5 1 v s A fSims LED, 1 B TLCB94x St/ T HLym (r i =, lildr
R,GB =1 LED & 5¢ ikt LED bi%e .

HELE 1 F () RGB LED RN a8

HiEa iz
B [P Cic (&) S
BRE (Bfr:F)
TLC5917IN 8-Bit Congtant-Current LED Sink Driver 25 0.63 DIP
16-Channel LED Driver With DOT Correction and
TLC5924DAP 46 1.65 HTSSOP
Pre-Charge FET
16 Channel LED Driver w/DOT Correction &
TLCB5940NT 13 19 DIP
Grayscale PWM Control
16-Channel, 12-Bit PWM LED Driver with 7-Bit Dot
TLC5942PWP . 50 1.95 TSSOP
Correction
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FLtE FXHEPE PCB it

FINETI BRNENS Stelaris A[1$85

T ARH SE B AL PR S0, ORI IR IR T RiBias, I TR S B S e, i)
PRGNS B R BE 0T, ARG, AT AFRE N I 4L T1 AL BE &5 10 5 5

4 (" c2000" -\\//-Stll o \( stara» [ ceooo” O\ )
MSP430™ Delfino™ ameanS s || ARMECortexm.ag DaVinci™ C5000™
Piccolo™ B OMAP™

Up to 40MHz to Up to 300MHz to 300MHz to >1GHz || Up to 300 MHz
25 MHz 300 MHz 100 MHz >1GHz +Accelerator +Accelerator
Flash Flash, RAM Flash Cache, Cache Up to 320KB RAM
1 KB to 256 KB 16 KB to 512 KB 64 KB to 256 KB RAM, ROM RAM, ROM Up to 128KB ROM
Analog 110, ADC PWII, ADC, USB, ENET MAC+PHY |  USB, CAN, USB. ENET USB, ADC
LCD, USE, RF CAN,SPILFC | | CAN,ADC,PWM,SPI||  PCle, EMAC PCle, SATA. SPI McBSP, SPI, C
Measurement, Motor Control, Connectivity, Security| | Industrial computing, | | Test & Meas., Video, | |Port. Telecom, audio,
Sensing, General Digital Power, Wotion Control, HMI,[| POS & portable audio, security, medical monitor
Purpose Lighting, Ren. Energy| | Industrial Automation data terminals imaging, infrastructure| | & diag, industrial
$0.49 to $9.00 $1.50 to $20.00 $1.00 to $8.00 $5.00 to $20.00 $5.00 to $200.00 $3.00 to $10.00
= P ‘ = | G
s Bt B E wem v
=2 g ; E=aC H (3
7 v |
NN -1 P U -l T N J

AEENG BB R 44 1) M SPA30 F1 C2000 A HEZS, 6FT T #ril it Stellaris Cortex M3
BRHL, BATES AT TR

8.1 MSP430 i+ 5ikBi5rs

MSP430 71 H RS DA 280 2 N, i HIRAT A 207 K 5L MSP430 &
A DB AR DRG0 AL B X BT, B8 22 s e = E A5 48 51 B HLIK TR
= S IR NS, AP 2 S B 3 A . Bkt MSP430 #ii 1 i
VYA LA

1. HBCIHFE: MSPA30 [FIZhFEZ AR AT A, FEdE KB & 250uA/MHzZ, kL)
FEBLZL 3 (LPM3) I IHHE TuA [ HRLIR OXAME 22/ F-508 51 5 HLIK 1/0 ity 1135
HIgE), AR R8P (I8 RN F 1 ShAE . F— NSk, Bl 2007 4E4 K
AW TR ESE (NUEDC) 1, f7— NIRRT H, Bk AU o 2 8l 40 5 6

i, 1AL AN SEVFAT AME R
DRGNP IE AT E 2o RS M W Avs U S

jm}

s s~NHedE

IS5

MLk Bl JE Y 1 SRR E R 2 AR 1R A
REEART RN, ISR 51 5 7 B,

JUTPA T B 2] IKHz 880H Hz A Reflom TAE, X HACERI A 4. 11 MSP430
REREAS TAELE AIMHzZ N CH B EE R FefE] 8MHz) . K, 07 4F bt i 4 [ — 4%
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WU HAE ) MSP430, 58 L Z 2 MSP430 M LPM3 #iiHE A 4z 47 R 1
TN T 2uS (RN A] !
FE RS 78 10 AEBCA D T, MSPA30 4% T SPI, UART, 12C
FE 10 AR 1 U7 1, MSPA30 2 £0 84 /i T 12 7. 200K SPS 5L 16 {7 4K SPS [t ADC,
LU o FIVRLFE AR IR 2%, A3 MSPA30 1% T iz i DAC. A T fijfk CPU 54h ik
[F3EAE, MSPA30 W7 DMA Iifig, fefidi RENLIE R, CPU W LUARARELE &b
R —HE G . R MSPA30 P ERIE A — MR R GG A AR UL 16 7 11 0 I 2%
(Timer), @I ECE Timer FITHEC07 NI, o DU —> PWM #2545 5 OATfTn]
I g RS > DAC Hith)s B, T DU AR RS BT 1Hz: W]
DU Timer 3252 RAE [ Bk P ADC s IERAE, TS IMERFER Sl ] LUR A
Timer SR UART (% (N FHZE1C SLAAO78); isi2, MSP430 [t Timer i fq]—4
L), ARHESRK S A . 1 MSPA30 P 1) 32X 32 It afeiids A e A E g —
AN TIHEN) DSP, e linia B I RCR AR &
IS T iSRRI s, MSPA30 HEFEAE ] C i S gmfs, 1A i
PEwE, S TYey s R TH ARl Bh i T R—Flot i 2% - AR CRERIE g fl ©,
HEN TI R34 430 W GTRIAT R 38,  Eoan F20X3 146~ Lk,

[Z] msp430x20x3_ta_01.c

[£)imspa30x20x1 _ca 01.c |
[£] msp430x20x1_ca_0D2.c
[Z] msp430x20x1_ca_03.c
[£) msp430x20x2_adc10_01.c
[Z) msp430x20x2_adc10_02.c
) msp430x20x2_adc10_03.c
[Z] msp430x20x2_adc10_04.c
[E) msp430x20x2_adc10_0S.c
[Z) msp430x20x2_adc10_06.c
[£] msp430x20x2_adc10_07.c
[Z] msp430x20x2_adc10_08.c
[Z) msp430x20x2_adc10_09.c
[E) msp430x20x2_adc10_10.c
) msp430x20x2_adc10_11.c
]3 msp430x20x2_adclO_12.c
[£] msp430x20x2_adc10_13.c
[Z) msp430x20x2_adc10_14.c
[Z] msp430x20x2_adc10_16.c
[£] msp430x20x2_adcl0_temp.c

[£] msp430x20x3_1.c

[Z] msp430x20%3_1_vlo.c

] msp430x20x3_chks.c

[Z] msp430x20%3_flashwrite_01.c
[£] msp430x20x3_LFxtal_nmi.c
] msp430x20%3_lpm3.c

[J msp430x20x3_lpm3_vlo.c
F—j msp430x20x3_nmi.c

[ msp430x20x3_P1_01.¢

[Z] msp430x20%3_P1_02.c

[£] msp430x20x3_P1_03.c

[£] msp430x20x3_P1_04.c

[£] msp430x20x3_sd164_01.c
[£] msp430x20%3_sd164_02.c

[Z) msp430x20x3_ta_02.c
[Z) msp430x20x3_ta_03.c
[Z] msp430x20x3_ta_04.c
[Z] msp430x20x3_ta_05.c
[Z] msp430x20x3_ta_06.c
[Z] msp430x20x3_ta_07.c
[Z] msp430x20x3_ta_08.c
[£) msp430x20x3_ta_10.c
[Z] msp430x20x3_ta_11.c
[Z) msp430x20x3_ta_13.c
[Z] msp430x20x3_ta_14.c
[£) msp430x20x3_ta_t6.c
[£) msp430x20x3_ta_17.c
[Z] msp430x20x3_ta_19.c
[Z] msp430x20x3_ta_20.c
[£] msp430x20x3_ta_uart2400.c

[£) msp430x20x3_usi_01.¢
[£) msp430x20x3_usi_02.c
[£) msp430x20x3_usi_03.c
[£) msp430x20x3_usi_04.c
[£) msp430x20x3_usi_05.c
[£) msp430x20x3_usi_06.c
[ msp430x20x3_usi_07.c
[£) msp430x20x3_usi_08.c
[Z) msp430x20x3_usi_09.c
[£) msp430x20x3_wdt_01.c
[£] msp430x20x3_wdt_02.c
[£) msp430x20x3_wdt_D4.c
[£) msp430x20x3_wdt_0S.c
[£) msp430x20x3_wdt_06.c
' Readme.txt

[£) msp430x20xx_dca_flasheal.c

M EE R LR R, T EIREAE RIS, T 14 s g th T8 2 11k
UiH: bl ADCL0 FIBIRES 17 4~ Timer A IBIFEA 214~ USI (12C F1 SPL & A
Ml 9 A, &5, nJLAul, A BmfeRe, JATAGE TSR ERA (L
TR AR SSFE ), AT LALE H UK MSP430 Bt k. M4k, TEEE244 MSP430, %
NG AR i ) S T CUSER GUIDE ) F1&-iS F %F N (1) B85 T 0t

(DATASHEET), i 0 R A WA VR R R 4R 7, I e 02

KT R F S s A WK, A T KR K

hitp://www.ti.com.cn/uprogranvanal og/ti_analog_training.asp I [fi# fit 7 i i MSP430

WP DA L RN R v 7 %6, Bl ZER B, B HEis sl R4,

H 204 IR AN /INAZERN TR 2 R e B 4, IR S8 RN A A 52 B i HE K, se i

R, IR T R IR K S

WBWENAFMIENLE, AE MSPA30 NEMITITR (& PCB B4, &itH&FEAR
15), £FRF| MSP430 KIFR/NRGHRK protel ST, MSP430 Kl gk, NA%E, H

FPEREMHMEFERFEPRATREBBEIER 22x4 Kk 42x0 WS ERIRE. B2 SEREED N
www.msp430.com FREL.
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M SP430 = 5 £

A w7 b, TATINAZ ™ S S SR 505, — B TR R A B il SO AT MR
FESEIHERIE], DAGRAIE 2 7 AT RREEAN KT IR BRI LSOO BRI ASAG IR T4 . M SPAB0. ML S 1 et i of. 1K
K=, R

Device
() Performance
() Gateway
100+ devices
2xx-Catalog
- 16 MIPS
- 120 kB Flash
. 8kB RAM .
+ 500 nA Standby W
.« 18-36V o
. 25MIPS
- 256 kB Flash
F =Flash : jlgk_BSl.'\é,t\/M
C =ROM + FRAM, USB, RF
- + 6xx:LCD Controller
FR =FRAM - 160 UAIMIPS

@ 100+ devices
4xx: LCD
» 16 MIPS
+ 120 kB Flash
+ 8kB RAM

+ LCD Controller, 160
segments
+ 1.8-36V

BRI, MSP430 HETA 4 AN EIEIR, 1xx, 2xX, 4xx Fl 5xx. 1 R4 H AL 8MHz;
2 2 1 RAVMTHRIRA, WLAMITE 16MHz, W AT REMIE, 5B 2 RAUI 5
KEH 1R, AR Z ™ i # & DI AR, ELl 147 F1 247, 149 H1 249 %%, 4 F41w]
MAEHAT LCD 1) 1 R41EL 2 RA17™ 5, A HI7E 8MHz 88 16MHz T, [RlIN A — L8] B H
A (=, BLln FG A0 T BT e, FE A HIRIKRER LN 5 RF1™
AE 08 AENIE S IHT ™ i, BTSRRI L2, JLIFETEAL (160uA/MHZ) 3 & PR
(25MHz) it BEAIG, SRt e ik, [F, {ES08 5 &40, 6 541 MSP430 Al CC430
T, R ERCEE 2 I, Hetn USB, IRDIFEN AGEAE B AR A B FRAM (— i 53
J& 3 T FLASH/EEPROM (5 SRAM/DRAM A 34 ), oy ¥& Al 4 F2 i i 3 ik T
FLASH/EEPROM, H. i HLj5 #ils AN 2 R8T A7 At 48D

MSP430 — il [ 1, FA TR IAE S ST Be Al R 2D RS 42 1) MSP430, #EHEAT /™ fhix
TE I PRI BRI AL (R0 AT BT, HEE A IR T RERE 4 1) MSP430 .0
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iz
B [P () S
(Bfr:F)
M SP430F16121PM 8MIPS, #EFE{H I E MSP430 (1) USB 1) A% 8.65 LQFP
M SP430F149IPM 8MIPS, #IAITH F249 i, 5IBIAR AL HeZ 6.05 LQFP
M SP430F1691PM 8MIPS, BT F2618 575 8 LQFP
M SP430F249TPM 16MIPS, 60KB Flash, 2KB RAM, ADC12, USCI,MPY 4.75 LQFP
M SP430F2274IDA 16MIPS, 32KB Flash, 1KB RAM, ADC10, USCI 2.7 TSSOP
M SP430F2618TPN 16MIPS,116KB Flash,8KB RAM,ADC12,DAC12,USCI 7.9 LQFP
M SP430F4491PZ 8MIPS, 60KB Flash,2KB RAM,ADC12,160 Seg LCD,USCI 7.05 LQFP
M SP430F4270IDL 8MIPS, 32KB Flash,256 RAM,ADC16,DAC12,56 Seg LCD,USCI 46 SsoP
M SP430FG4618IPZ | 8MIPS,116KB Flash,8KB RAM,ADC12,160 Seg L CD,0OPA,DACI12,USCI | 10.35 LQFP
MSP430F4793IPZ | 16MIPS,60KB Flash,2KB RAM,ADC16,160 Seg L CD,32*32 MPY,USCI 8.05 LQFP
M SP430F54381PZ 18MIPS,256KB Flash,16KB RAM,ADC12, 3232 MPY,USCI 4.85 LQFP

8.2 C2000 i+ 5ikBIEr

MSPA30 ESRIIAT F & 1SN BN M IS SEAL B RE T, L 3 TR Y AUl 2 7 R AIG
DIFEBC T o AE— Lo R B S I IS RS AN I &, Lol S 5 5 1) S 43 A
AbEE, R SRR A PR R A T S RN R s i, ST LB L A T s (KR 1
AT ORI T N &8 [ AE s MLIKS), ACIDC, DC/DC #4fhid i 25 HLAE
B KHz FL3 MHz (19 50k PWM A5 5, X6 5 5 L0 T8 P RORS P T 5 s ) 2K
PR AT LA RS A TI ) C2000 2 41k i 5 A dL o

C2000 A4t B s 1 FF A L FE AT MSPAB0 AEHEAHL,  FU & AT SR B 3= IR A BOFH S i
AL EERE ), W N ELE—/> DCIAC M4 H /s K, 7EIXHL C2000 M3k 5

R Vi3 pUII3 Vi3 =
220V B ¥4 " O3 ¥4 i1
W Fo W
! !
BHRBEEFS THHBE. BRES
I_V A4 i_l

A/D GPIO PWM #irth A/D

TMS320F2812 SCl

Sl
S B
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faf ok, F2812 WA 1247 125MSPS ¥ ADC, (16 i kA, fEAEIH
SRl = AR S O R AT R R, AT B ERE, IR 6 GlIE SRR 16
1\ 250K SPS [t ADSB364 i} 4hii ADC. AD KA G 2 150MHz (1) F2812 AT % it
P AR R s PWM B AR g, F2812 () 16 JfiE PWM FLEHA 150pS ¥ i
ANGIHRER, REMSACERE T TC S ) AR . BRI Ah, F2812 i& N AT SPI/I2C/UART/CAN
S, 256K ) FLASH F1 36K ) RAM. F1 MSP430 —F¢, F2812 iy — M EH
SRR 52 I 2% Timer.

A MSP430 —F, HEMNAFMEEN A, ASIEMWFE C2000 DSP RERMBRITR (B
BT HEAEEESHE, A5, DC-AC HZHES; & PCB B4, RilHe fEAg,
X LR R JIT R h F2808, F2812, F28235, F28335, F28027 B N i) R ZAR AT, W] LUK
A C2000 FFRMSHEH), C2000 F3EIIBER, NMA%E, FAFFHMALIEERS K
¥/ CCSv4 FFk C2000 MfE—3C. M iEHH RRIRAN CCS V4 FFRIKM:, X
MSP430 (16K fRFLFR#HI) F1 C2000 (32K RIGMBHI). EL S EHEE H
Www.ti.com.cn/c2000 FREX .

C2000 kb HH B85 ik

Performance
Connectivity
Safety Enhancements
- C2834x ©2834x F2833x
Delfino™ ; -m-
. Floating Pt Upto 600 MFLOPS Upto 300 MFLOPS
(176-256 Pins) Performance 196-516KB SRAM 128-512KB Flash
59 - $16 F2833x External ADC 52.68KB SRAM
m Low Active Power
M@
i ™
. P eorin A e
(38-80 Pins) Memory
$1.85- $5 Connectivity
: 60MHz = CLA,
m g”‘;d Pt w/ 64-128KB Flash,
o-Processor F2803x 20KB RAM
60 i - -
Options

7 Sampling Low Cost 32.64KEB Flash, small Package

el - B

40

Future

100+ Code Compatible Devices

SR C2000 AbH S H R A = AN KK
1. F281x/280x/2832x & mi il : X et A RNFK AN, HurNH o] Z 117 C2000 7= & (il
F2812), #EEAIIA 150MIPS, & 4 #5% PWM 1 12 7 16 i ig ADC.
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2. F2833x/34x iF £ (Defino): Afi5 C2000 [ J* X} Defino ik ) F28335 . L4« 1
FABETE”, TR AISHAE I I INALE C2000 R AN PEARH, BT R R T T RS BT i
SRR AR AR, E BRI SRORE BE IR 28 ) Uk A AR AP I FH Ao Defino SRAIALZE 2%
fe B s ek 2] 600MIPS,  [FIFES A &4 #i PWM HIZiliE ADC.

3. F2802x/03 1A% (Piccolo): Picclo /EfIRAATL ) C2000 AbEEHS, K T-—LeX) ik
AFIPEREZERF RIS G, LUK BHREAR 5 T/ MR PR, — P MRS T 2 — A4k
PRASHEAT Pl HR B S PH (R B8 e 3] B W S e K I A JEE 5D, IR0 b B 388 1) 1
RN RS HAT R 1SR, Piccolo AT A4 (it 60MIPS (At B IERE, [RIFEAT C2000 %F
HIGEREEE PWM 35 f1 2 iliE ADC, HBMRICHT 3414,

B, KR HAES

A MSP430 — £, C2000 tHERAE T KR R BIARES, G2 AF e n Skt HHIE S

CIBRiE, FRT il g R, DUCE 7 ra R AL ol o R e

C2000™ Software Libraries

« Digital Motor Control Library

* Digital Power Supply Library

TMS320C28x Header Files

The DSP28xx C/C++ peripheral header files and example projects files facilitate
writing C/C++ Code for TI' s 28xx MCUs. The code can be used as a learning tool or
as the basis for a development platform depending on the current needs of the user.
We suggest that you immediately download these header files in order for an easier
transition to understanding the 28xx peripherals.

C28x Header Files

File Description File Name File Type File Size Date

F2802x (Piccolo) C/C++ Header and Peripheral Examples SPRC832 .zip 12 mMe 11/10/2008
SPRC530 .2ip 1.10 MB 02/19/2008
SPRC097 .2ip 443 KB 09/12/2003
SPRC191 .2ip 608 KB 08/07/2006
SPRC324 .2ip 588 KB 10/02/2006

IXLLHA] LLAE
http://f ocus.ti.com/mcu/docs/meuflashtool s.tsp?secti onl d=95& tabld=1540& familyld=916 T #X

[l MSPA30 —#f, C2000 AbEE sl & —38 Fl, AT AR B BoE M R 21 ZhRe 4
C2000 5, FEREAT ™ dh Bevh N PR IE BT AL S5 A BEAT BT AR T I Dh RE AL 42
C2000 4t BE AT -

ik
# A (1) LS

(A f)

Fix Point, 100MHz, 128K Flash, 36K RAM,
TMS320F2808PZA 11.0 LQFP
ADC12@6.25M SPS, HR PWM, CAN, UART, SPI, 12C

Fix Point, 150MHz, 256K Flash, 36K RAM,
TMS320F2812PGFA 16.0 LQFP

ADC12@12.5MSPS, HR PWM, CAN, UART, SPI, 12C

Fix Point, 150MHz, 512K Flash, 68K RAM,
TMS320F28235PGFA 17.55 LQFP

ADC12@12.5MSPS, HR PWM, CAN, UART, SPI, 12C

Floating Point, 150MHz, 512K Flash, 68K RAM,
TMS320F28335PGFA 18.9 LQFP

ADC12@12.5MSPS, HR PWM, CAN, UART, SPI, 12C

Fix Point, 60MHz, 64K Flash, 12K RAM,
TMS320F28027PTT 3.2 LQFP

ADC12@4.6MSPS, HR PWM, CAN, UART, SPI, 12C
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8.3 M3 EMEANITERE

71 2009 4E, TI W% T Luminary Micro, Luminary /&% — %t ARM Cortex M3 A 4% 4t
HIZRI A W], R4 THOWZ 17, Luminary Hi = (1) Stellaris M3 55 HLEEME S st = A7 B2 .
HEE R OB AR, WS RRRE, RN ERED, FEhir
S YRGB P 5 o

a DustDevil class - External bus
capability

= Motion control
enhancements

= 128
= Precision OSC

« USB 2.0 O/H/D
Fury class 32ch DMA

* Motion control

- ETH MAC+PHY

Sandstorm - CAN2.0
»  Ethernet+CAN

: 3
* Motion

control
= 1MSPS ADC

Hup, Sellaris &4 43R5, —NRIEANEALATHRIGE S #1111 Standstorm, - A1
WA LM3S81L; —/NMESH CAN Al Ethernet #2111 Fury, FAIHERAH 2
LM3S8962; —AME A USB #% 1) DustDevil, FATHER (AT ()2 LM 3S3748; fpJri %
HI5542 1) Tempest, FRATIHER IR /2 LM 3S9B92.

HIMSPA30 Jz C2000 —#f, FAlI7E e AL AL S T KRBT, AR IX %y
R LM3SB1L fi /D REUHK) Protel 4G, KEATLU LifiZr 25t USB i 304%, HATH
Vs % TR Mg i1g, A6 200 42 M 1) Sellarisware JZECEL T, # 2 KK FEIID
I, e Sellaris USB 15 BL 28 BT i (1 P F1 93C46 4ififs B Sellaris [N 210 ; Sdlaris
FRIEZL N EVM JRELERT PCB B (PDF #5205 LARJESIh e EHIVER) Selaris
(1] Protel JTH R IXLHR 2 Stellaris (IR /D—3 53 WU, mI LA 5% www.ti.com.cr/stellaris
HKARIE 25 B Iehh, FALHER KRG 5 NBOZ 76 T Sellaris UL, LT
AR FHES T R IIBCUE G4 RICRE A 8 U

http://www.zl gmcu.com/luminary/expl oitation _quide.asp

PV T HSLD SR I, KRS
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TR %M

IAR 5 Keil Z ][ f 4 [931KZIP2009-3-6:4383 K]
Stellaris b5 9850 % /' $ # [3641KPDF2008-12-1:9105 4]
PDL-LM3S-3223 (Stellaris #1538l %) HRik “e%¢ [1330KZIP2008-11-3:5108 K]

CIAR 5.11 {fi 575

Luminary #4165 P4 ¢ [2790KPDF2008-9-12: 10654 1K)
[1220KPDF2008-7-30:10875 IX]

Luminary Flash %if% T H#{f V3.4 [821KZIP2008-7-11:8989 K]

“IAR+LM LINK+ 3RS} " e A U] [1462KZIP2008-7-5:14758 K]

FUHI 9E ) 4 2 fif C

CIAR 4.42A fii R R )
Stellaris 414Kk &) P2 I 45 B (34) [2020KPDF2008-7-5:6163 4]

[1760KPDF2008-7-5: 29883 7X]

e
Ni=a=]

ke AL Stellaris %1 ARM [38KPDF2008-5-21:6558 1]

BB

® | M3S5749 () USB i[5 [391KZIP2008-12-1:4280 iX]

® | M3S %41 Protel Jof}/% [54KZIP2008-12-1:9718 K]
& DUKMRH] 5 [354KPDF2008-12-1:3704 /K]
& | M3S FHIEA L (2 FR 48 LUK M/ 44HIE) [125KPDF2008-5-21:6506 4]

BT (Stellaris /MBI HIFIR
®|AR TFERR

LM3S %41 IAR 4.42A

TREMIRR [32KZIP2008-11-13:4061 K]

LM3S #41| IAR 5.11 T FEHR [30KZIP2009-3-6:4810 K]

& LA

LM3S RAISEApIFE

F# [120KPDF2009-3-6:6800 {X]
hello world [12KZIP2008-11-12:5708 #X]

LM3S RAISEApIFE

LED NG [52KZIP2008-11-12:6026 1]

LM3S FRAISEApIFE

UART #fil &5 [12KZIP2008-11-12:4406 iX]

LM3S RAISEApIFE

21 main() e %L [8KZIP2008-11-12:3940 K]

LM3S RAISEApIFE

S LARMR [9KZIP2008-11-12:4312 K]

LM3S RAISEApIFE

£} ROM J% [12KZIP2009-3-6:2216 iX]

W {ESON 5 X (hw_types)

LM3S Z I £ 5

X (hw_types) [125KPDF2009-3-6:4979 X]

LM3S 51| hwtypes il #5: fifif}: %517 %% bit-band {74%4F [9KZIP2008-11-13:2972 7X]

LM3S #41| hwtypes il fe: filif} 27 f£#5 Vi [9KZIP2008-11-13:3043 K]

il T i (GPIO)

LM3S F 411 4 A\ i

111 (GPIO) [9KPDF2009-4-15:5851 /X]

LM3S %41 GPIO #ilf::

KEY #1] LED [74KZIP2008-11-13:3452 K]

LM3S %41 GPIO fil ¢

: P LED N [56KZIP2008-11-13:4466 K]

LM3S %41 GPIO fil ¢

- BHNIFAT R [118KZIP2009-3-6:2181 K]

LM3S %41 GPIO #ilf::

5 JTAG &) GPIO [11KZIP2009-3-6:2103 X]

& e[l ] (Interrupt)
LM3S Z1Hiki¥ fil (Interrupt) [152KPDF2009-3-6: 5068 7X]

LM3S %41 Interrupt #lf2: GPIO 1l [67KZIP2008-11-13:3823 IX]
LM3S #41 Interrupt #IF2: Thiflsegk [9KZIP2008-11-13:3064 K]

& 25055 (SysCtl)

LM3S F51| & 445 4(SysCtl) [269KPDF2009-3-6:4883 7X]

LM3S #41 SysCtl {1 f#

. %4 LDO #i i HiJE [8KZIP2008-11-13:2767 K]

LM3S %41 SysCtl {iilfi:

VR RIS UL [8KZIP2008-11-13:2674 K]

LM3S %41 SysCtl {iilfi:

BN HLBE [8KZIP2008-11-13:2679 K]

LM3S %41 SysCtl {iilfi:

RO [8KZIP2008-11-13:3281 K]

LM3S %41 SysCtl {iilfi:

RGN B [9KZIP2008-11-13:3052 K]

& 22140 52 I (Sys Tick)

LM3S RFI RS E

i} (SysTick) [49KPDF2009-3-6:4222 7]

LM3S #41| SysTick f4i]

F2: SysTick HKi 1 [8KZIP2008-11-13:2761 ¥X]

LM3S #41| SysTick {4l

B B RATIN N [9KZIP2008-11-13: 2755 K]

LM3S #%1| SysTick f4il

F: Wi PC 4% F A R E [12KZIP2008-11-13:3695 K]

0T 2 I 4 (Timer)

L Sib}

LM3S F 11 5 i) 25

(Timer) [191KPDF2009-3-6:5148 IX]

LM3S &4 Timer filfz:

16 . PWM [9KZIP2008-11-12:5032 K]

LM3S #41 Timer filfz:
LM3S &4 Timer filFz:

16 My fid % 5E N [9KZIP2008-11-12: 4368 1]
16 fr i NI E RT3 [9KZIP2008-11-12:4578 K]

LM3S &4 Timer filf%:

16 fr i NI A3 [9KZIP2008-11-12: 4499 K]

LM3S &4 Timer filf%:

16 {7 JH35E I [9KZIP2008-11-12:4540 7X]

LM3S &4 Timer filfz:

32 fii. RTC &} [10KZIP2008-11-12:4633 X]

LM3S &4 Timer filfz:
LM3S &4 Timer filfz:

32 {7 i A E I [9KZIP2008-11-12: 4706 K]
32 f A E R [9KZIP2008-11-12:4509 ¥X]

LM3S &4 Timer filfz:

NS 2% 7 [11KZIP2008-11-12:3833 K]

LM3S &4 Timer filFz:

N 3R 72 R il [12KZIP2008-11-12: 4058 K]

5y

WK % (UART)
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LM3S Il ] 520 0k 2% (UART) [389KPDF2009-3-6:5521 1]

LM3S #41| UART #ilf%: UART fijse ik [11KZIP2008-11-12:5255 iK]

LM3S #41| UART #ilfE: Ji% FIFO fil s il )58 [11KZIP2008-11-12:5017 K]

LM3S %% UART Bilf2: % FIFO TAf 53 [11KZIP2008-11-12:4840 K]

LM3S #41| UART #ilf2: LA FIFO il iUk i% [11KZIP2008-11-12:5078 iK]

LM3S #41| UART #ilf2: LA FIFO i Jy \Hz04 [11KZIP2008-11-12:5084 {K]
®LM3S %41 Hibernate % b % 5 491 5 (AHIR)

Stellaris 4% 3% %)) FEi——Hibernate [207KPDF2008-6-2: 3087 ¥X]

LM3S %% Hibernate fiIf%: 4II¢ PIN i [10KZIP2008-6-2:2197 k]

LM3S %% Hibernate f#lf2: A PIN H1l; [10KZIP2008-6-2:2205 /X]

LM3S %% Hibernate f#lf2: 40 RTC Mifif [11KZIP2008-6-2:2201 IX]
&I IC MZk(1°C)

LM3S &I TLIE IC ki 2k (12C) [445KPDF2009-4-28:5396 7X]

LM3S %51/ 12C fifE: EEPROM f7fifi#% 24C02 [326KZIP2009-4-28:4058 K]

LM3S #41 12C Bif2: 10 §JEis i PCA9554 [150KPDF2009-4-28:3080 K]

LM3S £51 12C #lFE: MHLEL RAM f76if#s [17KZIP2009-4-28:2671 K]

LM3S #51 12C il %)% a4 LM75A [121KZIP2009-4-28: 3465 IX]
&7 ]4(WatchDog)

LM3S #41F [ 1#1(WatchDog) [10KPDF2009-3-6:3258 IX]

LM3S %41 WatchDog #iIf2: A 1#5E{ [10KZIP2008-12-16:2245 /K]

LM3S %% WatchDog fiIF2: {4y ¥ i 4§ [10KZIP2008-12-16: 2037 #X]
B LA (COMP)

LM3S R FIF L4 48 [130KPDF2008-12-16:2909 /K]

LM3S %% COMP Bilf2: N2 44 i 9K LED [10KPDF2008-12-16:2133 K]

LM3S %% COMP filfe: 4hiiZ2 Ut fil & h i [11KPDF2008-12-16:1968 iX]
S HUAE (ADC)

LM3S F - $ 45 2% (ADC) [506KPDF2008-12-29:3993 7X]

LM3S #41l ADC filF#: 2 N KFE [12KZIP2008-12-16:2468 K]

LM3S #%1| ADC H#ilfE: £l REE [25KZIP2008-12-22:2617 K]

LM3S #41 ADC filf#: £ R RFfR )70 [57KZIP2008-12-29:2786 K]

LM3S #41 ADC filF#: N E [il)¥ e I&a [41KZIP2008-12-16:2522 K]

LM3S #%1 ADC filF#: #afiffil RFE [25KZIP2008-12-16:2380 K]
&)L AT R 1(SSI)

LM3S ZA1[H)20 #4742 11 (SSI) [193KPDF2008-12-16:3500 4]

LM3S #%1| SSI fiFE: i 1 7 A0 5 [28KZIP2008-12-16:2393 K]

LM3S %41 SSI fifE: F14ti 8 i sh A K05 [26KZIP2008-12-16:2545 K]
&k I (PWM)

LM3S Z51IJlk 55 i il (PW M) [342KPDF2008-12-29:3279 IX]

LM3S #51 PWM ff: PWM %448+ [10KZIP2008-12-29:2427 K]

LM3S #51| PWM il > E#fi% PWM {545 [9KZIP2008-12-29:2521 7X]

LM3S %51 PWM Bilfe: f/EPsa LXK (1 PWM {545 [9KZIP2008-12-29:2509 K]
&[5 {7(Flash)

LM3S £41[4{(Flash) [165KPDF2008-12-29:3104 7X]

LM3S %% Flash f#lf2: 4/} EEPROM [16KZIP2008-12-29:2700 IX]

LM3S %41 Flash fiif%: {ii#$#"5 [12KPDF2008-12-29:2606 {X]
A G 5 24% 11 (QEN)

LM3S Z51 1148 4 fith 834% 11 (QEI) [154KPDF2008-12-29: 2890 K]

LM3S %51 QEI fif#: #% i3k [10KPDF2008-12-29:2311 /K]

LM3S %41 QEI fif#: {7 E i3k [L0KPDF2008-12-29:2267 IX]

VBN MBALE R HE IS —4F, AT LM3SB1L L P, ik KKK Selaris (T
KR NN =AM 4
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8.3.1 LM3S8ll H/NERFERNE

LMSEN
= PD' vlr1 . "

PDO/PI

PD2,UIR

PD4./CGPI
PD6/EF

i IctrTP2az BT .5
jlesn? K?"ﬁ . R2R1

-t — v 4
i%r%ér%m e
e B o 2oy e

= EJ__}LJQ k!

PAC/UORX
3.3V

u
M
o
o
(@]
o
o
—
L

e %ﬁ%Pwms N 8
%ﬁlﬂ | }%LEDWWN%S%IW g

,USB 6VY i
; &L%lzsvw
_@*Sﬁﬁae

POO-P

PD2-ULR

acizé PD4-CCP
ICH PD6/5¢

&

“R2 RI r il ] LM3S81L
5 SR
i JZlEﬂE'rlH' :
1925 R22 R23 E = 16 PE_EHIPBOR oo m

IR 7 NS W IPAIM: EJ:E*JPWMZ%F% o

200235

Fa

JTAG

E10:

AR R A 2l a R A vk, SKEANE af 22 (R 2 R I e v 17 3 XS LM3S811 i
o e, AT =A% AR 28U, A TN . R
I o XA R AT R IR S
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1 B Elsy: AR USB i, KPR AN R, thn] DU IS,
XINHE IS ATF R B, VI St m] DL AR M T 5%

2. PRIy ABCR HAlF USB i R, CAAMEHEA . [N, # bk Al USB {7 Hi
AL AT B

3. G ABCRARSE S D ReEAT 51 A EH 725, 23747 PortA. PortB. PortC. PortD.
12C. UART. ADC. CCP. SSI JU it A A o B ik JLAMEEE Al A7/ 5 A, Eedn PortB
IiE 1 [f) PBO A1 PWM s L) PWM2 #) B PRk 10, 2F—{FS . KAEBAELEZ
Ahrid, BRI,

4. JTAG Bl ottt 1507 0] ESCIR BN LD e AR M 0T, £E (LM3S R A1 LA AR L)
HLHITEANMERE 7O . AERRA R AR T IR SO

5. % UART: 811 #rA M UART, —&51%I T #EEN B b E&EES | 2464 L, WA
FT2232 1175 UART BEEUAHIES: . XAE AT LUl FT2232 SEELM L 15 PC a1,

6. At protel #% X ¥ R HE A1 PCB [T LAYEAS T i Ay Y Bt L 4R 21

8.3.2 IRE Stdlaris By USB (A E %

AR Ik T R 58, 5 AU T 4. AR RO IS

P LA IR 2 5 A FH USB £k N HL i - PC 23 1R A AN lE 8L RS-232
B0, AR ESS, FHEIRAIAE 93C46 G NALE G . XAMESEH FTDI
A FISRAER) FT Prog 34K 58 ik (ﬁi“ﬁca%:ﬂﬁmfcﬂ#), HEA TR 53 A
TILE:

1. BB CIK SRR 7

2. [ FT Prog 45 EEPROM P4 ; (KK E 21 LM3S811 #ie I ) USB

DI AU, AT 22K RIm)
3. ML LI B R A IR AN R
TG A E AR A

—. TN RS-232 KHFEF

FT Prog #4755 PC 2 FT2232 ‘2255 T A @Bi)ﬁ%ﬁ%‘ CanX AL, R R3],
WERUE OS50 B3 IK8)) 2 )G A GER A FT2232 Il FT2232 485 5 2 AHiE
F2 1) EEPROM.

1. KRB Ui A8 5 PCAHIE, BB IKE) 2 J, EHFFa)wd.
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BHFR RS

SR KB IR RS

Windows JFIBITEVTEY], DB CD B Windows
Upars ik (ER AR T | B L miE
St
s

Windows AIEAEHER] Windows Update EARESEHRFD
O, RE—k o

O 2RISR RSN ©
OF EHF @

BE “T—5” @

2. IEFEIKSIREIFITAER) H ok, T LU 2% StellarisWare Jr () H >, 1 n] LLEESK,

I USB 1 K s gz HLER 2

B

AR B R A BRI 1

2% -

<

EHE TR FoE FEMN + S.

=g
= [ windows_drivers
2 s v
&) i3ee
(2 winZK
= () AIERDRHER 0D Y1 bws TRERIEEARIEEIE

# () FTII

= [ StellarisHare

[0 Finder ~

EFR R SR
[C) IMFlashProgranmer

3. WRBRHEL, R U gREE “,

EL
~J o

4. EEATINVOP TR 1-3, 52 OSBRI D IKANFE P I 2238 . 2k, FT2232

A EIE:

IETE B Bt
USE Serial Converter B

BT Windovs WHFINT , FIEWIEER Hindows 1P
HAFREFE, (BT RS, )
BETR A AR LS ARSI TR
Wi cronoft BRI IHILEE 5 3 WP LR
X . DEEEE Tindors SHi-MEtOAKPF

g0 | [ EEEES

(VIO ) 22 EL 28 56 il o

—. f¥H FT Prog 85 EEPROM

1

RAFRB S

2SR B A
USE Serial Converter A

() mMEBEMEHEAES 0 RS, FRIEH
o HERA.

RN A St
O BehIEait ¢Es) O
[ORIEIE 2 relii= e A LN o

BUE, FRE T 5 .

B BRI o I 58 BOFTREA [a]

BHFRBERHE G
FER TS

ey

IEASEETER T TR a2k

(y USE Serial Fort

EXHES ., FRE T .

WP e Ja, Wi LMEEH] FT Prog Xf 93C46 #EAThE™S 1. 17T
FT Prog J&i, sid s, wrLAR3) FT2232 (15 5 (i R P rl RE i —

A~ caustion A EHE, i OK BIF]D, XML FT2232 O pigmtend, Frilhe
P SE RS R
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2.

FTDI - FT Prog - Device: O [Loc ID: 31]

@ EEPROM | 47 Flash ROM = ‘ »
0

EIE&)

1+ =» USB_String_Descriptors
i+ = Hardware_Specific

Bile  Devices
NS
Device Tree Property l Value
[ = & Device: 0 [Loc ID: 31] )
(= => FT_EEPROM Chip Type: 'FT2232D/C'  BLANK DEVICE

[+ = Chip_Details Vendor ID: 00403
i+ =» USB_Device_Descriptor
i+ =» USB_Config_Descriptor Froduct [D: 0x6010

Product Description:

'USB =-> Serial Cable'
Seiial NWV' FTTAMTDA

7

| ation Box

TDI Device

detail.

The connected FTDI device, the treeview gives a
representaion of the EEPROM contents. Expand for more

I Device Output

: FFFE
Qeikh Caution

0020: FFF

0028: FFF 'E
0030: FFF [
0038: FFF

: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF

Flease note: Changing ko a custom Yendar ID or Product 1D will
require the .inf and .ini files ko be alkered prior ko installing the device,

Ready

4 FT2232 BBt (FATC LA P T LM3Sxml XA :

FIDI - ET Prog, - Device: 0 [Loc ID: 31]

i EEPROM | 4 Flash ROM |

File Devices Help
QEHa- P2~ & 9|
Device Tree | | Froperty | Walue
) & o] 0 [Loc 1D 31
= = FT_EEPRO El Save As Template Type: 'FT2232DiC'  BLANK DEVICE

Apply Template

P

st

[+ = Hardwan }!
K

» I From Fie 00403
- 7'
ctD: 0xE010

FTDI - FT Prog - Device: 0 [Loc ID: 31]

Re-5Scan Device

Cycle Port ct Deseription: USH == Serial Cable’

REEE s Number FTTAMTD1

Erase Device

Close Device ation B ox |
| [FTDI Device

@ EEPROM | % Flash ROM |

=5 USE_Config_Descriptar
= USB_String_Descriptors
[+ = Hardware_Specific

File  Dewices Help
0 G5 R~ m @ |
Device Tree Praperty Walue
= & Device: 0 [Loc ID: 3] )
= => FT_EEPROM Chip Type: FT2232DiC'  BLANK DEVICE
=p Chip_Details Wendor [01; 0x0403
= USB_Device_Desctiptar

Look in: | ) FT2232RI2H8HE
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PR TN HEIFAET LS 78fF, BOEHTHEWREGANFEE O, H
S R A

FTDI - FT Prog - Device: 0 [Loc ID: 31] 1
@ EEPROM | 4 Flash ROM
File  Devices Help
QGG P s m 9|
Device Tree Property Value
= o Toe: 5
= = FT EEPROM Chip Type: 'FT2232DIC’_w BLANK DEVICE
[+ => Chip_Details Vendor ID: 00
1+ =» USB_Device_Descriptor
5 => USB_Config_Descriptor Product ID: OxBCDA
i+ =p USB_String_Descriptors Product Descjiptn: ‘Luminary MiXo ICDI Board'
1+ =p Hardware_Specific i
SerjaHlumber: 0B0101C6

\
Information Box \ I

/
R BT HasE | [oeice e B DR T

The connected FTDI device, the treeview gives a
representaion of the EEPROM contents. Expand for more
detail.

Device Output

NRead EEPROM Device O

rd
O : FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
000 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF
0010: FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF

3. ik FT2232 §¢'5 93C46, Znfiilfen GEidt &4 L caution $¢7k, OK HIHJ:
__FTDI - FT Prog - Device: 0 [Loc ID: 31] a3
~eron < Revron Program Device: dmfEvr

Be Devkes Hep

0G5 sa- g~ 9
o
Device Tree Property Value
= & Device: 0 [Loc ID: 31] )
- = FT_EEPROM Chip Type: 'FT2232DiC' BLANK DEVICE
+ = Chip_Details Vendor ID: 0x0403
+ =p USB_Device_Descriptor
= = USB_Config_Descriptor Product |D: 0xBCDA
[+ = USB_String_Descriptors Product Description: ‘Luminary Micro ICDI Board'
+ =p Hardware_Specific
Serial Number: 0B0101CE

. Program Devices E] @
. 11 Y Y
Device Overview ;$ : i % = A 1 J:E_

Nk .
[ Device: O [Loc ID: 31] .
N . Device: 0 [Loc ID: 31] nore
Chip Type: 'FT2232D/C' BLANK DEYICE

H%%iﬁ% Vendor ID: 0x0403
WY || e oo

L

Manufacturer: LMl
HI\] %g:/ft’: Product Description:  Luminary Micro ICDI Board L
Serial Number: 0B0101CE :
i
I Select All ] [ Deselect All ] ] Only Program Blank Devices :
;

{ Program ][ Erase ][ Cancel ]

N
KI5 fEProgram —~—
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3. ke
i

Hoete, i USB i, MEDFNERIRA S PC I LUER AT .. A e itn
KL AR R, F T 0 R 2 UK Ay BT

. FTDI - FT Prog - Device: 0 [Loc ID: 31]

& EEPROM | 4 Flash ROM
File  Devices Help

025 G L2 @ 9|
[ Device Tree , Propeity | Value |
=l -4 Device: 0 [Loc ID: 31) . _ .
- => FT_EEPROM Chip Type: FT2232DIC
i+ =» Chip_Details ‘Yendor ID: 0x0403
[+ = USB_Device_Descriptor
# => USB_Confi_Descriptor izl 0:BCDA
i+ = USB_8tring_Descriptors Product Description: ‘Luminany Micro ICDI Board'
+ =p Hardware_Specific :
Serial Nu - 0B0101C6
[ nformation Box
| [Foi Devies

ND

%’Hﬂfp P E‘Q% %ﬁg )\ The connected FTDI device, the treeview gives a

representaion of the EEPROM contents. Expand for more
detail.

\. Device Output

: 1108 0304 DABC 0005 SOFA 1800 0002 5608
9E34 DZ1z 4600 0803 4C00 4D00 4900 3403
: 4C00 7500 6D0O0 €300 6E00 €100 7200 7900
: 2000 4D00 €300 €300 7200 &€F00 2000 4900
: 4300 4400 4500 2000 4200 6F00 6100 7200
: 6400 1203 3000 4z00 3000 3100 3000 2100
: 4300 3600 0000 0100 0000 0000 0000 OOOO
: 0000 0000 0000 0000 0000 0000 Q00D B843F

2, PIEG ORI,

8.3.3 Stellaris wIZAI]

AHR > B [RS8 G e AU T — 2R A4t AR R R !

StellarisWare FfF /2 AL A A HIBLA Cortex M3 FFAIMHEH MRS AF. RAHT
Stellaris Wares 5 AFHIAEEE RS TR, AMUAEWTRIAGTT AR, 10 Ha] DUINIE TR ACHERE o« BB
AH) Stellarisware # & 1 Stellaris #hst K5 Stellaris [BJE . Stellaris USB J . Stellaris
ARBIARES LUK Stellaris boot-loader %5

StellariswWare ZAFAA LU R RFIE S 0

P VRN UER S LR G (BlE StellarisMCU)

W HFNHFER, BT UAE AR RG], G R E RN TR, s R
AR AE AT ST 4E AR

BREFERAE DL, AR CHE S S, T D A H .

A FAAEXT R EERIUEARAS,  RERS AT, R T LUARS 75 208 18

A[Jf] Keil. 1AR. CodeRed. CCS LAl Tl GNU JT & T H4wi%.
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TRk Stellaris ARM (195 T 24 IAR EWARM. KEIL, {EHHTRIK CCSH, ©&n
AT X Stellaris ARM 572 FE, ANik CCSIBARHMEHARTI IR,  AEA SRS 8 ks an ] it
IAR EWARM SEHLPUEN [T IF A

8.3.3.1 IAR KT #

32k ARA5 BRI AR FRATT C SR AE B e B b, (T DRI R T R AR R 1S 22 2% license.
1. BN IAR A sc . http://www.iar.com.cn, 1Kl 8. 1 7.

= BHE English

REHF HEWE X THA BE &k

8.1 IAR F# Tl

2. gl MG ML FEMRCAE RS, W 8. 2 PR

2IPER/ ML 30RVFIE AR HUE A 7= afE A PFi

8051 v7.51 v7.50 {(4K) T#& T#&
@.30 v5.30 (32K) T FE

AVR v5.20 ¥5.20 {4K) T T#&

8.2 EWARM R #f Ak $E
IAR EWARM & R4 A FHANA : 30 RINAETCBRBIAS . 32K ARG FRIRA, J5#

FEAE AT 1) SRR AEANT TR BE, BATHER: T3 32K ACHIBRAIAR, it ARM — 4% 32K
BRAGURS, IR ML I, Wil 8. 3 B

SIAR

SYSTEMS Pia

KicksStart edition of AR Embedded Workbench for ARM

ition of 14K Embedded Wokbench for AR Mis com pletelyfree of
auwant The kickstarttook are idealfor

f a new project. The only

Limitations
The kickstarte diian corre:
Embedded Warkb =

s ponds tothe latestrelease of the full sdition of LAR
th th = fo llows in g =xceptions

=k has a 32 kbyte code s ze limitation (8 kbyte for C o rbex-b0SRA1 0.

- K does (normally not include = surce cods for runtime libra ries

+ K doss notinclude supportfor MISRAC

- Werylimited Teshnical Support

Up grade path
Acomplete upgrade path is available from LAR Systems: please sontastyour s ales
office orsofbuare distribubor for inform atic

[ Gormme |

1R Sustern s wweb site

8.3 K MEUHIA UL

3. M continue, MIATEMHME R, WK 8.4 fi/x, T4 “x” bRk I,
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http://www.iar.com.cn

First name
Tijun

Last name
Cui

Title

Email

yijun.cui@nuaa.edu.cn

Phone
15950502240

& 8. 4 MM B vl
4, JEEAE “Chip manufacturer GRS li& ) 7 Hik$E “Texsas Instruments” . Wi

8.5 7

Chip manufacturer
Lurninary Micro w

Select manufacturer of the chips you intend to run your code on.

B 8.5 .y ihillid i ik £
5. HEA ks, s “Submit Registion” , W5 TG, 2 B B3R 7T

1, & 8.6 fitus.
SIAR -

SYSTEMS -

Thank you!

An email has now bheen senttothe address you specified
ijuncui@nuaa.edu.cn), asking youto canfirm the registration. Fallow the
instructions in that email to receive information on how to download and install the
product.

[ 8.6 VLM AN iU
6. L —Bif ], Bl i IAR REUACH RAAES:, K 8.7 FrorR

Dear Developer,

¥e have received your web registration for the product

IAR Embedded Workbench for ARM, w. 5.860, 32K Eickstart Edition

Flease confirm this registration by opening the web page

http:/fsupp.iar. com/Register /Confirm/?rez=LESTDHGECTHEC4022024lans=en

This page will also give wou information on how to download and install the

E8.7 whillpt:

7 R DU PR, AN DBER B A B, AR IE A A 230 0T 2 R A . 7E
S I GO, AR TAR SO RS S A& Y], Wik 8.8 P, IR TS
MV B SR B SCARSCR - L e T2 e A
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Registration Confirmed

Thankyou for your registration of the product:

1AR Embedded Workbench for ARM, v. 5.50, 32K Kickstart Edition

Download software (EXE, 457 MB)
Dowenload from:

Europe (HTTP site)

Europe (FTP site)

When installing the software, you will be asked for a License Number and a
License Key. Please use these values:

License Number:
9546-516-922-6624

License Key:

1VINIVLREEZ MNUTLHHYEXECGLZ7F7PJZ XVHAS ST4KIKTOL1ADE
BIGSLORJZIBINIZO018CGEPEFQTCEBOUSZFIR7ZJOKLEXTELNIFS
REVREWQZ MCHNWLQJS114DVAZHSO0CDLHINY40FRASTIESEJEET
FYHESLEFX2ZDPPOZFOCCAI0IENTIGLICB3NIJPMKOESOF ZEKS
Feature: EWARM-K332Z Version: 02_WIN Temporary
license (Licno:9546-516-022-6624), expires 2035-
n5-z5

8.8 IAR EWARM #2HLIK 7515 f 254

7. miali Ui “Download from” AR ] FECLRRE Y, I TREFEON, &

BUEF N3 A Rk,
b, fH5ER T IAR EWARM 2235 frvE 4 TAE.
8.3.3.2 IAR FRIMER 2

1. FESEBIARIFRHAT, IR BRI, Wikl 8.9 Fios.

MEFE &SEE EFW E@e IREO B

Qre- @ F Pw= Hxux -

— EH-LH3E-5981 ene

) FHARM-KS-HEE-950.. . (M= Stellavichiere In

B A @ ] Tenas Instrumern
@ 5 -

ﬁ IAR EWARM ‘%%
[# 8.9 —_—

2. Witz “EWARM-KS'WEB-55017 )i 5l 2% ,

* Japanese

Welcome to IAR Systems
IAR Embedded Workbench® Kickstart for ARM

@ QuickStart installation information
Install IAR Embedded Workbench®
View the release notes

}-« View the product documentation
}« Install Adobe Aciobat Reader

2  Install diivers
@ Explore the CD

B ©IAR
SYSTEMS

wyrw, 1ar, com

8. 10 ZELIEFE LI

ﬁ StellarisWare 22285 5

3. i Install IAR Embedded Workbench, FFaf4eds., o Fi b 55 AR5 1 F 515
(License) , License Hll E30h Fai#fEt, IAR 241 32K BRI License Fil key, #i
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N5E License J&7, sith “Next” 4ksz2eds, &l 8. 11 s,

TAR Embedded Workbench for ARN 5.50.1 Eickstart &l

Enter User Information @IA
SYSTEMS

Enter your name. the name of you company and your [4F Embedded Workbench for &R
5.50.7 Kickstart license number.

Mame: |Lennvﬂ User |

Company: |Lenovo [Beiing] Limited |

Can be found an the CD cower, or via e-mail registration

Enter License Key

TAR Embedded ¥orkbench for ARN 6.50.1 Eickstart &l

=
SIAR
SYSTEMS
The license key can be sither your QuickStart kep of your permanent key. If you snter the

BuickStart key [found on the CO cover), you have 30 days to try the product out.
If you have received the permanent key wvia email, pou paste it inta the License Key textbox,

License #: |9540—232'D?B—83?D
License Key:

Fi/H3ISMURGOGWEIE KHYN OXE2WF 2GNAGFE 30IRLTVMTNOS3K3HAW 11D ELAVAFT
EO4MIERE 1 84GZTNURACMOPIUPYESFMOEXZRATIRFNTYHOMIBIWAYPADIBADCZ0EXIT
D0JMIF1JDKKRBZODMZYKECTE 2HKRAOHEGEE S 4w/ RADERB103T PENRTRIUFCCVE

Licensatt |354D72327[I787837D

| Read License Key From File

C

< Back ][ Nest > ][ Cancel ]

Browse.

< Back I[ MNext >

I[ Cancel l

8. 11 VFr[uF SR

4, PR, EUCKHEA R S, TR H WE, WilEl 8. 12 Pk,

TAR Embedded Workbench for ARN 5.50.1 Eickstart

Choose Destination Location

-~ [

=
Select folder where setup will install fies. IA
SYSTEMS
Install 4R Embedded Workbench for ARk 5.50.1 Kickstart to
C:. \Embedded workbench 5.4 Kickstart

<Back [ Hexts [__Cancel

8.12 ZIHFWE

9. HSERIE, i “Finish” 459 IAR EWARM [1)2¢35%,

8.3.3.3 StellarisWare T#;

1. Stellaris Software F] ££ http://focus.ti.com/docs/tool sw/fol ders/print/sw-Im3s.html

BH, NHOUHK 8. 13 fran. ettt e S AiZ Lk,

StellarisWWare Complete (all boards, all
components) stawus: ACTIVE

SW-LM3S
Description Order Options Technical Docurms nts
Features Support Software Related Products

wihat's Included Available Updates

Support & Community

Name Stellaris Ware Complete {all bosrds, all companents)
Status ACTIVE
Price (US$)

Order Options

Get Software

8.13 StellarisWare F#Ruifi

2. fith “Get Software” , 3 H Wi Fros i RAG S uTi, Wik 8. 14 fir.
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http://focus.ti.com/docs/toolsw/folders/print/sw-lm3s.html

REQUIRED INFORMATION

*1. First Name Yijun
*2. Last Name Cui
*3. eMail address

Company or university email address preferred. yijun.cui@nuaa.edu.cn
Software DOWMNLOAD instructions will be sent to this address.

*4. Confirm eMail address yijun.cui@nuas.edu.cn

*5. What is your full company name?

i e 1s o HOME or OB uY 18T use, anter HOME Hanjing University of Asronautics and Astronautics

*6. What is your company website URL?
Example: wem companyname.com, If you do not have a websits, enter N/A

*7. What country will this evaluation be conducted in? China hd

* what end-equipment/application will you use this software for:

B 8. 14 F5RAF BN LI
3. HEMAEHIME R, A “Yes” , RG2S, WA 8. 15 P i,

B
-

‘ I CERTIFY ALL THE ABOVE IS TRUE. [®'

[ 8. 15 [r]mt M iEs

i3 Texas INSTRUMENTS
Thank you for reguesting software from Texas Instruments

e You will be receiving an e-mall with a link to the software in a few minutes

Best regards,
Texas Instruments

& 8. 16 #AER I i
4, RS JE 8 a] LURCR) TI A& AR RB RN T da bz, s, B 72 /NI 2L

& 8. 17 sk

Export Control Software RKequest. It was submitted by

(Xijun. cuifinuas, edu. cn) on Saturday, May 22, 2010 at 22:40:58

Tour download will be awailable from:
https: //focus—webapps. ti. com/licreg/productdovnload. tap?toPerform=producthowmlozdédomloadPage=trusklocation

=http: //sof tware-dl-1. ti. con/export_downloads /RZ +BEnHN1Ei YEOiGT tEm0AKO1LGEEOZD /SW-LN35-5061. exe

Pleaze note the link will be active for T2 hours.

& 8. 17 N HBLEAT N4 B

8.3.3.4 StellarisWare HI%%

StellarisWare 358 G, AT C\StellarisWare. StellarisWare 303k #1415 boards.
boot_loader. docs. driverlib. examples. grlib. inc. usblib 23043, #nk 8.18 fik. F
TRV AEAS SO e B4R A ] SR A4
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&R EME o AER
MM AERAS & Ik 2010-6-T 15:47
0 it D Pt 1061 1504
[ ] ﬁbﬁ/'\m**ﬁﬁﬂ 5 &riverlib itk Z010-B-T 15:47
2 ek [ examples pras 2010-6-T 15:47
C)erlib prag Z010-6-T 15:47
S)ine I 2010-6-T 15:47
Hets A | D) third party Jrit 2010-6-T 15:48
S tosls At 2010-6-T 15:48
g system (C0] [justlib s 2010-6-T 15:48

£y HEeosray [utils s 2010-6-T 15:43
o) T ] er_Im_libraries. xml 2 KB ML 2010-6-T 15:44
3 EHEm [£] EULA. txt 26 KB A 2010-6-T 15:44

[ maeede£s TEE ¥ 2010-6-T 15:44
Q L [ Maeerie 2 KB i 2010-8-T 15:44

8.18 StellarisWare & ff

@ “driverlib” /3%

“driverlib” U AR 2 Stellaris ShBIR BN EA G SCE . ARSI, A4
AT IR T REMH, —& C\Selariswaredriverliblewarm\Exe H 5% T 1
driverlib.a SCF, AN TR SCAF #8200 3 SO A 2 driverlib H S T 9K ) AR 7 R EE
BB, 237 LR include i A, FTLAYE IAR C/C++ Compiler [ Preprocessor i3 < i
BT AR BREE, B “C\StelarisWaredriverlib” , VEAIBEE 5k 1AR ¥ & i

Stellaris 45 9K 511 FE AT F T4 ) Stellaris %41 ARM Cortex-M3 A0 B85 T (#1411

Stellaris AN UK BN R SCHF ELEL AR AT A AT B R A IR S B . B 55 A7 v A A5
[NEFEA T %M E Stellaris MCU (#1330, 284L0T 8 fi78k 16 7 MCU [k, fii T
AR B N AR

BAFIRAREATCTT 1L IR 27 A7 LS S A v T 1A, B TR AP
BRI AT LASEIAE A R GE I T
@ “grlib” 33

Grlib U AP AFIRU) 2 Stellaris R A RIS FIRE P . Stellaris B, GEFIAE
BT Stellaris fAbBEAS HAtr AT 8 s 25 0 d s A 6 O P At . e = A1)
REZAL K, Wosiiahfz: HAKDTR: MEFE.

BORMRAN BT T BoR bR, B RAR GRS o

BEARKITCE: W RLSEILUGHE8) TAR G S) Bon e oo b il il 2 B
TBs P AL EEEI LR SO .

AN SCRFSTIRAE . . PRIERREL . M. FIRMESE
@  usblib 33

Usblib SCAFR ARSI 2 Stellaris USB PEARCINAR P A . Stellaris USB fi2E &
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LR B IOBIR UK s, i Stellaris USB 7, ATLAJTE0AIE USB 4. EHLEK
OTG M )55

Stellaris USB AL 7 2 Mgt 1, WAUIIDUR)Z USB #2 il SR AL H1 10 AP pR
. LS Em AN,

Stellaris USB FEHEILK] USB 7l ¥ 4 (45 HID # it HID flbr. CDC #:i47 BA Kl H
KA, USB R LA KA A7 6 HID 84, HID Blbs%%. [, Stellaris USB
JER T T4 26 1) DLL S A5 B R PR SCAFEE X I SRR USB 2R3 3t 17251 Windows ] INF,
AT LA 8 HI B R 25
@  “boards” A%

“boards” LA, & TI CL& AN M VEAS B BIRE Y, W /i Mk A
LM3S8962 JT A, Wik 8.19 oo A& I PPA AR 1 s Bl R e o

Fon | 2R R HEA
TR RS st =3 Z010-6-T 15:45
= e [£5) -1m3=101 i Z010-6-T 15:44
'-j @JEA : %Iﬁf% 05 e-1m3s102 i Z010-6-T 15:44
(2] EF I AT [£5) e-1m3=301 i Z010-6-T 15:44
2 s [£5) de-1m3=301 i Z010-6-T 15:44
5 e-1m3=511 i Z010-6-T 15:44
05 -1m3=515 i Z010-6-T 15:45
HEhS ) di-1n3sB17T ik 2010-6-T 15:45
05 -1m3=515 i Z010-6-T 15:45
) Stellarishare 05 -1m3=525 oot 2010-6-T 15:45
(5 e [ ek 1n3=4ba0 ik 2010-6-T 15:46
o HE () el 1n3=9b92 ik 2010-6-T 15:47
oo 5 el 13511 i Z010-6-T 15:46
d s 05 el 1m3=1965 oot 2010-6-T 15:45
& FLLRE [C5) el 1m3=2965 i Z010-6-T 15:45
[C5) el 1m3=3T45 i Z010-6-T 15:46
- [C5) el 1m3=6965 i Z010-6-T 15:46
FAIER 5 el 1m3=53962 i Z010-6-T 15:46
boards Crdeacim At 2010-8-T 15:47
IR [Srdiebde I 2010-6-7 15:47
g’%&%ﬁiﬁi 201056 A7H, [S)rdiebdezd I 2010-6-7 15:47
' [CS)rdieblde i Z010-6-T 15:47
Cirdieidn i Z010-6-T 15:47
() rdieidn-135 i Z010-6-T 15:47
[S)rdieidn-sbe i Z010-6-T 15:47
Cirdies2e i Z010-6-T 15:47
[S)rdiestepper oot 2010-6-T 15:47
[=Makesile 3K I 2010-6-T 15:44

8. 19 board I AL &I S
@  “docs” ICF

“docs” I, fFifE StellariswWare FLAZ (1 3CRY, BG4 2T R AR K T4 SR
wOR, Ll M Stellaris A $E 9K 3 B ( SW-DRL-UG-xxxx.pdf ) . Stellaris USB JE
( SW-USBL-UG-xxxx.pdf ). Stellaris EIJE [ (SW-GRL-UG-xxxx) (] FH F* T/l 7EAil Hix £
UK PRI IN e, B S| ), LA AN R T, il 8. 20 iR
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Fob 2R T HEA
390 BB Foxit FIF Document 2010-6-6 22:37
pdf 9386 BB Foxit FIF Document 2010-6-6 22:37
SW-DE-LM35101-1G-5961. pdf 383 BB Foxit FIF Document 2010-6-6 22:37
SW-DE-LM35102-UG-5961. pdf 384 BB Foxit FIF Document 2010-6-6 22:37
SH-DE-LM35301-UG-5961. pdf 384 BB Foxit FDF Document 2010-6-B 22:37

EME RS

) BRI
%] w%bﬁ’l\l‘{#é‘éﬁ*ﬁéu
e

51 gy

e HEEMIE

SH-EE-LM355962-UG-5961. pdf 486 BB Foxit FIF Document 2010-6-8 22:37
SH-EXAMPLES-UG-5961. pdf 181 ¥ Foxit FIF Document Z010-6-6 22:37

fEZ B4R 201085 A5H,
11:41

2

2

2

2

[} SH-DE-LM35601-UG-5961. pdf 397 KB Fowit FIF Document E2010-6-8 B2:37

[/} SH-DE-LM35511-UG] ZEH Foxit POF Docament | Foxit FIF Document 2010-6—6 22:37
ks [} SH-DE-IM35815-U5] j530 E8R: 2010-6-6 2237 |KB Fexit PIF Document 2010-6-6 22:37

[} SH-DE-LM3381T-Us] b 383 KB BE Foxit POF Document 2010-6-6 22:37
| Stellarishare [} SH-DE-LM35818-UG-SonTrpaE To="KE  Foxit PIF Document 2010-6-6 22:37
) A [} SH-DE-LM35828-UG-5961. pdf 394 KB Foxit PIF Document 2010-6-6 22:37
o) HEue [} S#-DRL-Us-SE21. pdf 1,638 KB Foxit FIF Document 2010-5-2 22:33
PR [/} SH-DRL-U5-5881. pdf 1,637 KB Fowit FIF Document Z010-6-8 22037
- [/} SH-ER-LM3S9R90-1UG-5961 . pdf 475 KB Foxit FIF Document 2010-6-8 22:37
9 FLiE [/} SH-ER-LM3S9R92-1UG-5961 . pdf 478 KB Foxit FIF Document 2010-6-8 22:37

[} SH-EE-LM35811-U6-5961. pdf 370 BB Foxit FIF Document 2010-6-8 22:37
— a0 | [ SH-EE-IN331966-1G-5961 . pdf 408 KB Foxit FIF Document 2010-6-8 22:37

[/} SH-EE-LM352965-1UG-5961. pdf 385 KB Foxit FIF Document 2010-B-8 22:37
docs [} SH-ER-LM353748-U6-5961 . pdf 468 KB Fowit FIF Document E2010-6-8 B2:37
IR [} SH-EE-LM358985-11G-5961 . pdf 431 KB Foxit PIF Document 2010-6-8 22:37

-,

2

8. 20 docs A I SCAF
@ Example (13
“example” K, JE Stellaris MCU [ SBR[ 7R 14 0RS . Lt ADC, & 2
HRTAE, il 8. 21 s

& peripherals

IHE SEE EEFW GEE IEO BHe
Qme- ) T Pu= s E-

HEMA RS /J i /! e
1 1

) BlE— TR
%] ﬁg¢m¢%ﬁﬁ@

'/!
] om ] -en ] e

R A './J '/! 1/!
1 1 1

spsctl

HENME

) examples
0) HeoH
o =T
o R

- =]

8.21 example SCHFJAU 5 S
@ inc 3k
inc SCAFRAAFTR L RGEAL T Z5 474 ELE IR S BN O RE A 27 A7 4 0K 5),  TH7E 1AR
C/C++ Complier 15 1) Preprocessor i & IR AE, BI: “C\Stellarisware\inc”
7t StellariswWare 1, S TR =5 AR BAT R PR DRGSR, TR VORNY
2% “doc” SCAFI I T

8.3.3.5 &F IAR H Stellaris T B F & =G

SE T IAR EWARM ST R B 2%% . StellarisWare %3, TI LMLINK 1) E28 3550
R, AT Stellaris [P RFE T . fEARTE S, LAk, rmE
g, IHBCE DU HIZ AT .

FEAER sy h, Al LM3SBLL R, Sl FEhhe: 4 e Ry, ik
AHR R B P, e N TR . AErh W R, B LED ATR%E . Bld%— 1 key, led
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TR, FHZ—F key, ledfT5%.

LETFIEIE X EE N Stellaris ARM Cortex-M3 [ITTF R 2 07, S4B n) TR H 3R

TR, WK 8. 22 s

THE ®EE BEW KWW IAD BB
Qre - O ¥ Oex [xwx [

i) Fon HER jzA=EL]

AL RES [)Debug hrasd 2010-6-5 1:31
- [)settings ot 2010-6-8 1:31
J @JEA I %ﬁj{fﬁé [E1e4 aep 8 KB DEF I0fd 2010-6-T 21:10
@ [EETiRER Hied erd oo Em X 2010-6-7 21:03
g I e - 44 KB ENWP i 2010-6-T 21:09
= g% E;‘gn ggﬁ_s_? 2103 1 BB EfY I Z010-4-30 22:45

Fo: 40,7 BB 2 KB C Sowrce file 2010-5-T 15:33
HERE 2 | [eTererripmereTe 8 KB C Sowce file 2010-5-5 11:33

) LMasalispliER
B e

8. 22 ikt led FHHE TRESCHFH %
W B & U TAE B VRSO 4 v 44 0 led, 78 TR SO H =, A8 T workspace

SCfE “ledeww” . TROCHE “ledewp” o BRI “ledc” FUHCE T ri i FWU (024

A “startup_ewarm.c”

#include <hw_typesh>

#include <hw_memmap.h>

#include <hw_intsh>

#include <interrupt.h>

#include <sysctl.h>

#include <gpio.h>
R R R R R R R R AR A
1B IE key fik A AH A BV 1T

HHENTRWT ), #% LED LT

I

JIFKFKEKIK KKK IR I KKK K KK HREKIKIK IR IRIK I I I IR I KKK KKK KT AIE KR KKk

int main(void)

{

e EIa i gk, 6MHz
SysCtlClockSet(SYSCTL_SYSDIV_1 | SYSCTL_USE_OSC | SYSCTL_OSC_MAIN |
SYSCTL_XTAL_6MHZ);
IR 7 LED 4T Joof B fR 7 ik PCB
/I 1$ifig LED JiT{E 1) GPIO ¥ I
SysCtl Peripheral Enable(SY SCTL_PERIPH_GPIOC);
I VB LED Broe s I
GPIOPInTypeGPIOOutput(GPIO_PORTC_BASE, GPIO_PIN_5);
SysCtl Peripheral Enable(SY SCTL_PERIPH_GPIOC);
I 1$ifig KEY J{E) GPIO i
GPIOPInTypeGPIOInput(GPIO_PORTC_BASE, GPIO_PIN_4);
I B KEY Fre & i
GPIOINntTypeSet(GPIO_PORTC_BASE, GPIO_PIN_4, GPIO_LOW_LEVEL);
I B KEY &I e
GPIOPinIntEnable(GPIO_PORTC_BASE, GPIO_PIN_4);
I ALifie KEY Jor s i v i
IntEnable(INT_GPIOC);
/I AEHE GPIOD it I I
IntM asterEnabl &();
Il A RE AL FEAE T
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for(; ;)

Il GPIOD [ b7 IR 55 o 4
void GPIO_Port_C_ISR(void)
{
unsigned char ucval;
unsigned long ul Status;
ulStatus = GPIOPinIntStatus(GPIO_PORTC_BASE, trug); // U IR
GPIOPinIntClear(GPIO_PORTC_BASE, ulStatus); I BRIk,
if (UStatus & GPIO_PIN_4) I W KEY IRk Ak
{
ucVal = GPIOPinRead(GPIO_PORTC_BASE, GPIO_PIN_5); /1 %% LED
GPIOPinWrite(GPIO_PORTC_BASE, GPIO_PIN_5, ~ucVal);
SysCt| Delay(300000);
I FEINZ 10ms, T R Rl h
while (GPIOPinRead(GPIO_PORTC_BASE, GPIO_PIN_4) == 0x00);
Il %545 KEY 1R
SysCtl Delay(300000);
I FEINZ 10ms, T BRAA R 2

1. OB TRESCHE H ook
FEREAT—ASBTIOTT R0, AR — A RSO H ok, DA AR X S, T
RESCAFA SIS o FEARGIH, A7T84E D:\led H3R T o

2. 43I IAREWARM

EEX

R
STSTEMS

www.iar.com/resources
on o

Read I software snginsers and prod
sertations and check the webinar calendar

<

LIfelC)

li

8. 23 EWARM 144 %1
3. flgd “led” W H
FRATIT IAR EWARM,  ERIAFERSE — AN 0 TAEX, o] DL A TAEX Bt H
(project) , — AN TAEX N T LA Z AT H , HHAEH —ANEIEENK, 7] LU L set as active”

i RBGET B H .
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(1) iy “project” , EF “Createnew project” , Wi 8. 24 7w,

LY S=EE D » @G RS (AL

1ging Using the TAR C-SPY(R) debugger a—
Files he basic facilities of the debugger while debugging the application used in project!
{
iption
+ b C and assembler modules
ates how you can easily combine source modules written in C with assembler modules. The
rates how to use the compiler for examining the compiler calling convention
2
iption
C+
ates how to create a C++ class, which creates two independent objects. The application is
fec. This chapter only applies to praduct versions with C++ supy
3
Dorndond » fiption
Tutorial5 - Simulating an interrupt
This tutorial demonstrates how you add an interrupt handler to the project and how you simulate this interrupt, using
C-SPY facilfies for simulated inferrupts, breakpoints, and macro:
Project name: projectd and projectdCM3
Tutorial description
“reating and using libraries n
monstrates how to create library modules
nriacth And hitnr A ]
L1FI0)
G Brojact and insert it into the vorksp Br =

8.24 HreuiH

(2) ERINIEF ARM Fil Empty project, G —M3ET ARM (231 H . 4n&] 8. 25 .

Create New Project

Toal chain: v

Froject templates:

Empty project
asm
C++
[
Estemally built executable

Descriphion:

Creates an empty project.

I aF. ] ’ Cancel ]

8. 25 VLFERIELIOI H 922
(3) RAFIH, WE4FA LED.ewp.

E-E i)

{RAFE T ‘ £ 1ed

Eeaalina ]

FILH#E  wHSw@: L

v [(EE®
RFEA ()

v [(®E

[Froject Files (¥ ewp)

8. 26 IEFFRINH i 14 E
(4) HiH e s, Wik 8.27 s
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J: IAR Embedded ¥Workbench IDE

File Edit ¥iew Froject ZSimulator Tools NYindew Help
WA IERLY IR Y4y wmie »d
workspace B 1AR Irformation Cent | T
|Debug v| =
Y Y Y
. LS m-‘ 5 5 > . >
F”ES - s * o //l: ® e ™ //l: ® e ™ / ® e o
(Jled - Debug * v K {ﬂ ool [ N 1ot {, PNIRNK f’ ool [ N1
| LT l“llllI Iilllllll l“llllI Iilllllll l“llll] IIIIIII
@IAR
SYSTEMS
hs
< | =
= folC]
Ready 8=

E8.27 WiH “led” [I¥UsMNIEl

I H BRI A B, T LUE S “Debug” B FRIAHE. 8 RHzMER, Fedi1nl LI
PETH M LS “Debug” XD o “Release” (kA7) , 4l 8.28 fiis.

File Edit VYiew Project Simual

Dedd & & =28

Works pace

Debug W
Debug

Releaze
@ Jled - Debuq &

8.28 Debug uk Release iRA L
4, QISR
B e H IS, ESH PR IN=ASCAL, AR RSB S . = AN SO
S5 lib, sre. startup.

(1) AETHLHK, fAd “Add” , % “AddGroup” ,4i&l 8. 29 i .
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% IAR Embedded Workbench IDE

File Edit ¥iew Froject Tools Yindow Help

EBX

KRR A= X X

! “Eﬁ%éﬁhﬂ.ﬂﬂl

14R. Information Cenker For ARM |

r x

w,\:

f ol

Options. ..

Male
Compile
Rebuild 411
Clean

Stop Euild

Add 3

#dd Files. ..
Add “index. ENU. himl”

Remowe

Eename. . .

Source Code Control F

File Properties. ..

Set as Active Al

.

A ASTATAS

" :H

SIAR

|"'l'l'
SMRTEMS

led

[T

#dd 2 new group to the project

8. 29 N INsCiAl

(2)  {E3 1 Add Group X ARHE - A SO FK, Wik 8.30 Jror

/= IAR Embedded Workbench IDE

File Edit ¥iew Froject Tools Windew Help
o Eﬁ%éﬁhﬁ.ﬂﬂl A4Sy G » @
S 1AR Irformation Center For ARM | T
A=
Files i By /J ‘
=] Jled - Debug < v || L i L ‘ (z i
—oe H f I GGG S
— s RRRRRRRRRRRRRRRND III II ARARRANARRNRRURNAD -
L— D startup Add Group — led b
Group narme: 0K
shartup | _ @E"!R
Fore
~|
< | 1) l|
= [[FolC)
Eeady 5

8. 30 NN SCHA 44K

(3) FSCAF A IscrE, fdiscfrdis, il “Add”

8.32 Jlir.
FEARRT—ANIH R, AW SIS . 2

WA C\Stdlarisware\driverlib\ewarm\Exe.
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fL!.R Embedded Workbench IDE

File Edit ¥iew Froject Twols WNindow Help
Hﬁ@éﬁ\é““| ALY E e »é
L2 TAR. Information Centel | T
Debug hd =l
% B
X S| PR > ) > ) >
Files & i . P > f,. a ? f
B (Fled - Debug * v (ool & 707 7 NATS N
N " =] C ]
— Calif I ] I
R e, it bkt |l||||| i
& [ startu
Make
| st3 Compile 1
L@ oupy
Febunild 411
SIAR
zan :
- 5 A TEMS
Stop Build
hdd Files. ..
Add “index. ENU. html™
Eemove
hdd Group. ..
BRename. . .
Source Code Contral ¥
File Properties. .. 9
>
led Set az Acotive o
Add one or more files to the project B

8. 31 [n] lib X4 s
T TER N startup SO startup_ewarm.c, 7] LU C:\Stellarisware\boards

\ek-Im3s9b92\heflo H & il FT I H (1 SCAFS AR5 AN N2 startup SCHF4 .

f IAE Embedded Workbench IDE

File Edit Wiew Project Tools Window Help

D Hﬁ%éﬁh&ﬂﬂl 4y B e»@
4t M| 1A Information Centel | T
Debug “ v
A B A\ 3
H e EiZ 3 ] ) ] n
Files LR \.,/)"-»-., f\oﬁ“' f\ /., f
E (Jled - Debug * + A | [“1 (2elle NTo7 E I ( ] [
—Qlie RURRRRRRARRRRERRARNRRRRRRRARRRR ||||||| TITTIT] |||||
I—Elsrc
L
Options. .. =
Malke
Compile ;@;_!—ET@!R&\
Rebuild #11 AT El‘ﬂﬁ
Clean
Stop Build
£dd “index. ENU html”
Remowe
- Add Group. .
Bename. . .
Sowrce Code Control # 5 ad
I ks File Properties. .. -
2dd ome or m Set az hotive paa

Bt

8. 32 [q] Startup 44BN startup_ewarm.c

(4 {EAFI, HEPERE PRI “ledc” JICHE, WINsERUE, wilEl 8. 33 Pror
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/% IAR Embedded ¥Workbench IDE

Fils Edit View Project Tools Hindow Help

D@ S @ o[ =] suEHe R -2 )
e ,

[Debug = #include <hw_types.h>

Files EEaR) #include  <hv_ueuuap.h>

. #include <hw_ints.h>

& Elkey-led - Debug v #include <interzupt.h

}_E-‘\E“‘b #include <sysctl.hx

‘}—E‘Dm #include <gpio.h>

sIC

| Bledc

= Castartup int. main(void)

| [ stertup_swarm.c {

L@ @ output A ETERSERHE: 43R G

SYSCTL_XTAL_6MHZ) ;

A AT ALEDAT R g B AP

/¢ EEEELEDFIEEIGEION O

SysCtlPeripheralEnable {SYSCTL_PERIPH_GPIOC) ;

47 R ELEDSE B A

GPIOPinTypeGPI0O0utput {GPI0_PORTC_BASE, GPIO_PIN_S):

sysCtlPeripheralEnsble {SYSCTL_PERIPH_GPIOC) ; o
GFIOPinTypeGRI0Input(GPI0_PORTC_BASE, GFIO_PIN 4); o
GFIOInTTypeSet|GEI0_PORTC_BASE, GPIO_PIN 4, GPIO_LOU_LEVEL):

keyled

5. T H JE ki E

GPINPinIntEnable (GPI0_PORTC BASE, GPI0_PIN 4): 14

IntEnable (INT_GPIOC) ; o

IntHasterEnable() ; "
[fal |

SyaCtlClockSet(3VICTL_SYSDIV_1 | SVSCTL_USE_03C | STSCTL_O3C_MAIN |

(8 FEKEY T2 SIGDT0 M O
P FUEL S S ARA
sf R FIEY F A TS

fidcandoea - kol
EAECRIOD T
fidoch el bk o

& 8.33 led T H E4f

FE5E AL PP AN sl 5 ), 0 00 H BEAT ¥R, A i

& 8. 34 Frond

Options for node “key—led”

“led-Debug”

Cateqony:

[=d [
CJC++ Compiler
Assembler
Oukpuk Converter
Custom Build
Build Actions
Linker
Debugger
Simulatar
Angel
GDE Server
TAR. ROM-monitor
J-Linkf3-Trace
LMI FTDI
Macraigor
RDI
Third-Party Driver

Target ]Uutput] Library Configuration | Library Options l H]LIL|

Processor wariant

i Core |

[

& Device |Luminary LM3S811

k=l

Endian mode
fo Little
" Big

-

&

=l

Cancel

(1) Ji F ke miing &

& 8.34 IiHEM&EHH

1t General Options 1, FEEBX N I S TCE . Rl General Options &3, A

W B E . {E Target I R, sidy “Device” , {EAMIEFRALH RS, KUOHT

“Texas Instruments” .

“LM3s811” , nf& 8.35 .
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TexasInstruments LM3S310
TexasTnstruments IM3S315 i
TexasInstruments LM3S318
TexasInstruments LM3S317

Options for node ~led”

Categor: TexasInstruments LM3S328
TexasInstruments IM3ZH00
CiC++ Compiler TexasInstruments LM3SE01
Assembler Targat [guy; TewasInstraments LH3SE0E T o
uty ions
OUEpLE Conertsr TexasInstruments IM3S610 I
Custom Build
Build Actions TexasInstruments LM3S611 )
Linksr Processer  po. o Tnctruments IM3S612 ourc
Debugger O Core TexasInstruments LM35613 aur sofl
Simulatar ® TexasInstruments LM3S61S Hone
Angel Devies 1 eTnstruments LM3SELT Actel »
GDB Server TexasInstruments IM35518 Analoglevices v
TAR ROM-moritor Endian mi TessInstruments LMISEZS Atmel »
FLink])-Trace ) TexasInstruments LM3S500 Cirrus v
LML FTDI (@ Littlel X
TexasInstruments LM3S801 EnergyMicro
Macraigor OBig
RDI = TexasInstruments LM3SS808 Epson 3
ST-Link Faraday v
Third-Party Driver TexasInstruments IM3S512 Freescale 4
TexasInstruments IM3S515 Fujit=u »
TexasInstruments LM3SELT Hilzcher »
TexasInstruments LM33518 Intel »
TexasInstruments IM3S825 Marwell »
TexasInstruments LM3Sxlxx Micremas »
TexasInstruments LM3Sx3ux HetSilieon »
TexasInstruments [M3Sidusc Huwvoton »
TexasInstruments LM3SxSxx jirsd »
TexasInstruments LM3SxBux oxT »
TexasInstruments LM3SxTax Samsung 3
TexasInstruments LM3SxSxx Secle »
TexasInstruments LM3SxOxx ST d

TexasInstruments TM3SxBaxx
- Toshiba 3

8. 35 .0 Sk £

(2) CICH%miEasikTnik &

7 OPTION % 11 H % Category H'i% 2 — 3l C/C++ Compiler ., &iil; Preprocessor i1+,
WE include SCEFIF H 5% .

1= Preprocessor IR UE H, AR TRESCAH A& B SCIEAERRE H 3¢ ChrttE H %20
IAR 2428842 NI INC SCHFJ) T, FF1E Additional include directories H 5% T i3 B 30
. 1EkET Selarisware (g, FATAT LA StellariswWare SCHFK R IR S0 AL S
BEK G 811 Skeut, dmeH AU “inc” SCAFJFN “driverlib” SO, BrRlism T —
ZYISCAEE A “C\Stelarisware\driverlib” Fil “C:\Stellariswarelinc” 4%, i1[E 8. 36 .

Options for node "watchdog™

Categony: Factory Settings

eneral Options I Multi-file Compilation
bl g
Assembler
Cutput Corvverter Language] Code I Dptimizat\ons] Dutput} Ligt Preprocessor IDLIL
Cuskom Build
Build Actions
Linker [™ Ignore standard include directories $TOOLEIT_DIR$MMCY
Debugger
Simnulator Additional include directories: [one per ine]
Angel C:AStellariswiarehgrlib A
GDE Server C:AStellariswarehing

C:hStellarisiw/aresushlib
C:hStellarisi/arsiutils ~

LAR ROM-ronitar
J-Linkf1-Trace
LMI FTDI Preinclude: file:

Macraigor | J
ROI
ST-Link Defined symbols: [one per ling)
Third-Party Driver I Preprocessor output ta file
r
r

Cancel

8.36 C/C++ Compiler W&
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AT LA G H IR Sc A3 . $PROJ_DIR$N. . FI$PROI DIR$N. . \..\.., XA
SCAFRARIE . TREFTAE R SO o ARSI, A5 P Sk SO NI mT DR 1 (0 7572

#include "inc/hw_sysctl.h"

PREFGAE 75 B () SO IS0 ine 4k hw_sysctl .h

#include "driverlib/debug.h"

ARG AE P W] R SR 1 30K dritver Lib Hi4k hw_sysctl .h

AR EVR AR T BT B BE 7%,  IAR I RPN IREAR SO o S i 1 )5
S0 HLTE B B FH (00 Sk SO BARA B AR )L (sl F Windows (1948 28 Dy REFREN SO TR )
REED, IR SRS B S AR RSO E I, 8 R Sk SCIRAE I ST RN 2K

(3) Output Converter % &

£ “Output” I, ) “Generate additional output” , 7£ “Output format” L1k
H1 “binary” , 2% “Override default” , IXFE, FRKgiEm47E “E\Demo\Debug\Exe”
A A4 kR S “Demo.bin” , 7 {8 ] LMFlashProgrammer % R#%, /&l 8. 37 fir

7o

Options for node “led”

Category: Factory Settings
General | Options
CC++ Compiler

Dutput

[¥]Generate additionsl output

Ouiput format
binary A

LMI FTDL
Macraigor

Third-Party Driver

8.37 Out iy HHke Il e .

(4) Linker JEI0 ¥ &

A, EEH “LM3S8LLict” [t

BRSNS SRAM R FLASH - R K/NFI AL 0 At 8 AN ], 040 P bR R R RC &
RISM ARt AN, P AR SR A At s o0 BB AN R LA BT IOAN ) e J
SLRITEIBAT I AN [ AR BRI B (A7 i 2 ML 0 BC 7 56 0 X RIS AT I A7 245 43 T 40
TR A SO P, SRR TAR XLINK ZE . 28 XLINK JE8 4 s 105 3¢
PENEE H AR sk, 1 FlashLoader $147, JEM#/r4d.  IAREWAR e fft—MERA

193



[PERAR 2 3O, BAE IAR EWAR %3¢ H %) ARM\config H3x T, 445N generic.icf
(B mr Ll windows # R D o (HZ2ERINPERELR T2 30 genericicf  AREEA
EHIFEE M H AR RS, LATINLME
BA DX AL LM3S8LL, A BA 75 BE A LM3SBLLick I S EA T
e R iR H B C:\Stellarisware\boards HL44-i5 Fr P bR R icf Soff,  Eiindk
13k C\StellarisWares\boards\ek-Im3s811\interrupts, % #| interruptsicf, X2 iEH T
LM3S811 [ icf 3
FHAC S A TT DUFT FFRIE 24 icf SCA%F interruptsic, LA EWTF:

define memory mem with size = 46; //1
define region FLASH = mem:[from 0x00000000 to Ox0000ffff]; //2
define region SRAM = mem:[from 0x20000000 to 0x20001fff]; //3
define block HEAP with alignment = 8, size = 0x00000000 { }; //4

initialize by copy { readwrite }; /75
do not initialize { section _noinit }; //6
place at start of FLASH { readonly section .intvec }; /77
place in FLASH { readonly }; //8

place at start of SRAM { section VTABLE }; //9
place in SRAM { readwrite, block HEAP }; //10

FESEBRIUH N o, FRATT AT AR 75 20 3 (0 IRSU 7 BEAT B . 2 Sl f) 2 i
FLASH )R/, ATEURRSE FLASH R/ S YA SRR, 40 LM3SB11 ) FLASH 2 64K,
(64*1024-1) Xf [\ [I{E A Ox0000ffff. RAM “K/NJg 8K,  (8+1024-1) Xf M2 1fff, thT
RAM (2 4f Hidil 4 020000000, JITLL RAM FJZ8 114l 0x20001fff.
[N, SABiEA) 7,8 Hf FLASH ) SRAM, il LUK FE)F M8 RAM B, A
WH ) FLASH, A LLRRME FLASH FI%ES UK, SEKS (10 %
IRATTAT LA# interruptsict %347 LM3S81L.icf, A& ¥R IN# Linker 3,
HERESCAFIOUN N Linker HEHEIEIH, X Config BEATIEMS. £ 30, C25¢
15T % T Stellaris.icf U TCE , AT, Nl Ca a5 T config Hat R
Tl Stellarisict 3 INEE L, Wil 8. 38 s
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@ Options for node "watchdog™

Lookin: [ ) StellaisWares - e ®erE Categoyy: Factory Settings
- General Options
) board
{ Dboards CiC++ Compilsr
(_boot_lnader Assombler
My Rocert [ dacs Output Converter | Confn | Library | Input | Output | List | #eefine | Disgrostios | Chi 4| »
= Diehiverlia Cuskam Build
[ _g'm’ Build Actions Linker sonfiguration fle:
LJinc Linker
Deskiop | Syphind_party O e ¥ Ovenide default -
Dtooks Sl [CrStetarsares\LM35ETT el [
_j | Zushlib Angel
Cutils GDB Server Edi..
My Documents IAR ROM-manitor
B I-Linkf3-Trace Configuration fle symbl defiritions: (one per line)
- LMIFTDI
Ji*! Macraigar
My Computer ROI

ST-Link
.‘g Third-Party Driver
My Network — File name: LM3SE1ict hd Open
Places | J l—l
Files of type: [Iet Files 1%icf) - Cancel
1 i3 Cancel |Z Cancel

[ 8. 38 | B AN LM3S811. icf Ui
3) Linker IR, B RTLION List BEITHEATHRAE, 1L+ “Generate linker map file” &L
Generate log file, A7 4%/ MAP SCHER LOG S0, fnfEl 8.39 ik

Options for node “led” &l

General Options

CJC++ Compiler

Assembler —_—

Output Carverter Config | Library | Input | Output| List |#define | Disgnost € *
BC:';;D;Z SD”:S [¥] Generate linker map file
[fienerste 1oz file

Debugger Automatic library sele

Simulator Initislization decisions

Angel Module selections

IG.:)RB::):\:\,:onitor A

TLink{-Trace Section selectic

LML ETOL Unuzed section fragnents

Macraigor Veneer statist

RDI

ST-Link.

Third-Patky Driver

o (oo

8. 39 linker i£IFH) List REBIRE
(5) Debugger I HE

7t Options % 1) H 3k Category  H1EFE4T J\ il Debugger. AR 1L IR E Wl T -
1) Setup TUHIHE. ATUERFTAMER TR, RAIGEEKZ Luminary 1) LM
FTDI, il 8.40 fir.
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Options for node “led” &

Categarny: Factary Settings

General Options
CIC++ Compiler

Assembler S
Output Converter Setup | Download | Images || Extra Options | Fluzins
Customn Build .
Build Actions Wehe Bun to
Linker | | [main |
E:lehuugﬁr S DoETes
Simulator
Angel Duse macro file(z)
GDB Server | | oo

IAR. ROM-manitor
J-Link/3-Trace | | _

Ll FTDI Dewice description file

Macraigor

RDI ngerride defanlt

ST-Link | |-

Third-Party Driver

l 0K ] [ Canicel

8. 40 i ELARIERE
2) Download ([ & . £ Verify download F1 useflashload. 1/l 8. 41 s .

Options for node “led” r$__<|

Category: Factory Settings

General Options
CHC++ Compiler

Bssembler —

Qutput Converter Setup | Dowrload |Tmagzes | Extra Options || Flugins
Custam Build [ attach to prog:

Build Actions

Lirker

Debugger [ Suppress download
Simulator Hse flazh loader

Angel [Joverride default board file
GDE Server

TAR. ROM-monitor |
J-Linkf1-Trace Edit...
LMI FTDI
Macraigar

RCIL

ST-Link,
Third-Party Driver

I OFK. ] ’ Cancel

B 8. 41 LR E
(6) LMIFTDI £ &

76 LMI FTDI JE5H Setup — JTAG speed, S ERHEE, — A ZHLT 500kHzZ,

HEAE ] 100kHz, Wil 8.42 AR
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Options for node "“led”

Cateqary:

General Options
C/C++ Compiler
Azsembler
Oubpuk Converber
Custom Build
Build Actions
Linker
Debugger

Simulakar

angel

GDE Server

IAR ROM-monitar
J-Linky3-Trace

Macraigor

ROI

aT-Link

Third-Parky Driver

Setup |

Factom Settings

Interface

@ ITas
O sHo

JTAGSSHD speed

R

DLog communl catlon

Ok

H Cancel ]

6. Zmi¥. F&

AL B, PR L, RIAT DAEAT R R iR A&l 8. 43

RN

8.42 FIFEFEIIRE

# IAR Embedded Workbench IDE

File Edit View Froject JTools Yindew Help

Lz & i) = N 6B e B N &R
e * | gpio_led.c IEH T
‘Debug = 1

Files i
E] ey /f GRIODE L 5@

oIS void GPIO_Port C_I:R(veid)

L B driverlib.a {
Fe s unsigned char ucVal;
Blede unsigned lonyg ulStatus;
-8 [ startup
B startup_ewarm.c ulitatus = GPINPinIntStatus(GPIO_PORTC_BASE, true):ss &k
G Clutput GPIOPinIntClear (GPI0_PORTC_BAZE, ul3tatus); £ B
if {ulStatus & GPIO_PIN_4) VAT
hepied | lfol_L« | ,
x
Messages
Building canfiguration: key-led - Debug
Updating build tree...
Linking
Taotal number of errars: 0
Total number of warnings: 0
< | >

Ready

Errors 0, Warmings 0

Ln 40, Col 24

AGPEICHTR,

8. 43 i ik

s, AR I, AT et
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/* IAR Embedded Workbench IDE

File

Edit Yiew Eroject Tools

Hindow Help

4y wmEe e @b (MEHS D

Wworkspace * | gpin_led.c ‘ e
Debug ;I 1
Files B3
E]® key-led - Debug ERRR o crrovssemsmama
e @iin ! void GPIO_Port_C_ISR(void)
| L— B driverlib.a f
[ unsigned char ucval:
| Elede ungigned long uljtatus;
= Ca startup
| [ starup_ewarm.c T PI0_PORTC_BASE, true):// #f.
L@ 3 Output LI FIDI Driver ; ulStatus) ; P/
Dowwnloading and verifying application A .
key-led 4
= | hessages
Building configuration: key-led - Debug
Updating build tree...
Configuration is up-to-date
| 3
[Errors 0, farnings 0 A

& 8. 44 F&J¥ N #

IAR X Z% 7t Debug S Hrh 2 4L T 8 FPfE)Piz 4T 4 : Step Over. Step Into. Step Out.

Next Statement. Runto Cursor. Go. Stop Debugging 1 Break. J:5f [ (P fsE . T H %41

Dhe i I

% 8.1 FiiRr.

* 8.1 MJFisfriclohne

o AR B | TR AT
P z=0) o F— N BiEAT — ., \”% o5
Sep Over 10 >0 %f%ﬂ;ET NERMCPHETE T, TSR
Py S oL
Yoo Inio " A | B PR AR R AT S E R
* W, BT RTER AR
d; Gk ] Step Into ST BN N EEAN 2
Step Out Shift+F11 Jii s WA — HERERBNZRACK R, 18 ey & nT $UT 5e A
BRSO AR E0 8 I 0 1 F — 435
Next =
£ | EBETE T 4E
Statement
Th | s A R R, WA S B b
Run to Cursor b T
AR 7 1
¥
Go F5 L KR E TR, — SR AR R AR
Break f R ST
Sop ot SEHHAS, AR[E IAR EWARM FRES
Debugging
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8.3.3.6 &7 StellarisWare HIEEFHF %

Stellarisware 41 T A (112 o BOM PR P AL A, Ok BL LR — AN B, (T4
2 Stellarisware 2% A LI SCRY AN P 4R R, b WX IR 2 T C\Sellarisware\docs
MR SW-DRL-UG-5821.pdf SC4%. H led il H {151k 360 Stellarisware (1)1 5 F .

#include <hw_typesh>
#include <hw_memmap.h>
#include <hw_intsh>
#include <interrupt.n>
#include <sysctl.h>
#include <gpio.h>
R LT R L T
11303 key i AR W I
HBENT S, %% LED Hiof
1
R R LT S L T T
int main(void)
{
I ERIARAL: R, 6MHZ
SysCtIClockSet(SYSCTL_SYSDIV_1 | SYSCTL_USE_OSC | SYSCTL_OSC_MAIN |
SYSCTL_XTAL_6MHZ);
I LED ST Brxd A 4 PC5
Il f#¢ LED 1L (¥ GPIO i I
SysCtl Peripheral Enable(SY SCTL_PERIPH_GPIOC);
Il BEE LED ek it
GPIOPinTypeGPIOOutput(GPIO_PORTC_BASE, GPIO_PIN_5);
SysCtlPeripheral Enable(SY SCTL_PERIPH_GPIOC);
I AffE KEY L GPIO i1l
GPIOPinTypeGPIOInput(GPIO_PORTC_BASE, GPIO_PIN_4);
I BE KEY Fred i
GPIOINntTypeSet(GPIO_PORTC_BASE, GPIO_PIN_4, GPIO_LOW_LEVEL);
I BCE KEY E b g
GPIOPinIntEnable(GPIO_PORTC_BASE, GPIO_PIN_4);
I A$i6E KEY Jryea I i
IntEnable(INT_GPIOC);
/I fdifE GPIOD i I T I
IntMasterEnable();
I AFREAL RS o
for(; ;)
{ }
}
11" GPIOD fy e i i 55 b 4
void GPIO_Port_C_ISR(void)
{

unsigned char ucval;
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unsigned long ul Status;

ulStatus = GPIOPinIntStatus(GPIO_PORTC_BASE, true); // i Wik

GPIOPinIntClear(GPIO_PORTC_BASE, ul Status); I SBRhRAS, H
if (ulStatus & GPIO_PIN_4) I W KEY fh WS4 %4
{

ucVal = GPIOPinRead(GPIO_PORTC_BASE, GPIO_PIN_5); /1 #% LED

GPIOPiINWrite(GPIO_PORTC_BASE, GPIO_PIN_5, ~ucval);
SysCtl Del ay(300000);
/I SERFZ) 10ms, HBRALEERL )
while (GPIOPinRead(GPIO_PORTC_BASE, GPIO_PIN_4) == 0x00);
Il %545 KEY $hilt
SysCtl Del ay(300000);
/I SERFZ) 10ms, JHERFABERLE)

}
1. BBk &

AT E, A TR, TR (StellarisshBIRENEEY Mg ik,
X “hw_typeh” F1 “hw_memmap.h” R RFEA SO, BT DIAE SR S 1A — MR
AL o HAH I IR BN 2 Sk SO A v L. GPIOI i . R E S, — K
WA (RSl aris WA L, (7 T % STF R BRI Y, (R 2
A IS IO T, TTAB S RHIRT. % 41 %l T B SO AR

%82 NedfT KRR 3 S 1

S e
i types.h | BEFFIIIE XL i i /R AT tBoolean. 2577 58 Ui i WREG( ) 217
v memmap-h | T PFA7 B RW s G0 4 3 S B B A A e JE R X

hi_ints.h | BEPFATI A S LR T T A A
sysctl.h | G ICPF: CHE 250 Pl B o KSR 0] B i S

gpio. GPIO SKk3CfF: BLfHGPIO MBI s MU A S48 5%
Syst RGNNSO AFE R G AT KA O 2 bR B P W] 45

2. IKENFE API R A
FEAFE P LR R R b, RO — R (LED) & 7=, HEM
F e %5 SysCtl Peripheral Enable() f§ flELED T 7L [IGPIO i3, i FH ik % GPIOPInTypeOut( )
Bi'E LED FR7Efr) GPIO & dEsftar i, ¥/ GPIOPinWrite( )% LED JifE) GPIO
HHE 0 M5 1 S LED IWHRAIGIHIRER
K%  SysCtlPeripheralEnable()
Thee  fERe— s
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JR®Y  void SysCtlPeripheralEnable(unsigned long ulPeripheral)
2% ulPeripheral: AL N AN
iR  ulPeripheral 274 Stellaris MUEMIAM, 1 GPI10. AD. LL#L#s4E, RAKIE
Z i Stellaris 1/ Tt
BEME G
7~
SysCtlPeripheralEnable(SYSCTL_PERIPH_GPIOC);
//1%ifi& LED /£ 35 11 GP10C.
SysCtlPeripheralEnable(SYSCTL_PERIPH_GPI10OC);
/7 Alifig KEY JFT{E GPIO i
PRI GPIOPinTypeGP10Input( )
Thee  WCETUE GPIO i 4 IR A e BE i A
JREY void GPIOPinTypeGPI0Input(unsigned long ulPort, unsigned char ucPins)
2% ulPort: JfTit GPIO uiij I ¥yl
ucPins: 8 E MIIALH SRR
p AL G
Bl:  GPIOPinTypeGP10Input(GP10_PORTC_BASE, GPI0_PIN 4);
/1 VR KEY FTEE I SN
PRI GPI0PinTypeGP100utput( )
Tiee BB GPIO i 4 o R T A HE 4 i B
JREY GPIOPInTypeGP100utput(unsigned long ulPort, unsigned char ucPins)
2% ulPort: Tt GPIO i I ff1 kL
ucPins: 5 EMIKALA SRR
I
B GPIOPInTypeGP100utput(GP10_PORTC BASE, GPIO_PIN_5);
//BEE LED P 1A B o i
LA EJLAL AP & BAE N s 1, B2 AP & BT T 5 VA AT LA
“C:\StellarisWare\docs” L3111y Stellaris #MIRsNEH Tt
Ll FJLAL APL s %] LUE S, dEid StellarisWare API BRI IR gnEE, 5 (8
HAR S B FRXER C\Sellarisware\docs HL i SCAF i F 5
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FAE BRI N A EIL RS

BIAERATBAL BB Bk BN, B T I PR FRbR 7 & 2R s 1F4h, T i
THREAT J B A7 B AR P 2 N 1 B DU, R R TE U AN AT YR BB A 1
I, IXRERIOTELIC N . T RS 7 — R UG 5 8 s UK BT Ry FLER A, 4k
T AnadlogeLab, BI—ulz el vtrpoty, MMESS 210 H 58, A TRAmfE T4
Tibr BB SCRE . AL eLab Beih ORI b — S mT ) R U

2] - B eLab M) BRI, vk A T AR A H 2 R ERIERL, 7E T
R SR B T ke SZBn vt el i, T RS AR R

WFE - 2RISR A R TR AR N IAE T s KB R 417 ) sk
ITSML,  DAERE L v R SR R LA ™ i

it - TIPro RAberk TRAFGHHEL ) SwitcherPro Wi iH4fil) . FilterPro™.
OpAmpPro™ L& MDACBuUfferPra™ T.H. TR Vi KBS B E, LOFRHIE
PRI TT 5

i - B eLab weik Lyt Aoifeft 72T SPICE %2 TINA-TI {5
TH, DMETHER B0 . TINA-TE REFDhReEsoR, JrigH, JEwEG ot st
AL EP N

B - TRMIATRE SRR, T Pl ikis & e b, TR ]
/BB I 7 ity 5 DA AR o

W U7 1) www.ti.comvanal ogelab.

9.1 FilterPro #0E R 251415

FilterPro: Iz SLBOK AR K — 8N HT i MO U5 BB, andrTis FH T IR 4 M SBOR 4%
LA B B SR M pl LPF, HPF, BPF & — AN BE 3T T B 22 6 (1) K
Phlik, AT T FilterPro AW, AR TS AAZAR RIS B SHL T
SR ER LR, IR SN TP EZ M R, C 2
MDACBuUfferPro: Output Buffer Amplifier Selection Tool & — ik #5 B TRl ¥t DAC %l
HLER RV, RS AR S HUS, A b # AR S R IIs SRR s
a2 ik,
FEL AT BT L U S 9 T 805 AT, T e — S8R S IS
BEWANY T = G S = (e =e0] i NS T A SR o = S LIS S0 1B 2 =
HILWAS, 1T ADC (IKE) R THEAS, ACRIBOCES 1 L B0E F TH
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http://www.ti.com/analogelab

2%, BTG PLL HBIAH AN B B 28 VI AR AR A58, U ) T )
¥ERIR1E:  http://focus.ti.com.cn/cn/adc/docs/midlevel .tsp?contentl d=23657

WERARELRT AT FilterPro, WTREIRSANE —FERRIZ AR I E . MK BATH
AT — B, SR AR A B AR R . BUAE, FERTRR
FilterPro MRS LI G, XA ) A DAk o 1o FRATIAEIXAS PRI TG
R (Rt ] AR www.ti.comfilterpro F#), 1 K KAE LM RMRTEA TN L, BT N
AN~ windows FE1F, LR IERNE . wheseon, BATH AT DM E R Bk 283
ELE e oy RS RS €

R B FATEGR A 5 ) e i 0% O 100HZ, 16 B2 4 0-4Vpp,  FRATME T 2ksps (RA 2
GG R, WL R] 12 AL RRSRE, R -

DR

Hdl

fa=100Hz A FAVESGER (1 d5 S, FRAT T E e I I 25 11)-3dB. # A . fs
R FE R 2KHZ, MR 23 28 s R s i, ML 902 11 S IR B 31 O-f2 4B, L fsfa
B fs [A] AR o3 B Im] O-fa SIBL N, A T IRAIE O-fa SBL N 12 A7 (1R, Bl 72dB 11
HANEH, w1 fsfa SR o 5 5 N AZ AR IR 4 I/ -720Be AR . BTLABRAT
1EHR A fsfa=1.9kHz, TR N 72dB. ik3RA1H FilterPro K58 Bix Bt

N, wHIFIEAT FilterPro T, IRAS RN )R S, Bk B shBEABTHRAE,
T SE R PRI DL AR A, K L PRRIE D A -

™ o beso aog
g
ERSIEE])

(((((

Plesseseec  fiter tpe:
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http://focus.ti.com.cn/cn/adc/docs/midlevel.tsp?contentId=23657
http://www.ti.com/filterpro

TR FilterPro - Create New Design

A 1. Filter Type Step 2: Filter Specifications
Lowpass Fleass enter filter specifications:
~) 2. Filter Specifications Gain (As): 1 v | o | de
Ao: 1.00 Vv (0.00 dB) Passband Frequency (/2): 100 Hz
fe: 100.00 Hz Allowable Passband Ripple (Rs): [05d8 |
Rp: 05 dB Stopband Frequency (75): 1500 Hz
&8 TETHID [ Stopband Attenuiation [As8): 72 4B
Ash: -72.00 dB
v

o Optional - Filter Order: []5&t Fixed I:I

Ao S Passhand ripplz Rp

attenuation

fe Frequency

[“]5how this wizard at startup

[ Back ] [ Next ] [OExitWizard]

WIRBENBATR BT S H, JERAI an (B 15 AR (-3dB #ul4% =100H2);
AR (Bl 0.6dB,  FAMRACAEE I H Fh T8 S ke OB N s O e W) SR AR ) 5
BEHP A (BE2 1900HZ), BHATBEs (BEh-72dB), Ra T2

IR FilterPro - Create New: Design

(~) 1. Filter Type Step 3: Filter Response
Lopees Flease select a filter responss:

# | 2, Filter Specifications @ Plots:
B LD V7R (0 ) " Gaussian to 12 d& © Gain (d8)
fc: 100.00 Hz i O ain (vV)
Rp: 0.5 dB " Linear Phase 0.5° O Phase (deg)
fs: 1900.00 Hz -~ Butterworth
Asb: -72.00 dB . .~ Linear Phase 0.05° (O Phase (rad)

= Gaussian to & d8 (O Group Delay (usac)
| 3, Filter Responss " Chebychev 0.5 dB )

Gaussian to 12 dB

=2
Order: 4 1 X
z -z00—]
i b e e
1el lel 1e2 1e3 let 1e5 le6
Frequency
E Response Type ECInler E No. of Stages E Max. Q

(O] ! Gaussian to 12dB !4 12 » 0.58 A

O !Bess= 4 i 10.81

O ! Linear Phase 0.5° '3 2 095 |

O Butterworth 3 2 1

L T L L ad|

[1show this wizard at startup | Back | | Next | [ @kt wizard
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BRAF 2> BERARGE PEDE I AR AR W N[ 2R Y, 3 I 11947 Bessel, Butterworth A1 Chebychev,
MG R L, Bessel JIAT foe 1 4H (X3 A5 AR 22 ) EE =R - Chebychev 1147 5 B (1805,
HIE AR 1 Butterworth [RERBUA PE AT . WITR &L, = FigstK-3dB 1
BALIRIY N 1Hz, WA R =R B e B R 2257 AR T Y B4y B )
IUL 5 21 =Bl E i & AE A i AR _EIR 2254

BUTTERWORTH

1
[l
o

RESPONSE (dB)

FREQUENCY (Hz) FREQUENCY (Hz)

X P ATi%FE Butterworth BUE g, A THSCHI TR 3 B gl . Tk R
AMlcE 7, MFB i & Sallen-key?

I FilterPro - Create New Design |'L||'E|rg|
~ ) 1, Filter Type Step 4: Filter Topology
Lo Flease select a filter topology:
# | 2. Filter Speci i
e (O Multiple-Feedback c2
Ao 100 WV (0.00 dB) 11
fe 10000 e s 3
Rp: 0.5 dB
fs: 190000 Hz Vin R1 R2 OpAmp
Asb: 72.00 dB M AMA—9 +
>
# | 3, Filter Response - Vout
Buttenworth Ci
Order: 3
R4
# | 4, Filter Toplogiss -
Sallen Key R3
Sallen-Key topology is 2 second-order filter topology having
non-inverting gain. It is commonly used in voltage-controlled
voltage-source (VCVS) implementations. The gain is configurable
with isolated gain resistors making this topology highly usable.
[ show this wizard at startup | Back | | Finish | | @&t wizard |

faj ki, ZHERBE (MFB) MUUESA T ARUESAS, I Q (i BRI EX Juds it
PSR (R RBURK BE AR, 7™ IR e L e TR A BTG, M 3RS AN 47 ; Sallen-Key
RUDE WA R PERe s, AR SAE T i AR PT. B 25 B B Pt R i Ao
Ky T RS RS REAR s HLAE S 25 I T R RO BUR AR i T IRATR G 2500 1,
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HMOLSE Sallen-Key M. Uk, BAFR4 MEJa Mg, b aiR, /R LS X

BT R pdf B, BAF T IR A G 2 2, ARG HhZ AT

I FilterPro Desktop - - Untitled *

File Edit Help

RYsE @
3 @mm“.m”.mugmm|@m”n

® o A FF M

£,

FilterPro Design Report
Schematic
 Design Name: Lowpass, Sallen_Key, Butt Part: Ideal Opamp Order: 3 Stages:
Gain: 1V/V( DdB “Allowable PaceBan dmppl 05 dBP “band Frequency: 100 Hz
Comner Frequency Attenuation: -3 4B Stopband Attenuation: -72 dB Stophand Frequency: 19 kHz

Design List

OpAmp

Filter Stage:

1 Filter Stage: 2
Passband Gain(fo) : 1 Passband Gain(Ao}:
Cutoff Frequency(fn): 100 Hz Cutoff Fraquency(fn): 100 Hz
QualityFactor (Q): os QualityFactor (Q) 1
“““ Filter Response: Sutterworth Filter Response: Butterworth
Circuit Topology: Reslpole Circuit Topology: Sallengey

W Texas Instruments

ey Ginpu:

XL DG Peas Bt AR ARE SBORA R BT (0, AESEBrrp, Al Tie
Peas Pk — A IE BN o AP BRI 1 2275 0 FL ) 2 41y
FLUURERE o L AP 2y S8 BUN s 428 30 5 b AT — L 75

B 2ty 96 AN

BT ENBATIIE
i (GBP). EIEZ A

ST MFB 45%4: 108 GBP %/ A 100xGainxf..

%} T Sallen-key 45 %4 : 24 Q<=11IK}, iz j GBP %/ k 100xGainxfe; ifi i Q i Sallen-key
SER) TS R GBP ISR 24 Qe I, iZJH GBP £/ 4 100xGainxQxf;
PR

SlewRate > (2 T XVoutppX fc)

WVFIRER = Prigde s AR, £ PIofFiEsE

T MR . ARRIX AN ), BRAT]
T DAHE R RE R B 20kHZ, XA, FRATIH

1ZEHHL0 19.9kHZ Fi1 20kHz 22 (A5 5 R SRS

# 0—100Hz fa]. IXFE, FAMAT TN . (M FilterPro BB it ),

— AP
DE A AT LA AL EL A L B AT YT
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EED
RDsS8IQ,

B e

Name: Lowpass, Sallen_Key, Butterworth Part: Idezl Opamp Order: 2 Number Of Stages: 1
Gain: 1V/V(0d8)  Allowable PassBand Ripple: 0.508 Passband Frequency: 100 Hz Corner Frequency Attenuation: -3 d&
Stopband Attenuation: -72 8 Stopband Frequency: 19 krz
ponent Tolerances [t 0% | capactors [Brac0%_v|
@
- 1p Delay (usec)
=i . =
15 15
Frequency (Hz)
W Texas Instruments

HR 2 TG B0 7 vd: (FilterPro tR23 25 tHAH N RIS Ok F 3 180, /0T BT 56k
10kHz, JE3EZRAT 0.024V/US, — H I8 ) uAT74L 5liss /L X B BER , (H o4 T 3w HmAs
FRAEEE OPA277, FLIGZ5A 5 RN IMHz, [RIEZ K 0.8/uS, ZiffHL AL K 20UV .

5]

.5f—||||—1f—||||7« +5 5

Vis5 V25
-\k VFL
R111.25k R2 11.25k (
F e
(4 ? UL OPAR77
VG1

LHBRAVERIAE 19kHZ &b, FERGAR] T-80dB, AR LFIEE S, (EERH G 1 25 4T
a6 BT, PR TR AL A IRE ) B, X2 Sallen-Key BUE I 3T (1 m AN B L
X 1 CL,C2 1 AL R i B s S 0, 14 2 IR 2 AR e 7E Ro / RLIXAN AL,
Ro AU FF g Hh BHBT. A b BATTi 3 2 i 2% e 75 — 47dB, Bk —47=20l0g(Ro
111.25K), 193] Ro 4 50 KR, R4 Er ki & Bipolar 12 S FR g HE BT IRT 5o

il I Tl S At IR AT N VEA IR, R Sallen-Key JS TN RC I8 A,

— A CL RN 1 [ HE R B s i, Wiﬂ“ﬁ&ﬁ’]xﬁl%ﬁﬂ?l’é—]
,5HII|i\|/|!|:H6 \i VFL

RL1125k  R211.25k . l £ o
+
{ ULOPART? ] VFz
VGL I C3160n

207



RC HLER AT LSRAGARGF (I BERCR, EE ORI I 1 IR L BR X0 4 LT, 45 DD
AR T MEINBANRS o IXHGEER IS M 3R

-5I—I|I}+_ll|I|Tl +5

Vvi5 V25 -
~_ Ul OPA277 VEL
R1 11.25k R2 11.25k (
AA%AY% '\/\/\/T
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Ideal digital filter response

Signal amplitude

Oversampling by K times

Power

SNR = 6.02N + 1.76dB ; (for an N-bit ADC

Sine wave input) SNR = 6.02N + 1.76dB + 10 log(Fs/2*BW)

Power

Quantization Noise
Noise removed by filter

e 1] Bl Average noise floor (flat)
T AT
T T

Fe/2 Fs BW kFg/2 kFs
Frequency Frequency
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9.2 POL BiE&itE%H: SwitcherPro
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SWIFT™ Designer Software Tool: Ff & TPS54000 %4

TPSA0K™: DC/DC Controller Designer Software: /& TPS40000 % %)

TPS62K: Low-Power DC/DC Designer Software: JT & TPS60000 % 4/

AR, TI¥e BT =R SR Ak, #HEH SwitcherPro 3XANHT LUGY FAAT (R 43
TPSAOK, TPSBOK 1 SWIFT i fr $2 U Z %5 v vk ik, vl LLE T i i ik 4R 320
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witcherPro Desktop

Fle Tools Help

260D s @
Design List Help
> EVM Designs
> [ My Desians

No design selected?

Switcher

Power Design Wizard

ﬂ; TeEXAS ect Name]
INSTRUMENTS

This tool allows the user to design power N

supplies with Texas Instruments TPS40K # Create a new design
controllers, TPS60xxx low-power DG /DG

converters and SWIFT (TPS54xxx) Start by selecting a device
point-of-load step-down DC/DC products.

Use this tool to create, manage and share
custom designs.

Il Copy existing design
@ e

Shaur this window when SwitcherPro loads o Exit Wizard

Design Report
What If Analysis
Library Manager

& Texas Instruments

2. XA EEE A 24V 2] SV2A HEYE, A TS %, il Find Device
Jii» SwitcherPro RE45 1A & B vk ZR I Jr o FRATTAT LLIEHEE I A TPSBE430:

X SwitcherPro - Create New Design - Texas Instruments

‘Slmple Inputs ‘ @.,Advanced Inputs @.,Parr Number EVM Design

Step 1. Step 2.

Enter design parameters: Select a device and click 'Design Now'-

Part Number .« Description

TPS40054 204, 8V-40V in,0.7V-34V out. 16 pin synchronous, step-down converter. Application: source only.
24V TO 5V TPS40055 204, 8W-40V in,0.7V-34V out. 16 pin synchronous, step-down converter. Application: source/sink.
TPS40057 204, 8%-40V in,0.7%-34V out. 16 pin. Applications: source/sink with prebias.
TPS40140 404, 2V-40V in, 5.8V out,Dual Or 2 Phase Buck Converter, 36-Pin PQFP
Vin Min (v): 24 = TPS40200  34,4.5V-52V in,0.7V-46Y out,Non-Synchronous Voltage Mode Controller,8pin SOIC
TPS5420 24,5.5V-36Y in,1.23V-31V out, Buck Controller,8pin SOIC
TPS54231 24, 28V INPUT, STEP DOWN SWIFT™ DC/DC CONVERTER w/Integrated MOSFETs,8pin SOIC
TPS54232 24, 28V input, Step-Down SWIFT DC/DC Converter with Eco-Mode
TPS54233 24, 28V INPUT, STEP DOWN SWIFT™ DC/DC COMVERTER w/Integrated MOSFETS,8pin SOIC
Vout (V): 5 © TPS5430 34,5.5V-36Y in,1.23V-30V out,Buck Converter wfIntegrated MOSFET,8pin S50 PowerPAD
TPS54331 34, 28V input, Step-Down SWIFT DC/DC Converter with Eco-Mode
TPS54332  3.5A, 28V input, Step-Down SWIFT DC/DC Converter with Eco-Mode
*indicates required field TPS54362-Q1 34, 3.6V-48V in, Step Down DC/DC Converter with low Ig, 20 pin PowerPAK

TPS5450 54,5.5V-36Y in,1.22V-31V out,Buck Controller,8pin SO-PowerPAD

Design Name:

Input

Vin Max {V): 24 *

Output

lout Max (A): 2 *

K| | Ll

Havingtrouble finding a device? More devices are available . izard
using the Power Quick Search tool on power.ti.com o Exit Wizar

210


http://www.ti.com/switcherpro

3. EFRUFERE, it DesignNow, AJ LA R Bt 4R

¥ SwitcherPro Desktop - 24Y TO 5V - 1184
Flle Tools Order Help
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Design List “EI Schematic

D reais L smees [ eneeney [ toon [ Joom ] v | s
EVM Designs
o
4 Qmy E:\jl%ssv e Name: 24v TO 5v Part: TPSS430
nputs.
- - vinMin: 24 vinMax: 24 vout: 5 Iout: 2

Note : Parts with bold red labels can be completely modified, parts with plain black labels allow only name changes

ul
TPSS5430
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39uH
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10KQ
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AN DhfeRe A o 53— AR 226 o2& Fe s Y PCB vt i il

¥ SwitcherPro Desktop - 24V T0 5V - 1184
Ele Inck Order Help

8Ead o vE @

hceson e EI Schematic p Analysis A Stress E Efficiency @3 Loop BOM ‘ Layout

EVM Designs

<
Q My gjﬂnuﬁsv Name: 24¥ TO SV Part: TPSS430
- s ¥inMin: 24 VinMax: 24 Vout: 5 Iout: 2

e

= BYPASS  BULK
BOOT HY CAPACITOR FILTER

[WebControlsil ayoutCantroliLayoutDiagramsitpsS4z0.ing
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INDUCTOR nd Yl

CATCH
DIODE
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TINA-TI, /& TI A% F1 DesignSoft 2wl A HEH 1L 114 T 484412517 SPICE 1/ 5111
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9.4.1 SN HEIEE 5]

Amplifier Basics
Amplifier Specifications

Understanding Basic Analog Passive Devices SLOAO027
Understanding Basic Analog Active Devices SLOAO026
Understanding Operational Amplifier Specifications SLOAO11
Designing Gain and Offset in Thirty Seconds sloa097
DC Parameters: Input Offset Voltage SLOAO059
Worst-case design of op amp circuits slyt120

Feedback Theories

Feedback Amplifier Analysis Tools SLOAO017
Frequency response errors in voltage feedback op amps SLYT146
Choose of Amplifiers

Match Amplifiers to Applications Slyt213
Integrated logarithmic amplifiers for industrial applications SLYTO088
Matching operational amplifier bandwidth with applications SLYT181
Selecting High-Speed Operational Amplifiers Made Easy SLOAO51

Stability Analysis
Effect of Parasitic Capacitance in Op Amp Circuits sloa013a
Stability Analysis of Voltage-Feedback Op Amps, Including Compensation Technique  SLOA020

Using a De-compensated Op Amp for Improved Performance SLYT174
Op amp attenuators SLYTO093
Op amp stability and input capacitance SLYTO087
High Speed Applications

Designing for low distortion with high-speed op amps slyt133
RF and IF Amplifiers with Op Amps SLYT102
Using high-speed op amps for high-performance RF design, Part 1 slyt121
Using high-speed op amps for high-performance RF design, Part 2 slyt112
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Amplifier and Noise

Noise Analysis for High-Speed Op Amps

Noise Analysis in Operational Amplifier Circuits
Calculating noise figure in op amps

Audio Amplifiers

Audio power amplifier measurements, Part 1

Audio power amplifier measurements, Part 2

An audio circuit collection, Part 1

An audio circuit collection, Part 2

An audio circuit collection, Part 3

Audio Power Amplifier Solutions for New Wireless Phones
Guidelines for Measuring Audio Power Amplifier Performance
Calculating Gain for Audio Amplifiers

Measuring Class-D Amplifiers for Audio Speaker Overstress Testing
Reducing the output filter of a Class-D amplifier

Power supply decoupling and audio signal filtering for the Class-D audio power amplifier

Current-Feedback Amplifiers

The Current-Feedback Op Amp: A High-Speed Building Block
Current Feedback Amps: Review, Stability Analysis, and Applications
Voltage Feedback vs. Current Feedback Op Amps

A Current Feedback Op-Amp Circuit Collection

Expanding the Usability of Current-Feedback Amplifiers

Stabilizing Current-Feedback Op Amp while optimizing circuit performance using Pspice

Fully Differential Amplifiers

Fully-Differential Amplifiers (Rev. D)

Analysis of Fully Differential Amplifiers

Fully Differential Amplifiers Applications

Fully-Differential OP Amps Made Easy

Differential Op Amp Single-Supply Design Techniques

A Differential Operational Amplifier Circuit Collection

Fully differential amplifier design in high-speed data acquisition systems
Low-Power, High-Intercept Interface to the ADS5424, 105-MSPS Converter
Active Output Impedance for ADSL Line Drivers

Instrumentation Amplifiers

Signal Conditioning Wheatstone Resistive Bridge Sensors
Getting the Most Out of Your Instrumentation Amplifier Design
Boost Instrument Amp CMR with Common-Mode Driven Supplies
Programmable-Gain Instrumentation Amplifiers

AC Coupling Instrumentation and Difference Amplifiers

Precision Absolute Value Circuits
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SBOA066
SLVA043
slyt094

SLYT135
SLYT128
SLYT155
SLYT145
SLYT134
SLOAO053
SLOAO068
SLOA105
SLOA116
SLYT198
SLYT199

SBOAO76
SBOAO081
SLVAO51
SLOAO066
SLYTO099
SBOA095

SLOA054
SLYT157
SLYT143
SLOA099
SLOAO072
SLOA064
slyt119
SLYT223
SLOA100

SLOA034
SLYT226
sboa014
SBOA024
SBOAO003
SBOAO068



Level Shifting Signals with Differential Amplifiers

Layout

The PCB is a component of op amp design

Reducing crosstalk of an op amp on a PCB

Reducing PCB design costs: From schematic capture to PCB layout
High-Speed Operational Amplifier Layout Made Easy

High Speed Amplifier PCB Layout Tips

How (Not) To Decouple High-Speed Operational Amplifiers
Measuring Board Parasitic in High-Speed Analog Design

PCB layout for the TPA005D1x and TPA032DO0x Class-D APAs

Rail-to-Rail Amplifiers

Use of Rail-to-Rail Operational Amplifiers

A Single Supply Op Amp Circuit Collection

Auto-zero amplifiers ease the design of high-precision circuits

Using Op Amps for Filtering

Analysis of the Sallen-Key Architecture

Design Methodology for MFB Filters in ADC Interface Applications
Active Low-Pass Filter Design

Filter Design in Thirty Seconds

Digitally Programmable, Time-Continuous Active Filter

Handbook of Operational Amplifier Active RC Networks

Fast Setting Low-Pass Filter

FilterPro MFB and Sallen-Key Low-Pass Filter Design Program
Active filters using current-feedback amplifiers

Video Amps

Measuring Differential Gain and Phase
Video Designs Using High-Speed Amplifiers
Video Operational Amplifier

Analog-to-Digital Converters

Data Converter Basics

Data Converter Specifications

Understanding Data Converters

A Glossary of Analog-to-Digital Specifications and Performance Characteristics
Selecting an ADC

Choosing an ADC and Op Amp for Minimum Offset
Calculating noise figure and third-order intercept in ADCs
Dynamic Tests for ADC Performance

Switched-Capacitor ADC Analog Input Calculations

Data Acquisition Basics
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sboa038

slyt166

slyt190
SLYT167
SLOAO046
sloal02
SLOA069
SBOA094
slyt182

SLOA039
SLOA0S58
SLYT204

SLOAO024
SBOA114
SLOA049
SLOA093
sbfa005
sboa093a
shoa01l
SBFAQ001
SLYTO081

SLOA040
SLOAO57
SBOAO069

SLAA013
SBAA146
SBAA004
SLAA064
SLYT090
SBAA002
SLAA036



Complete Temp Data Acquisition System from a Single +5V Supply
Signal Acquisition and Conditioning with Low Supply Voltages
Aspects of Data Acquisition System Design

Interface ADC to DSP

Using Quad and Octal ADCs in SPI Mode

A Methodology of Interfacing Serial A-to-D Converters to DSPs
Efficiently Interfacing Serial Data Converters to High-Speed DSPs
Simple DSP interface for ADS784x/834x ADCs

Using Direct Data Transfer to Maximize Data Acquisition Throughput
New DSP development environment includes data converter plug-ins

Sigma-Delta ADCs

How to Get 23 bhits of Effective Resolution from Your 24-bit Converter
Understanding the ADS1252 Input Circuitry

Understanding the ADS1251, ADS1253, and ADS1254 Input Circuitry

Guide for Delta-Sigma Converters: ADS1210, ADS1211, ADS1212, ADS1213

SBAA050
SLAA018
SLYT191

SLYT150
SLYT175
SLYT160
SLYT210
SLYT111
SLYT158

SBAAO17

SBAA082
SBAA086
SBAA016

Programming Tricks for Higher Conversion Speeds Utilizing Sigma-Delta Converters  SBAA005

Giving Delta-Sigma Converters a Gain Boost with a Front-End Analog Gain Stage

Using Ceramic Resonators with the ADS1255/6
Improved 60Hz Performance for ADS1211

Implementing a Direct Thermocouple Interface with MSP430x4xx and ADS1240
Operating the 16-bit, SMSPS ADS1605 at Double the Output Data Rate
Synchronization of External Analog Multiplexers with Delta-Sigma ADCs

Data Capture with Multiple ADS1244 or ADS1245 Devices in Parallel
Synchronizing the ADS1271

SAR ADCs

Tips for Using the ADS78xx Family of ADCs

SPI-Based Data Acquisition/Monitor Using the TLC2551 Serial ADC
Interfacing Low Power Serial (SPI) ADCs to the MSP430F449

The Operation of the SAR-ADC Based on Charge Redistribution
Two-Channel, 500-kSPS Operation of the ADS8361

ADS8342 SAR ADC Inputs

Pipelined ADCs
High-Speed Data Conversion
Clocking High-Speed Data Converters

Implementing a CDC7005 Low Jitter Clock Solution for High Speed High IF ADC Applications

14-Bit, 125-MSPS ADS5500 Evaluation

ADS809 Analog-to-Digital Converter with Large Input Pulse Signal
ADCs Support Multicarrier Systems

ADS82x ADC with Non-Uniform Sampling Clock

Techniques for Sampling High-Speed Graphics with Lower-Speed A/D Converters

LVDS Outputs on the ADS527x
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SBAAO06
SBAA104
SBAA040
SLAA125
SLAA180
SBAAO13
SBAA116
SBAS355

SBAA003
SLAA108
SLAA234
SLYT176
SLYT082
SBAA127

SBAA045
SLYTO75
SLWAQ034
SLYTO74
SLYTO083
SLWYO001
SLYTO089
SLYT184
SBAA118



Using the ADSDeSer-50EVM to Deserialize ADS527x 10-Bit Outputs SBAA119

Interfacing High-Speed LVDS Outputs of the ADS527x/ADS524x SBOA104
Standard Procedure Direct Measurement Sub-picosecond RMS Jitter High-Speed ADC SLWAO036
Layout

ADS5500, OPA695: PC Board Layout for Low Drivers Distortion High-Speed ADC SBAA113
Analog-to-Digital Converter Grounding Practices Affect System Performance SBAA052

Voltage Reference
Voltage Reference Scaling Techniques Increase Converter and Resolution Accuracy  SBAA008

ADC Gain Calibration - Extending the ADC Input Range SBAA107
Building a Stable DAC External Reference Circuit SLAAL72
Adjusting the A/D Voltage Reference to Provide Gain SLYT109

The Design and Performance of a Precision Voltage Reference Circuit for 14-bit and 16-bit AD/DA SLYT168

Precision Voltage References SLYT183

Digital-to-Analog Converters

Bipolar Voltage Outputs for the TLV56xx Family of DACs SLAA113
DAC5686/DAC5687 Clock Generation Using PLL & External Clock Modes SLWA040
Topology and Noise Using Multiplying DACs SBAA146

Analog Interfaces

Buffer Op Amp to ADC Circuit Collection SLOA098
Interfacing op amps and analog-to-digital converters SLYT104
Getting the Full Potential from your ADC SBAA069
Sensor to ADC—analog interface design SLYT173
Evaluating operational amplifiers as input amplifiers for A-to-D converters SLYT193
Matching the Noise Performance of the Operational Amplifier to the ADC SLYT237
Amplifiers and Bits: An Introduction to Selecting Amplifiers for Data Conv. SLOAO035
High-Voltage Signal Conditioning for Low Voltage ADCs sboa097a
High-Voltage Signal Conditioning for Differential ADCs SBOAO096
Measuring Single-Ended 0V-5V Signals with Differential Delta-Sigma ADCs SBAA133
RLC Filter Design for ADC Interface SBAA108
Accurately measuring ADC driving-circuit settling time slyt262
Interfacing the VCA8617 with High-Speed ADCs SBAA130
Multiplexing ADS8411 SLAA285
Data Converters for Industrial Power Measurements SBAA117
Pressure Transducer to ADC Application SLOAO056
Thermistor Temperature Transducer to ADC Application SLOAO052
Wideband Complementary Current Output DAC Single-Ended Interface SBAA135
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Get low-noise, low-ripple, high-PSRR power with the TPS717xx (slyt280)

Power-management solutions for telecom systems improve performance, cost, & size (slyt278)

Simultaneous power-down sequencing with the TPS74x01 family of linear regulators (slyt281)

TPS6108x: A boost converter with extreme versatility (slyt279)

LDO white-LED driver TPS7510x provides incredibly small solution size (slyt260)

Power management for processor core voltage requirements (slyt261)

Selecting the correct IC for power-supply applications (slyt259)

A 3-A, 1.2-Vout linear regulator with 80% efficiency and Plost < 1W (slyt254)

Fully integrated TPS6300x buck-boost converter extends Li-ion battery life (slyt256)

bg25012 single-chip, Li-ion charger and dc/dc converter for Bluetooth (slyt255)

Complete battery-pack design for one- or two-cell portable applications (slyt248)

Single-chip bg2403x power-path manager charges battery while powering system

TPS61059 powers white-light LED as photoflash or movie light (slyt245)

TPS65552A powers portable photoflash (slyt246)

Advantages of using PMOS-type low-dropout linear regulators in battery appl. (slyt161)

Comparison of different power supplies for portable DSP solutions working ... (slyt152)

Extended output voltage adjustment (0 V to 3.5 V) using the TI TPS5210 (slyt195)

Low-cost minimum-size solution for powering future-gen Celeron-type processors.. (slyt171)

Optimal output filter design for microprocessor or DSP power supply (slyt162)

Power supply solutions for TI DSPs using synchronous buck converters (slyt177)

Powering Celeron-type microprocessors using Tl's TPS5210 and TPS5211 controllers (slyt178)

Simple design of ultra-low-ripple DC/DC boost convert. w/ TPS60100 charge pump (slyt170)

Stability analysis of low-dropout linear regulators with a PMOS pass element (slyt194)

Synch. buck regulator design using the TI TPS5211 high-frequency hysteretic ... (slyt186)

TI TPS5602 for powering TI's DSP (slyt185)

Understanding the load-transient response of LDOs (slyt151)

Understanding the stable range of equivalent series resistance of LDO regulator (slyt187)

Optimal design for an interleaved synch. buck converter under high-slew-rate,... (slyt139)

Runtime power control for DSPs using the TPS6200 buck converter (slyt131)

Auto-Track voltage sequencing simplifies simultaneous power-up and power-down (slyt095)

Loa/\-Y haring techniques: Paralleling power modules with overcurrent protection (slyt100)

Optimizing the switching frequency of ADSL power supplies (slyt117)

Power conservation options with dynamic voltage scaling in portable DSP designs (slyt106)

SWIFT Designer power supply design program (slyt116)

Soft-start circuits for LDO linear regulators (slyt096)

Understanding piezoelectric transformers in CCFL backlight applications (slyt107)

Using the TPS61042 white-light LED driver as a boost converter (slyt101)

Using the UCC3580-1 controller for highly efficient 3.3-V/100-W isolated supply (slyt105)
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Why use a wall adapter for ac input power? (slyt126)

Estimating available applicaiton power for Power-over-Ethernet applications (slyt085)

LED-driver considerations (slyt084)

Tips for successful power-up of today's high-performance FPGAs (slyt079)

AC/DC I DC/DC HiE

Current balancing in four-pair, high-power PoE applications (slyt270)

Flyback Transformer Design for the UCC28600 (slua418)

Design Considerations for the UCC28600 (slua399a )

Bootstrap Circuit for Green Mode Applications (slua373)

Designing Switching Voltage Regulators With the TL494 (slva001d )

Current Doubler Rectifier Offers Ripple Current Cancellation (slua323)

Active Clamp Transformer Reset: High Side or Low Side? (slua322)

UCC2891 Active Clamp (slua303)

Dual Output Boost Converter (slua288 )

Low Voltage Feedback in PWM Applications (slua286 )

Synchronous Rectifiers of a Current Doubler (slua287 )

UCC38C42 25-W Forward Converter (slua276 )

UCC3895 CD Output Asymmetric Duty Cycle Operation (slua275 )

UCC38C44 12-V Isolated Bias Supply (slua274 )

Understanding Buck-Boost Power Stages in Switchmode Power Supplies (slva059a )
UCC38C42 Family of High-Speed BIiCMOS Current-Mode PWM Controllers (slua257)
A Power Management Solution for Efficient, Multiple Output Applications (slua255 )
Programming the UCC3809 for 90% Maximum Duty Cycle Clamp (slua251)

A Comparison Between the BICMOS UCC3895 Phase Shift Controller and the UC3875 (slua246)
DN-63 The Current-Doubler Rectifier: An Alternative Rectification Technique (slual21)

A EALIE 1IC

PFC Pre-Regulator Frequency Dithering Circuit (slua424 )

350-W, Two Phase Interleaved PFC Pre-Regulator (slua369b )

Bootstrap Circuit for Green Mode Applications (slua373)

DN-44 UC3854A and UC3854B Advanced Power Factor Correction Control ICs (slual77a)
UCC28517 100-W PFC power converter with 12-V, 8-W bias supply, Part 1 (slyt097 )
UCC28517 100-W PFC power converter with 12-V, 8-W bias supply, Part 2 (slyt092 )
Avoiding Audible Noise at Light Loads When Using Leading Edge Triggered PFC Con (slua309a )
Startup Current transient of the Leading Edge Triggered PFC Controllers (slua321)
UCC38050 100W Critical Conduction (PFC) Reference Design (sluul38a)

UCC3817 Current Sense Transformer Evaluation (slua308 )

U-153 UC3855A/B High Performance Power Factor Preregulator (slual46a)

PFC Family Differences UCC3817A/18A/19A and UCC3817/18/19 (slua294 )

UCC3819 250-W PFC Boost Follower PreRegulator Design (slua269 )
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Loa/-Y haring TPS40050 Modules Using the UCC39002 Loa/\-Y hare Controller (slua311)
48-VIN, 12-VOUT Loadshare System Using the UCC39002 with Three DC-DC Modules (slua270a)

FERBEARFFL DC/DC s

Minimizing Ringing at the Switch Node of a Boost Converter (slva255 )
TPS60230 WLED Charge Pump (slva217)

TPS6031x Evaluation Using the TPS6030XEVM (slval33)

Improved Start-up Performance for Charge Pumps TPS6030x (slva099 )
Additional Negative Output with TPS601xx (slva098 )

Adaptive Constant On-Time (D-CAPTM) Control Study in Notebook Applications (slva281b)
Power for V5’s Transceiver using DC/DC Controllers using External FETs (slva283)
Spreadsheet modeling tool helps analyze power- and ground-plane voltage drops (slyt273)
Selecting the correct IC for power-supply applications (slyt259)

High-Power LED Driving Using the TPS40200 (slvul67)

Using Ceramic Output Capacitors w/the TPS6420x & TPS75003 Buck Controllers (slva210a)

5 A Buck Converter Using the TPS6420x Family of Step Down Controllers (slval64 )

DDR2 Power Solutions for Notebooks (slua316)

Using Cascodes with the TL1451 (slua315)

TPS4005x TPS4006x Effect of Programmable UVLO (slua310 )

Predictive Gate Drive (tm) FAQ (slua285)

Predictive Gate Drive Boosts Converter Efficiency (slua281 )

UCC27221/2 Predictive Gate Drive FAQ (slua280)

1-MHz, 3.3-V High-Efficiency Synchronous Buck Converter (slua261a )

2.5V to 5V, 600kHz, High-Eff Synch Boost Converter With TPS43000 PWM Controller (slua268)
3.3-V to 12-V High Efficiency Ceramic Only Non-Synchronous Boost Converter (slua267 )
Low-Voltage (1.2-V) High-Efficiency Synchronous Buck Converter With TPS43000 PWM (slua260 )

DC/DC #e#udis (BEMIFID
Ballast Resistors Allow Load Sharing Between Two Paralleled DC/DC Converters (slva250)
Monotonic, Inrush Current Limited Start-Up for Linear Regulators (slval56 )

Choosing Inductors and Capacitor for DC/DC Converters (slval57)

Application of the MC34063 Switching Regulator (slva252b)
TPIC74100-Q1 Buck/Boost Switch Mode Regulator (slia083a )
Fully integrated TPS6300x buck-boost converter extends Li-ion battery life (slyt256)

Minimizing Ringing at the Switch Node of a Boost Converter (slva255 )
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Dynamically Adjustable Output Using the TPS63000 (slva251 )

Bias Power Supply for TV and Monitor TFT LCD Panels Using the TPS65160 (slvu169 )
Performing Accurate PFM Mode Efficiency Measurements (slva236 )

Customizing your TPS6510x/TPS6514X (slval92 )

Load Disconnect for the TPS6510x and TPS6514x (slval91)

Designing Switching Voltage Regulators With the TL499A (slval4l)

SR s s

Application of the MC34063 Switching Regulator (slva252b)

Minimizing Ringing at the Switch Node of a Boost Converter (slva255 )

Bias Power Supply for TV and Monitor TFT LCD Panels Using the TPS65160 (slvu169 )

TFT LCD Display Power Supply Solutions Using the TPS65100 Triple Output Supply (slvul73)

TFT-LCD Power Supply Using TPS65120 Single Inductor Quadruple-Output Powr Supply

(slvul72)

Minimizing Buck-Boost (Inverting) Converter High Frequency Switching Noise (slva219)
Limitations of Slew Rate on the REFIN Pin of the TPS54X72 Family (slva212)
Customizing your TPS6510x/TPS6514X (slval92 )

Load Disconnect for the TPS6510x and TPS6514x (slval91)

Designing Switching Voltage Regulators with TL497A (slval43)

Dual Output Power Supply Sequencing for High Performance Processors (slvall?)
Using the TPS54372 in DDR Memory/Active Bus Termination Applications (slua273)
Understanding Buck-Boost Power Stages in Switchmode Power Supplies (slva059a )
Understanding Boost Power Stages In Switchmode Power Supplies (slva061 )
Understanding Buck Power Stages In Switchmode Power Supplies (slva057 )
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Chinese Version: Optimizing the Layout of TPS546xx for Thermal Perf (slva215 )
Adding Hysteresis to Low Battery Input on the TPS6205x (slva287a)

Application of the MC34063 Switching Regulator (slva252b)

Q4 2007 Issue Analog Applications Journal (slyt282)

Using a buck converter in an inverting buck-boost topology (slyt286)

Power for V5’s Transceiver using DC/DC Converters with Integrated FETs (slva284 )
Using the TPS5430 As An Inverting Buck Boost Converter (slva257a)

Simultaneous power-down sequencing with the TPS74x01 family of linear regulators (slyt281)
TPS6505x Device Comparison (slva276a )

Enabling high-speed USB OTG functionality on TI DSPs (slyt271)

Using The TPS6235x Without The 12C Interface (slva277)

TPS6505x Device Comparison (slva276 )

DaVinci Sequencing Using The TPS65023 (slva273)

Using TPS5410/20/30/31/50 w/Aluminum/Ceramic Output Capacitors (slva237c)
Dynamic Power-Path Mgmt & Dynamic Power Mgmt (slua400 )

Selecting the correct IC for power-supply applications (slyt259)
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Adjusting Vout of Internal Compensated Low Input Voltage SWIFT DC/DC Converters (slval34a)
Output Voltage Selection for the TPS62400 Family of Buck Converters (slva254 )

Minimizing Ringing at the Switch Node of a Boost Converter (slva255 )

Differences Between TPS65020/021/022 (slva238)

Differences Between the TPS65800/810/820 PMIC Devices (slva248)

TFT LCD Display Power Supply Solutions Using the TPS65100 Triple Output Supply (slvul73)
Performing Accurate PFM Mode Efficiency Measurements (slva236 )

Powering today’s multi-rail FPGAs and DSPs, Part 2 (slyt240 307 )

TPS6501x Device Comparison (slval65b)

Using TPS54x80 Tracking SWIFT(TM) dc/dc Converters f/Simult. Tkg of Input Supply (slva203)
Thermal Performance of SWIFT(TM) DC/DC Converters in the 28-Pin HTSSOP Package
(slva201)

Small Dynamic Voltage Management Solution Based On TPS62300 High Frequency Buck
(slval96)

Customizing your TPS6510x/TPS6514X (slval92 )

Load Disconnect for the TPS6510x and TPS6514x (slval91)

Using 3.3-V Signals for Spartan-3 Configuration and JTAG Ports (slval59a)

Adjusting Vout of Internal Compensated Low Input Voltage SWIFT DC/DC Converters (slval34)
Sequencing with TPS54x80 and TPS54x73 DC/DC Converters (slva007 )

Maximum Output Current of TPS62050 (slva006 )

Using Low Voltage SWIFT DC/DC Converters with Ceramic Capacitors (slval26 )

DVS For OMAP1510 Using TPS62200 (slval23)

Dual Output Power Supply Sequencing for High Performance Processors (slvall?)

Designing With the TPS54610 Synchronous Buck Regulator (slval04a)

Optimizing the Layout of the TPS546xx for Thermal Performance (slvall3a)

Designing with the TPS54611 Through TPS54616 Synchronous Buck Regulators (slval05a)
Designing with the TPS54310 Synchronous Buck Regulator (slval09 )

Designing with the TPS54311 Through TPS54316 Synchronous Buck Regulators (slvalll)

Using TPS54672 in DDR Memory/Active Bus Termination Applications (slval12 )

Designing for Small-Size, High-Freq Applications Using TPS546xx DC/DC Converters (slval07)
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HIfE COMP 5 LA In—/ 1M HFHLME TPS61016 [#) PFM ##4F (zhca024)
Application of the MC34063 Switching Regulator (slva252b)

Extending the Wide Output Voltage Capability of the TPS6108x Boost Converter (slva279)
TPS6108x: A boost converter with extreme versatility (slyt279)

Powering Multiple WLED Strings Using the TPS61150/50A (slva270 )

How to Choose the Appropriate TPS6107x for your Application (slva269 )

Drive High Current LEDs (slva265 )

White Light LED Driver With Gradual Dimming (slval22a)

Using Ceramic Output Capacitors With The TPS61020 Boost Converter (slva264 )

Factors That Determine Light Load PSM Switching Frequency for TPS6101X Boost Conv (slva263)
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Using the TPS61150 With Vin > 6V (slva258 )
TPS61060 Voltage Regulation Mode (slva260 )
TPS61060 Dynamic Voltage Adjustment (slva256 )
Minimizing Ringing at the Switch Node of a Boost Converter (slva255 )
Extending Battery Life With the TPS61040 Low Power DC-DC Boost Converter (slva247 )
High Voltage Power Supply Using the Highly Integrated TPS61040 (slva245)
Operating the TPS61042 from Two Li-lon and Input Voltages Higher than 6V (slva244 )
TPS61059 powers white-light LED as photoflash or movie light (slyt245)
Clamshell Phone w/OLED/LCD Screen Using the TPS61140 Dial Output Boost Regulator (slva243)
TPS61150 Dual Output Boost Converter Drive Up to 14 WLED Keypad LCD Backlight (slva241)
Flashlight & Movie-Light Supplies Using TPS61058 & TPS61059 Sync Boost Converter (slvul70)
Powering Multiple White LEDs, PWM & Digital Dimming Control Using TPS61060/1/2 (slvul71)
TFT LCD Display Power Supply Solutions Using the TPS65100 Triple Output Supply (slvul73)
TPS61060/61/62: Single-Wire Digital Brightness Control (slva226 )
Factors That Determine Light Load PSM Switch Freq for TPS6102x Boost Converters (slva235)
Performing Accurate PFM Mode Efficiency Measurements (slva236 )
Improved Overvoltage Protection for the TPS61040/1 (slva227 )
Reducing Output Ripple Voltage of TPS61070 (slva213)
Powering a White LED Flashlight with the TPS61090 (slva211 )
Using the TPS61040 in High Voltage Applications (slva209 )
Single-cell Battery Discharge Characteristics Using the TPS61070 Boost Converter (slval94 )
Customizing your TPS6510x/TPS6514X (slval92 )
Load Disconnect for the TPS6510x and TPS6514x (slval91)
High Voltage Power Supply Using a Highly Integrated DC/DC Converter (TPS61040) (slval37)
Single Cell TPS61041 LED Driver (slval36 )
TPS61040 Inverter Design (slva008a )
TPS61042 White Light LED Driver Boost Converter (slval25a)
TPS61042 Dual Li-lon and Higher Input Voltages (slval31 )
High Voltage Power Supply Using the TPS61040 (slua272)
Extending Battery Life with the TPS61040 White Light LED Driver (slea004 )
e Y
XEiE LDO
Driving a WLED does not always require 4 V (slyt284)
Linear Matched Independent Current Source vs Traditional WLED Driver Solutions (sbva019 )
LDO white-LED driver TPS7510x provides incredibly small solution size (slyt260)
Ceramic Capacitors Replace Tantalum Capacitors in LDOs (slva214a)
Recommended Power Solutions for the TMS320x2810/1/2 DSPs (slva204 )
Digital Designer's Guide to Linear Voltage Regulators & Thermal Mgmt (LDO) (slva118 )
Using the TPS767D325 LDO Regulator (slva089 )
Understanding the Terms and Definitions of LDO Voltage Regulators (slva079 )
Technical Review Of Low Dropout Voltage Regulator Operation And Performance (slva072 )

Fundamental Theory Of PMOS Low-Dropout Voltage Regulators (slva068 )
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Digital Designer's Guide to Linear Voltage Regulators & Thermal Mgmt (LDO) (slva118 )
DN-61, A High Performance Linear Regulator for Low Dropout Applications (slua089 )
HlE LDO

TPS79918 RF LDO S #:iT# % StrataFlash® ik AR TE#% s (P30) (zhct009)

Saving Valuable Board Space with Dynamic Voltage Scaling in Portable Devices (sbva020 )
Driving a WLED does not always require 4 V (slyt284 134 )

Host-side gas-gauge-system design considerations for single-cell handheld apps (slyt285)
Simultaneous power-down sequencing with the TPS74x01 family of linear regulators (slyt281)
TPS6505x Device Comparison (slva276a )

Enabling high-speed USB OTG functionality on TI DSPs (slyt271)

TPS6505x Device Comparison (slva276 )

DaVinci Sequencing Using The TPS65023 (slva273)

Linear Matched Independent Current Source vs Traditional WLED Driver Solutions (sbva019 )
Dynamic Power-Path Mgmt & Dynamic Power Mgmt (slua400 )

LDO white-LED driver TPS7510x provides incredibly small solution size (slyt260)

A 3-A, 1.2-Vout linear regulator with 80% efficiency and Plost < 1W (slyt254)

Minimizing Ringing at the Switch Node of a Boost Converter (slva255 )

Differences Between TPS65020/021/022 (slva238)

Complete battery-pack design for one- or two-cell portable applications (slyt248)
Differences Between the TPS65800/810/820 PMIC Devices (slva248)

Performing Accurate PFM Mode Efficiency Measurements (slva236 )

Powering today’s multi-rail FPGAs and DSPs, Part 2 (slyt240 307 )

Intel StrataFlash Embedded Memory (P30) Power Solutions (slva218)

Extending VOUT Below 1.2 V Using an External Reference (slva216 )

TPS6501x Device Comparison (slval65b )

Understanding LDO Dropout (slva207 )

Recommended Power Solutions for the TMS320x2810/1/2 DSPs (slva204 )

Using 3.3-V Signals for Spartan-3 Configuration and JTAG Ports (slval59a)

Monotonic, Inrush Current Limited Start-Up for Linear Regulators (slval56 )

The TPS71501 External PNP Transistor Boosts LDO Output Current (sbva015 )

Extending the Input Voltage Range of an LDO Regulator (slval19)

Digital Designer's Guide to Linear Voltage Regulators & Thermal Mgmt (LDO) (slva118 )
ESR, Stability, and the LDO Regulator (slvall5)

DMOS Delivers Dramatic Performance Gains to LDO Regulators (EDN mag) (sbvy001)
Using LDOs and Power Managers in Systems with Redundant Power Supplies (slva094 )
An Easy Solution to Current Limiting an Op Amp (sbva011)

Voltage Regulator Solutions for Xilinx Virtex E Dual Voltage FPGAs (slva086 )
Understanding the Terms and Definitions of LDO Voltage Regulators (slva079 )

Technical Review Of Low Dropout Voltage Regulator Operation And Performance (slva072 )
Low Power 150-mA LDO Linear Regulators. Extended Output Voltage Adjustment Range (slva071)
Fundamental Theory Of PMOS Low-Dropout Voltage Regulators (slva068 )
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Designing Switching Voltage Regulators With the TL494 (slva001d )
Implementing a Direct Thermocouple Interface With MSP430x4xx and ADS1240 (slaal25a)
ADS121x Analog-Digital Converter Applications Primer (sbaa022)

FRICHE TR AE
High-Voltage Signal Conditioning for Differential ADCs (sboa096 )

Improved Voltage Reference Filter Has Several Advantages (sbva010 )

Low Power Operation of REF102 10.0V Precision Voltage Reference (sbva008)
Make a Precision = 10 V Reference (sbva007 )

Make a Precision -10 V Reference (sbva006 )

Level Shifting Signals with Differential Amplifiers (sboa038 )

Make A Precision Current Source or Current Sink (sbva001 )

The ACF2101 Used as a Bipolar Switched Integrator (sboa029 )
Voltage-Reference Filters (sbva002 )

FL AL
Make a Precision -10 V Reference (sbva006 )
Boost Instrument Amp CMR With Common-Mode Driven Supplies (shoa014 )

Diode-Based Temperature Measurement (sboa019 )

Make A Precision Current Source or Current Sink (sbva001 )
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Basics

M SP430 Flash Memory Characteristics (aa334 )

Efficient Multiplication and Division Using M SP430 (slaa329 )
Features of the MSP430 Bootstrap Loader (slaa089d )

M SP430 Software Coding Techniques (slaa294a )

Oversampling the ADC12 for Higher Resol ution (slaa323)

MSP430 32-kHz Crystal Oscillators (laa322)

Migrating From M SP430F13x/14x to M SP430F23x/24x (slaa38la)
Migrating From M SP430F16x to M SP430F261x (9aa380)
Application of Bootstrap Loader in MSP430 With Flash Hardware Software Proposal (slaa096d )
M SP430 Competitive Benchmarking (slaa205b )

Driving Large LCDswith LCD Peripheral of the MSP430 (daa272)
Automatic Baud Rate Detection on the MSP430 (slaa215)

Choosing an Ultra Low-Power MCU (slaa207)

Controlling the DCO Freguency of the M SP430x11x (slaal74 )
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The MSP430x3xx Clock System (slaa080 )
MSP430 Family Mixe/A-Y" ignal Microcontroller Application Reports (slaa024 )
Using Two M SP430F4xx Devicesto Drive Additional LCD Segments (Slaa293)

Peripherals

PMBus I mplementation Using the M SP430 USCI (slaa386 )

Using the USCI 12C Master (slaa382)

I mplementing SMBus using M SP430 Hardware 12C (Slaa249)

Using the USCI 12C Slave (slaa383)

CEC-to-12C Bridge With the MSP430 (slaa377)

Implementing IrDA with the MSP430 (dlaa202a)

M SP430 Capacitive Single-Touch Sensor Design Guide (Slaa379)
PCB-Based Capacitive Touch Sensing With MSP430 (slaa363a)

MSP430 USB Connectivity Using TUSB3410 (slaa276a)

Interfacing the MSP430 with MMC / SD Flash Memory Cards (slaa281a)
Software 12C Slave Using the M SP430 (slaa330 )

Interfacing an EEPROM to the MSP430 12C Module (laa208 )
Interfacing the 3-V MSP430 to 5-V Circuits (daal48)

Implementing a UART Function with Timer_A3 (daa078a)
Implementing An Ultralow-Power Keypad Interface with M SP430 (slaal39)

Debug M SP430

Programming a Flash-Based M SP430 Using the JTAG Interface (slaal49c)
Advanced Debugging Using the Enhanced Emulation Module (EEM) (slaa263b )
A Flash Monitor for the MSP430 (slaa341)

Mixing C and Assembler with the MSP430 (slaal40)

MSPA430 Isolated FET Interface (slaal84 )

M SP430 Applications

Audio

Speech and Sound Compressi on/Decompression with M SP430 (slaa361 )
Solid State Voice Recorder Using Flash M SP430 (slaal23)

Pong Video Game Using the MSP430 (slaal77)

A Low-Cost 12-bit Speech CODEC Using the M SP430F13x (slaal31)

Detection

A Simple Glass Breakage Detector Using the M SP430 (slaa351 )

I mplementing a Smoke Detector With the MSP430F2012 (slaa335)
Ultra-Low Power Motion Detection using the M SP430F2013 (daa283)
Rotation Detection with the M SP430 Scan | F (slaa222)

M easurement

An Electronic Water Meter Design Using M SP430F41x (slaal38a)

Ultrasonic Distance Measurement with the M SP430 (daal36a)

M SP430F4270 Altimeter Demo (slaa254 )

Implementing a Single-Chip Thermocouple Interface with the M SP430x42x (slaa216 )
I mplementing an Ultralow-Power Thermostat with Slope A/D Conversion (slaal29b)
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Low-Power Tilt Sensor Using the M SP430F2012 (slaa309 )

Control

DTMF-Controlled Remote Switching Application Using the MSP430 (slaal78)
Decode TV IR Remote Control Signals Using Timer_A3 (slaal34)

PWM DC Motor Control Using Timer A of the MSP430 (slaal20)

MSP430 Stepper Motor Controller (Slaa2230)

Digital Fan Control with Tachometer using M SP430 (slaa259 )

Fuzzy Logic Motor Control with M SP430x14x (slaa235)

Ultra-Low Power TV IR Remote Control Transmitter (sllal75)

Power
Li-lon Battery Charger solution using the M SP430 (slaa287 )
HDQ Protocol Implementation with MSP430 (slaal96 )

Filter and other algorithm

Efficient MSP430 Code Synthesis for an FIR Filter (slaa357)
Random Number Generation Using the M SP430 (slaa338)
Wave Digital Filtering Using the MSP430 (slaa331)
Sprea/\-Y" pectrum Clock Source Using an MSP430 (slaa291 )
Digital FIR Filter Design Using the M SP430F16x (slaa228 )
CRC Implementation with MSP430 (slaa221)

M SP430 Embedded Soft-Modem Demo (slaa204 )

MSP430 Internet Connectivity (daal37a)

Current Transformer Phase Shift Compensation and Calibration (slaal22 )
Implementing a Real-Time Clock on the M SP430 (slaa0764)
Using PWM Timer_B asaDAC (daall6)

Low Power RF

Clear Channel Assessment Using TI M SP430 and CC2500 Radio (slaa365)

M SP430 Interface to CC1100/2500 Code Library (slaa325)

Ultra-Low-Power 27-MHz Wireless Mouse Reference Design (slaa302)

Operating the TRF6903 w/M SP430 Evaluation Kit in the 315-MHz or 433-MHz ISM Band (swra049)
|IEEE 802.15.4(TM) and ZigBee(TM) Hardware Platform using MSP430F1612 (slaa264)

Measuring the Packet Error Rate (PER) Using the TRF6903 w/M SP430 Evaluation Kit (swra050)
ANO33 -- Porting of RF Blinking LED Software Exampleto CC2420 - M SP430 (swra059)
Implementing a Bidirectiona Frequency Hopping Application W/TRF6903 and M SP430 (swra41)
Implementing a Bidirectional Wireless UART Application w/TRF6903 & M SP430 (swra039)

M SP430 with external AD/DA/DSP
Implementing a Direct Thermocouple Interface With M SP430x4xx and ADS1240 (d aal25a)

Interfacing the DAC8555 to the M SP430F449 (slaa344)

Interfacing the ADS1251/52 to the M SP430 (slaa242)

Using the ADS8361 with the M SP430 USI port (slyt244)

Simple PSE Solution Ddlivers High Power-Over-Ethernet to 16-18W PD Over Two Pai (dva224)
PSE Solution Delivers High Power-over-Ehernet to 25-W PD Over Two Pairs (dva221)
Interfacing the M SP430 with a DSPApplication (dlal74)
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Interfacing TM S320C5000 DSPto MSP430 Mixed Signal Microcontroller (spra639a)
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Custom Bootloader Options via One-Time Programmable (OTP) Memory (spraag3)

Using the eQEP Module in TM S320x280x as a Dedicated Capture (spraahl)

TMS320x281x to TM S320x280x/2801x/2804x Migration Overview (Rev. A) (spraab8a)
TMS320F280x DSC USB Connectivity Using TUSB3410 USB-to-UART Bridge Chip (spraa9l)
Microstepping Bipolar Drive of Two-Phase Hybrid Stepping Motor on F2808 DSP (spraau?)
Running an Application from Internal Flash Memory on the TM S320F28xx DSP (sprad58h)
Flash Programming Solutions for the TM S320F28xxx DSCs (spraal 3)

Hardware Design Guidelines for TM S320F28xx and TM S320F28xxx DSCs (spraasla)
Configuring Source of Multiple ePWM Trip-Zone Events (spraar4)

Power Line Communication for Lighting Apps using BPSK w/a Single DSP Controller (spraad5)
Copying Compiler Sections from Flash to RAM on the TM S320F28xxx DSCs (spraau8)
Hardware Design Guidelines for TM S320F28xx and TM S320F28xxx DSCs (spraasla)

An Overview of Designing Analog I nterface With TM 320F28xx/28xxx DSCs (spraap6a)
Interfacing SD/MMC Cards With TM S320F28xxx DSCs (spraao7)

TMS320F28xx and TM S320F28xxx DSP Power Reference Design (slva296a)

Custom Bootloader Options via One-Time Programmable (OTP) Memory (spraag3)

PowerPAD Thermally Enhanced Package Application Report (slma002d)

Running an Application from Internal Flash Memory on the TM S320F28xx DSP (spra958h)
Power Line Communication for Lighting Apps using BPSK w/ a Single DSP Controller (Spraadb)

3.3V DSPfor Digital Motor Control (sprab50)

TMS320C2000™ DSP Controllers: A Perfect Fit for Solar Power Inverters (spraae3)
TMS320F280x Based Digitally Controlled DC-DC Switching Power Supply (spraab3)
RAMDISK: A Sample User-Defined C /O Driver (spra861)

TMS320F2808 Power Controller Board (spraam3)

Using the eQEP Module in TM S320x280x as a Dedicated Capture (spraahl)

TMS320x281x to TM S320x280x/2801x/2804x Migration Overview (spraab8a)

Recommended Power Solutions for the TM S320x2810/1/2 DSPs (slva204)

TMS320F2810, TM S320F2811, TM S320F2812 ADC Calibration (spra989a)

Controlling the ADS8342 with TM S320 Series DSP's (slaal76)
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Interfacing the ADS8361 to the TM S320F2812 DSP (slaal67)

Interfacing the ADS8364 to the TM S320F2812 DSP (daal63)

Signal Conditioning an LVDT Using a TM S320F2812 D SP (spra946)
TMS320F281x Boot ROM Serial Flash Programming (spraag2)
TMS320x2833x/2823x to TM S320x2834x Delfino Migration Overview (sprab26)
Configuring the TM S320F280x DSP as an 12C Processor (spraan8)

045 Stellaris A %EicZ& 5|

Isolated CAN Reference Design (Rev. B) (PDF 48 KB)

Configuring Stellaris with Pin Multiplexing (Rev. A)  (Multiple Files)

Using the Stellaris Ethernet Controller with Lightweight 1P (IwlP) (Rev. B) (PDF 122 KB)
Using the Stellaris Ethernet Controller with Micro IP (ulP) (Rev. B) (PDF 128 KB)

Using AES Encryption and Decryption with Stellaris Microcontrollers (Rev. B) (PDF 113 KB)
Using Stellaris Microcontrollers Internal Flash Memory to Emulate EEPROM  (Multiple Files)
Programming the On-Chip Flash Memory in a Stellaris Microcontroller (PDF 95 KB)
Creating an Autonomous Car with the Stellaris LM3S316 Microcontroller  (Multiple Files)
Using the Stellaris Serial Flash Loader (Multiple Files)

Using the Stellaris Microcontroller Anal og-to-Digital Converter (PDF 170 KB)

Using the Stellaris LM3S615 and LM 3S316 to Control a CNC Machine  (Multiple Files)
Using the IEC 60730 for Safe and Reliable Operation of Stellaris Devices  (Multiple Files)
Using Schematic Part Libraries and PCB Footprint Libraries for Stellaris (PDF 178 KB)
Optimizing Code Performance and Size for Stellaris Microcontrollers (PDF 161 KB)
Migrating from Sandstorm-Class to Fury-Class Stellaris Microcontrollers (PDF 194 KB)
Implementing RS-232 Flow Control on a Stellaris Microcontroller (PDF 74 KB)

Flash Protection for Stellaris Microcontrollers (PDF 83 KB)

Evaluating PeerSec Networks MatrixSSL on a Stellaris Microcontroller  (Multiple Files)
Clocking options for Stellaris Family Microcontrollers (PDF 95 KB)

Application Update Using the Stellaris USB Device Firmware Upgrade Class (PDF 178 KB)
Adding 32K B of Serial SRAM to a Stelaris Microcontroller (PDF 97 KB)

ADC Oversampling Techniques for Stellaris Microcontrollers (PDF 177 KB)

Using a Selaris Microcontroller as an I/O Processor (PDF 126 KB)

USB Certification for Stellaris-based USB Peripherals and Embedded Host Systems
Upgrading to Stellaris Microcontrollers from Microchip's PIC Microcontrollers (PDF 112 KB)
Software UART for Stellaris Microcontrollers  (Multiple Files)

Serial-to-Ethernet Converter for Stellaris Microcontrollers (PDF 89 KB)
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4 ERTEESRE, FEEREETH, FE0RTaFRE,

5 EFRIILES (P/1) E2RAE RS

£ LERARSH GEF i,

7. GHEE, FERES GBI S, TR TR A AR T, . _

B s TIRRE R e R R e BEAMIT finEd UsDa00, NFEESEHE F5h S RER,
9. MEREI HRE & /RIFETRITE, I00T £ 228 USDE00, EPFETAERER.

AR AT, SRR AL, AR RIEIE M A BT ANk, RO AT T1 AL
o RO SR AR, OB N HE S AN T S ), i S S e R RIS A TR
TR TR

@ @ ‘@ @ - @ [3 Jhttp:.rfspp.wpgl‘o!dings.:amjweb_ord.phn -| |&)] ~ ‘EP'

rogram | Strategic Partners Program % | ADI3fIESSU(ELFEADC , EEW... |

PR PV | WSET/ R0 2, REVRREER 5. sk Bl

ERITR: . L .
Pending - SHRBESHEA LEARAF
R HRRER 1288 XK H
TR 2009-05-05 1%
J;ig 200003
_ o, &
ﬁé&jﬁg ' fmnk-lmang@cham
— 086.021-1376414999
TR NA Sttt -
= SN BESH A LEARAF
. . . R hRRERE128S kW B
EEAR: Local Delivery e
EESE ARSI £ 200003

EERER frank-huang@ti.com

086-021-1376414999

TESERRTRRE: [ BEES v
EPREHENVBEAHEEER . $E2 TH)

T
SPREIHAS BRI F#HES = ik TTRSE B “hit
EPEHES
1 |S01-OPA36SAID OPA36SAID I 5 RIMB $59.4 RMB $297
OPAMP USING SOHPAD?
(BT FEMXTSIFENHSR, FEEETRAEFEESES.) TE &t RMB $297

FHOEAFEESPPRIE THELEX B MEL5MM ¢ Standard Terms and Conditionsd, 7 RXRELZESRMITIMEN. ZH T RIPHHEESPP
ANHTEEAT RRRERENMG, RAWNETSPPRMBTELRTERDN, HNEICHT. IxeRlEEEMARERREKSPPAMSRITZ SR

5iRMAE.
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B. KGR ARTEH OIS M A AU RS AR T B . L an3RiIX B A
A 200905051411
o i VR T LR AR I Y AU [ 3 WP (PRS2 ks, BIATSER R 8, WP & 2B fli—
ANk AT

BPUTER - EETR

TELEIT & WO0-095000010 EE A Eiﬂ qf{ﬁ*ﬁzﬁﬁ:ﬁii’éﬁmﬁﬁl
TREE 2000.05.05 e HRERES 1282 AH
FlES: 200905051411 T
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PR ENEEBF SEES HEFRAE frank-huangti.com
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EEFR HEBH®RSE FHREK Ig 200003
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#PEs

501 OPAMP LISING Mew
OPA3BESAID ) S0HPADT 5 RmMB:59.4 297.0 .
OPAZBESAID OPAIREAID Line

a8 P2SH RMB297.0

3. M_EATERRATICRK

WPLCEIT 5, i AT, Hlnk s gl CH A Tl o, T4 500 7o
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‘rogram

| XTEN | =&EE | (REtEE | Eaédkr | iT$#FE | #3580 | 21
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o AL ST I A 0 DRI R M
B ®: [2009-04-05)-[Po0s-05-05

BN -0 F—0 B@ %10 #17

TME | mmiTes | wsTes | EESB | TRACKINGNO | #3350 HEEM | TR
2009-05-05 wo-ugsuuouu(—;)-ossouuu;) AR
2009-05-05 | WO-095000010 | $0-095000010 N

SERIANE AT TR o, D2 K, BrA 500 g6 M e Aie g A, #iiAE IR
TR LI

BEPUR - hHiTRe

WEIT ! S0-095000011 B gﬂ;&#&%ﬁﬁ#tﬁﬁﬂﬁﬁ
EEITE: WO0.-095000011 SRR 128 SR
ITE R 2009-05-05 118
RESE T:g 200003
et o f 086.021-1376414999-
Fnes: 2006 frank-huang@ti.com
WEiTEMe: RMB HEH b Eﬁl é&ﬁ* SHEF LEARAE
hEes: LR REE 1282 A%
WER FEEE Fanney Fan 11
HEREE 86.755.26711655 ext. 7507 +H
: . il 200003
PRSI R 086-021-1376414999
REIE (EREH A GRS frank-huang@ti.com
EEIR: FEERE HEBE:
M FEDEX
thiEe s
Eras:

TERZHRERS , (SRR RIS RE , ENERIEMITRLEGTE ; Tl University Program testing, pls help me finish this order iy,
the Pilto show U custormer how to pay the bill. Thanks for your help

OPA3BSAID oo Bgf\ﬂg 207.0
9.4 MNew Order
OPABSAID |20 o207
PHREIESR) 5 207.0
oA GERACER) 35.0
BREER) 332.0
iTR S8 332.0  2008-05-05
HHEE 0
« S 3O D iTERE AR
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ESEISY IR

©SPP.... ‘il PROFORMAINVOICE

Poms WL L3 L DATE: 2008-05-05

SOLD To: #MEEFSHIA LEAHRLF PAYMENT TERMS: T/T In Advance
LEMARER 128 S AR H114 SHIPPING TERMS:  FEDEX
& , 200003
fiE PAYMENT CURRENCY: RMB
Attn: H
Tel: 086-021-1376414999-
E-mail: frank-huang@ti.com
SHIP TO: BMEFESHEEA LEHRLT
EETHERERE 1285 K 15
118
& , 200003
FE
Attn: L

086-021-1376414999

DEVICE / CUSTOMER Web Order -

501- OPAS&SAID / OPAMP
USING SOHPAO7 WO 095000011 59.4000 297.0000

SUBTOTAL_ 297.0000
SHIPPING AND HANDLING FEE 35.0000
TOTAL({(RMB) 332.0000

B A UAH FEFXLEGERLASEXBELHIE (UTF&H# [WPI) ).

LFF i A Strategic Partners Program (SPP) MIts#iT FRT R, MRFCREEZSPPMYHCENTRFASWPIRTEEZTS.
(EFERBRWPISZPIRENESEH. BUERFWPIFTRFEFPEE(Invoice) LR FlERLR)

SALES: & # Fanney Fan

SHIPMENT FROM: China

OUR BANK:

BT BERT

1T LERLUET

WS a5 HFELERR S (LiE)FRLT
MS-S79: 096741-49809515001

WY, RFT A PE S o TN T, A L b ks el L
SR BT A B R BT o B L B R LT, R
A

Pl ERATH R 8
ChinaPay
|

o e-ﬁ'ﬁﬁ-ﬁ'

BERA VBN T AR

PI-085000011
20090505
RMB

332
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10.3 KFMHHISRICE

W EBHBRRE ZDPREH R BRI BB R 28 EHE DAC B, F S R R T T R A
OPA134PA INA133UA IVC102U TLV5638ID OPA300AID
OPA2134PA INA2133UA DDC112U TLV56361D OPA355UA
OPA4134UA INA143UA BRI pE 2% DACB8550IDGKT OPA3355UA
OPA827AID INA2143UA TLCO4ID DAC8552IDGKT OPA820ID
OPA228PA INA157UA UAF42AP DAC8554IPW OPA2822U
OPA2228PA INA117KU SAR # ADC % MDAC OPA842ID
OPA4228PA INA137PA ADS7882IPFBT DAC7811IDGS OPA843ID
OPA227PA INA2137PA ADS7818P DAC7821IPW OPA690ID
OPA2227PA INEIT PN ADS7886SBDBVT DAC7822IRTAT OPA890ID
OPA4227PA INA128PA ADS8504IBDW DAC8801IDGKT OPA2890ID
OPA211AID INA2128UA ADS8508IBDW DAC8802IPW THS4031ID
OPA340PA INA118P ADS7950SDBT DAC8805QDBT THS4011ID
OPA2340PA INA331AIDGKT ADS7861E DAC8806IDB THS4032ID
OPA333AID INA2331AIPWT ADS8319IDGST DAC8811IBDGKT THS4012ID
OPA2333AID INA333AIDGKT ADS8317IDGKT DAC8820IBDB THS4271D
OPA335AID B AU TR 28 ADS8326IDGKT DAC8812IBPW LR B 8%
OPA2335AID INA200AID ADS8371IPFBT DAC8822QBDBT OPA684ID
OPA365AID INA194AIDBVT ADS8412IPFBT iRt OPA2684ID
OPA2365AID INA213AIDCKT ADS8509IDW VCA820ID OPA691ID
OPAT727AIDGKT INA209AIPW ADS8505IDW VCA822ID OPA2691ID
OPA2727AID 4-20mA WUk 5% ADS8361IDBQ VCA824ID OPA695ID
OPAT734AID XTR105PA ADS8365IPAG JFET BB A OPA2695ID
TLV2460IP XTR106PA ADS8341E OPA656U OPAG94ID
TLV2462IP XTR115UA Y-A% ADC OPAB57U THS3001ID
TLV2463IN XTR116UA ADS1232IPW THS4631D THS3091D
TLV2465IN XTR111AIDGQT ADS1174IPAPT 4 ADC F1 DAC THS3201D
TLCO80IP XTR300AIRGWT ADS1246/PW TLV320AIC23BPW THS3001HVIDGN
TLCO82IP RCV420JP ADS1247IPW PCM1753DBQ PWM L 2 IR ) 5%
TLCO83IN i RN IO ADS1248IPW PCM1804DB DRV101T
TLCO85CN LOG114RGVT ADS1252U PCM1803ADB DRV102T
OPA129U BRI ADS1255|DBT BETHRE DRV592VFP
R R AR TR 2R TPA3120D2PWP ADS1271IPW OPA1632D DRV593VFP
PGA280AIPW TPA3001D1PWP ADS1274IPAPT THS4151ID DRV8801PWP
PGA202KP TPA751D ADS11461PW THS45211D DRV8824PWP
PGA203KP TPA6211A1DGN ADS1147IPW THS4503ID DRV8813
PGA113AIDGST TPA2013D1RGPR ADS1148IPW THS45011D DRV8829
B VIFFIV ##88 ADS1158IRTCT THS4511RGTT DRV8832
REF200AU VFC32KP ADS1240E THS4513RGTT DRV8834
DRV8835
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HikLkE ADC RS LA 35 TPS61K BOOST RGB LED IKz)j5%
ADS5237IPAG TLV3501AID TPS780330220DDCT TPS61030PWP TLC5917IN
ADS822E TL3116ID TPS78001DDCT TPS61200DRCT TLC5924DAP
ADS828E TLV3701ID TPS71701DCKT TPS61100PW TLC5940NT
ADS803E TLV3401ID TPS79601KTTT TPS61120PW TLC5942PWP
ADS805E TLC372IP TPS78601KTTT TPS61029DRCT MSP430 B A #L
ADS850Y/250 TLV3011AIDBVT TPS7A4501KTTR TPS61170DRVT MSP430F1612IPM
ADS62C15IRGCT TLV3012AIDBVT TPS74201KTWT TPS61081DRCT MSP430F2274IDA
ADS62C17IRGCT TLV2302ID TPS74401KTWT TPS63000DRCT MSP430F4270IDL
ADS62P15IRGCT TLV27021D TPS75901KTTT TPS40K MSP430F249TPM
ADS5517IRGZT PFC BB TPS70302PWP TPS40061PWP MSP430F2618TPN
ADS6124IRHBT UCC28051P TPS54K/SWIFT TPS40057PWP MSP430F449IPZ
ADS62P24IRGCT UCC28019P TPS54160DGQ TPS40193DRCT MSP430FG4618IPZ
ADS6123IRHBT UC2854AN TPS5430DDA TPS40009DGQ MSP430F4793IPZ
ADS62P23IRGCT UC2853AN TPS5450DDA TPS40200D MSP430F5438IPZ
ADS6122IRHBT UCC28060D TPS54350PWP TPS40210DGQ Stellaris MCU
ADS62P22IRGCT UCC28070PW TPS54550PWP TPS40211DGQ LM3S811-IQN50-C2
&b R AR 2 B g% L& PWM # i 28 TPS54331D B, F I [ % LM3S8962-1QC50-A2
CDCE925PW UCC28600D TPS54386PWP TPS63700DRCT LM3S3748-IQC50-A0
CDCE62002RHBT UCC2895N TPS54310PWP MC33063AP LM3S9B92-1QC80-C1
CDCM7005RGZT UCC2806N TPS54311PWP TPS60400DBVT C2000 MCU
CDCE421RGET UC2825N TPS54312PWP Charge Pump TMS320F2808PZA
CDCM61001RHBT UCC2808N-1 TPS54316PWP TPS60110PWP TMS320F2812PGFA
TRF37501PW UCC28220D TPS54610PWP TPS60500DGS TMS320F28235PGFA
TRF3761-GIRHAT UCC2891D TPS54611PWP TPS60100PWP TMS320F28335PGFA
BRG] & DAC UCC28230PW TPS54612PWP TPS60210DGS TMS320F28027PTT
DAC902E UCC28510N TPS54616PWP TPS60310DGS Other Products
DAC5662IPFB UCC28517N TPS54380PWP TPS60250RTET SN74LVC8T245PW
DAC904E UCC29002P TPS54680PWP DC/DC LED WKz TUSB3410IVF
DAC5672IPFB MOSFET IK3)) 28 TPS54373PWP TPS61170DRVT TMP275AID
DAC5687IPZP UCD7201PWP TPS54673PWP TPS61081DRCT SN65HVD1050D
kS I UCD7100PWP TPS62K,BUCK TPS61050DRCT SN65HVD1785D
OPA561PWP UCC27423P TPS62110RSAT TPS61043DRBT SN65HVD1787D
OPA548T UCC27434P TPS62040DGQ TPS61160DRVT SN65HVD1791D
OPA549T UCC27425P TPS62290DRVT TPS61161DRVT SN65HVD1793D
OPA567AIRHGT UCC27321P TPS62420DRCT TPS61165DRVT ISO7221MD
OPA454IDDA UCC27322P TPS62410DRCT TPS61150ADRCT ISO7220MD
OPA453TA TPS28225D TPS62050DGS TPS61180RTET ISO7241MD
BUF634P TPS2838PWP TPS62260DDCT TPS54160DGQ ISO7240MD
BUF602ID TPS2839PWP TPS62100D TPS5430DDA CC1101RTK
OPA692ID UCC27200D TPS62200DBVT TPS40200D CC2500RTK
OPA693ID AC/DC LED W358 TPS40211DGQ CC2480A1RTC
UCC28810D CC2520RHDT
UCC28811D CC2591RGVT

CC430F6137IRGC
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INSTRUMENTS

EM =R R R HKF R

PPN AN 7 (Texas Instruments), RIFRTI R A A BRI BY 2 S 2 | ,
RS FHAE S AL PRER AL G5 I ELUFE T AL (DSP) MARHI A
VE A BRSO BN, TISSE R DSP R AR 57 iAol
B, IR P AR S P (F S AL B A T 2R it T R A B )
S8 o RIIAEAER™ 4, Tt — 1 e i e s — R
IS SR AR R AR 5 2 I AU LR BRI, B R m MEREAIT
DOFEm R i an ORGSR ML 40 USRI R Te dallc A&
TR AR A o

TIAET ) KA RIE T 1996 4F, AT 1 g R &)
EAE A A T R, (R B R E R SR LA AR
SRR AR, S B S A PR AT HL AR . A 1998 4E
HHBWEAIT AR SRLOR, TIERED 180 KTk HEELH
ST 200 4R DSP $ AR SLEG %, FEAFIX LE DSP SLES S 4 55 9F 24000
AR E R0 HHLSR, 8 200 &AL TI TMS
F) DSP 5 I HA H T, 1000 £555 76 SCA1 500 AT R M S
W R, FHEUR R R RT SR ESEE, TI DSP K72 RIE
T4 DSP it K%E, @EEEEFS, Hirscmmm by ity
155,

2007 4F 10 H, TICEO HI& il WA ki, SAAZ0
KAt RIAE P EER A 8, SXbRTEE TG4k S A i | 38E
TN, Eoan T AP AT R 1 = B SRR AT o LA
GRS T AR, W E# e AR S S X U T
T AR S Lok FEEE I S22 AR 2N & PR i i e 2E 5
2, SRR AR A B Y

2007 4, TI S HIANE ERERE R FEE T8 &1E,
KT 23 ME—%%, F—S5REHM 20%; 2008 5, TI K2R
T RTAEENS, L, Wldb, BEPHRIY AT T 980T T1 PR
PR ARG & R T A PE, B 206 Ak 2g i 9000 B2E4 S
T SEPeEs; 2000 4F, TIHE—EMKT 59 E &SR EEIE,
TERN, WG, BV, TR, Ru:, WL, B, WAL s W
EINT TIMRHEFIRIT 5238, IERSZ R EEAT S el KrAd
T SETE, 2009 4F TI ARFHA 400 AP AT 15000 A4 ZM, FE, TI&EAHESRY wdeF
HG 4 — 250 40 A S A, AR S BB 469% ) BIIX LSRR, AR B T
P A S Bt 1) A AT A, B B AT AR 27 IR0 A A B 4 B 45 2 1) R ik it

IFIPTRE 25 10 4, JEEHE 2000, T1 A HHRIHE AR SR i A JTHOES 74 3 (B A T o [ A2 2 A 67
BUR A (L5 5 74 A2 6] DS LR BT HEZE ek |




ML EE PEXEFITR

Bal, THERERXFITRXIEZEETOSPAFITL, BURARXFITRIFIMSPA30KFiTX

=4y, RTERERIRIBRALR, TIEEIDSPRITAE, HEEZIN.

pavaclES RIS

EsMARHBEFERSFENREDEFLFEBRAREXFZENRAMEH. MFEZFS,

BOFIAE: http://www.ti.com.cn/home_d_univ

DSPAZEITXY:
- HBIK SRS T DSPsRBE

BRI AR KZF T -
- BAFRTLEUFTRE, ELIH

BREPKEFETR]:

- €135 MSP430. Stellaris. G2000

- IEERMEREEK. EHEFRIA MigiHERERTIEL R AR - BER IR ERE T

- [MAREER. FRARMPERMESE - MERBIRFZ SRR AR ERE - Y EEI
KERFEHMEH TR IRNERSE EArEHRAE - FRBEAIEER

- ERBIMRHDSPEXHZ LA - IREEXRESMEEMARERTIE - BRHLRTIHE
R, HEHE, PRI HE® * EERIETRT

- St RERNZE I T DSPsHYiR - MAEREERMEE BB ARAZ R cARBRIIRITRE

THLE, SRR REFERE)

- BRERTHRMB AR ETIERHF

S, FHREHEITERT IR AT
kB
- ZHDSPEEMHEESN

mmiLeE PE~RERRD

BRI A AT () ~ BRI m A ~ i miRER TS ?
TIFEGERFLINGFHEZNEATHEAMEEERE®HEEHUNTRER
FTiEE. ..

- NERERENTANRETE

- DEREREHANRREE

- AEAFHRRER LB HBHNEE
- DR R KBRS

- WERFREENRES

- NIBRA BRI RBH/CD

- NEFE  FER.....

UZEEEMLE  800-820-8682 KBTI AZH -
RERTE : 28—~ & - £ 9:00 ~ T4 6:00

RMIEME AMY. TIER - LEBERENRSNELEMNSREY -
Mif : http://www.ti.com.cn/contactus

SQs NtEHE

TIF20075 5% SERBE T EEAERE SHTIN
B HEIRS - E 1408 F LR H B
MRICFRBRME - HBFERELENES -

my. Tl

TI B T 2R my.TI > RESHAVSIAMFEROAF
REFFMF IPEEFRUAMIESIIAE -

HPIREMS -
- my.ti £ LREEBFFEABHEE - #Bid 6000 ER (Yt - {EEEM
- REER CHBITE - IRETSE

- IR E (] 4R 0 BB F MO B IR
- BIEEMIED)

- EM R F AR R

- BEREME A EESITHA

CNEHE  RAERKITEEH (Mov) RHIER
CRBRTEBRBSPQM R NTIEE(MOQ B R

- {TMg 4% : +86-755-83580555
- BB F{5%6 : spp@wpgchina.com
Bk : http://www.ti.com.cn/hdr_my_ti - Witk http://spp.wpgchina.com/sqs

HAPENENER  ZER2ERS BRAFBEERENRER !
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