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€ EMI/RFI noise sources can couple from anywhere
€ Some common sources of externally generated noise:

® Radio and TV Broadcasts

® Mobile Radio Communications

® Cellular Telephones

® Vehicular Ignition

® Lightning

® Utility Power Lines

® Electric Motors

@ Computers

® Garage Door Openers

® Telemetry Equipment
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€ Impedance mismatches and discontinuities
4 Common-mode impedance mismatches — Differential Signals
€ Capacitively Coupled (Electric Field Interference)
® dV/dt — Mutual Capacitance — Noise Current
(Example: 1V/ns produces 1mA/pF)
@ Inductively Coupled (Magnetic Field)
® di/dt — Mutual Inductance — Noise Voltage
(Example: 1mA/ns produces 1mV/nH)
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¢ Common-impedance noise
® Decouple op amp power leads at LF and HF
® Reduce common-impedance
® Eliminate shared paths

¢ Techniques

® Low impedance electrolytic (LF) and local low inductance
(HF) bypasses

® Use ground and power planes
® Optimize system design
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€ Reduce Level of High dV/dt Noise Sources
€ Use Proper Grounding Schemes for Cable Shields
€ Reduce Stray Capacitance
® Equalize Input Lead Lengths
® Keep Traces Short
® Use Signal-Ground Signal-Routing Schemes
Use Grounded Conductive Faraday Shields to Protect
Against Electric Fields
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€ Careful Routing of Wiring
€ Use Conductive Screens for HF Magnetic Shields
€ Use High Permeability Shields for LF Magnetic Fields
(mu-Metal)
Reduce Loop Area of Receiver
® Twisted Pair Wiring
® Physical Wire Placement
® Orientation of Circuit to Interference
Reduce Noise Sources
® Twisted Pair Wiring
® Driven Shields
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LP Filter Type ADVANTAGE DISADVANTAGE

RC Section Simple Resistor Thermal Noise
Inexpensive Ie x R Drop — Offset
Single-Pole Cutoff

LC Section Very Low Noise at LF Medium Complexity
(Bifilar) Very Low IR Drop Nonlinear Core Effects Possible
Inexpensive
Two-Pole Cutoff

T Section Very Low Noise at LF Most Complex
(C-L-C) Very Low IR Drop Nonlinear Core Effects Possible
Pre-packaged Filters Expensive
Multiple-Pole Cutoff
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Always Assume That Interference Exists!

Use Conducting Enclosures Against Electric and HF
Magnetic Fields

Use mu-Metal Enclosures Against LF Magnetic Fields
Implement Cable Shields Effectively
Use Feedthrough Capacitors and Packaged PI Filters
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RELZEAZIN,

SHIELDED SHIELDED SHIELDED
ENCLOSURE A INTERCONNECT ENCLOSURE B

CABLE

LENGTH=L

N
4 N

/717FULLY SHIELDED ENCLOSURES CONNECTED BY FULLY // [ /
SHIELDED CABLE KEEP ALL INTERNAL CIRCUITS AND
SIGNAL LINES INSIDE THE SHIELD.

® TRANSITION REGION: 1/20 WAVELENGTH
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d

€ V, Causes Current in Shield (Usually 50/60Hz)

€ Differential Error Voltage is Produced at Input of A2 Unless:
® A1 Output is Perfectly Balanced and
® A2 Inputis Perfectly Balanced and
® Cable is Perfectly Balanced
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Shield Carries Signal Return Current

COAX CABLE

v
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BsEhnit, s BOHOR 8 R BOR S S bR _Laxh s i FHEE S T80, i S Bk
ZePETN SR R . AT PR PR REUE R A 0 B R Tl 75 1% .

BRAA: EEBKEFURBAIIRFIE 7 R E R

JLF B B ASCR Tl R 25 A0 328 B30 0 R 24 i A\ 2 15 R ) HE b 288 TR ) S5 A R 1 B T8 AR 8 15
FETZ50%t, MR TARRL IR, TP S AR R BE, X 28 32 53 5% m] DAB s J0UAG: e 4%
—H AR, K p i B AL T PLAY I WU oy b e s, WAE R B RS &2 b=k
MR | TP AS 0 B 1 B A3 2 A O A i P, A R AR

S8 B K 2 S MO 2o RETHE S80S T LG 3o 10 B U kPl B 5K P45, AIRED
e B AP o 7 (2 L 5% SRR L1 838 0), {ERK2E M Bk, i BB ok L 6 K
2 14 25 - 10068 3 HOK B 100(f R MOK B8) 0 e 1100 H A i 080 28 )
R, DDk E e ST, WM 100 MHz, 20 mV, f55, i T Wit s
OB BR AR BRI, BT L VP G 1 CE SO N5 00 Pt e . 1% D032 ey A
BB AR, S P SR B R IR FOTHATRETR R 7 S . R A BITRIEETH AR
SRR LG i 17 R R MR, PR 3 R 0 L DR ek P 45 L T A,

£ 2 2% SCHR 1 I SR 8 SEOR 83 Mk b, A SEFETHi A 431 (QP80, OP42, OP249Fi
AD845) ki AL A B A AT A I f%, T A 28 MR NER I /D T 10 wVI (s (Pr
B A, EBJTRMABRBREGT, (Wi bEE S0 B s mm kb, X
A RS A LA nT LS R i R e (i B8 (ADZ97fIADS27),  HE ¢ 41:(QP200F1OP297) [y
(e M/NF10 WWHT & ERANG) . AT, HE@RBORSEEZ R MRt 2%
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WXL, AT DAL I RFIEE R — Sehf i, |08, s PRt 52 PR LT 5 A 5 IR i
b, Wbt i, EESRERR MMeErStEakarmbaEmE. Lk, Bf
FETH A ICILF L R A BITINICA B i, 3, TR sFORE R AUR
JOR A, KRR H R ML, SEPR b, XRERE R FE B BBOR 8 BUURIOR 3 3 5)
ZREVEWZ M, 1 H, FETHA 8BRS (SR BOR AR ) A 55 ZREVE R 52, A
B T AR T A ik,

A LA AR MBI TSFETREA ZE 5, WATAT LR &5 — T 28l TR . BT A A
BB Z IE (WMPNEE (R R SR S5 i, %85 RV BAT S0k v Fnil B iy JE 2
M, —J7m, FETHEMEZMEINE R 17 f B PNEE & b AL e iy hil (MR - Tk &%), FET
AVL-VEF PR 2 5 1, DIk, ASibbBITH HA 2k,

KR ERRESmN S, AP AERESEWMES, BIREET HIEFTEBRRR
i, HBARICHEFT NI TEW RIS A JLAMHz, (B SRS AR iK1 T TAE
i, AL GrERIE R Rl 3mSR A BLHTK Pt i 2283 4F P RRFIR i A8 4 22 . FE(RZ)
FERBR RS, LA AILEBJLT TR, mAEhSERIERRERIS, YT
WILTFWK, EXEHNRNILFEIER T, RhFeas FRFER ke P 3E 22,

PILESS 1 OC T RFVER e R D — R EWLSE, BRRORASFIRBOR SR IEN

€ BJT input devices rectify readily
® Forward-biased B-E junction
® Exponential I-V Transfer Characteristic
@ FET input devices less sensitive to rectifying
® Reversed-biased p-n junction
® Square-law I-V Transfer Characteristic

®Low I, devices versus High |, devices
® Low l ..,y = Higher rectification sensitivity
® High |, = Lower rectification sensitivity

E1: XFisEBXBFMNRBKXEFMARRFIE 7GR EH— L — RV 5E
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5 %iE: BJT RFIER

SEERY], SHAFETRMAMRLSFHLL, BT A S HA EaRFIER R REE, W]
VAR 53 B S5 PR 5 TR R R X — IR

REHLEE T N R b aniE , W T R AadE 2LV, PNSE RS & A B i ds ., HF
TE 5% 3 Fi A P BT foh P4 55 0L 308 i tH 0G0 0T R B, B8 0 O B BB R R, A e sl bl
o XK 2 A L AR AS: D R I O A R, X — mAE IR FE B FR R S U,
i A A ot P PR AT AV 8 P A PR B ek 2 8 P Ml

% ORI T BI TS A LI AR IR A 05 i, FEMLRABEE, BRIER EIEHEE
giit, REERURW], SRR T B AT DLR A 5 AR SE AL (AC) (P AR T)
MERIAL(DC), Ja—Hn LR AAR2E R, BiRERINRZE N

4 A1

ZARERY], BB B s S HEE R R BEV 1 05 DL R G I 2 5 A AR R TS
JRIEEE . 4 TRIPBRAX R R, EE, 18 mARMA T TR BA10mV  &dfE
5 vl AROBUR P A P78 1 B i B FR R R IR AE 20O 38 A,

Ik D B i R A AR R R R DR SR IR B TR B . BT s BOR 88 M SGRBOR 2 fa A
ZARDIRPE AT R SRR, LA MIE, B TR AV RIS (LR
)R TT % B, FETREER D2 ES mV S5, S S AR R i A 4B 1Y
Wb E, AR, XU U AR ACHE A 5 J 1 RETEUSTHOR 2 A i

541 %i%: FET RFIEER

2231 W] TIFET It R I R T 0 05 5, AEBLANTEE . RIIMT A T
FETH bl AL 088 I o0 AT, % WL IR 5 W n B bR /D TR V R RO R . A 204G T
FETTm Ak AL i B B PP 45 2R . AnBJT—#¢, FET Broith A Qi M B imisr.
ahgn TR IRR AR R BRI A AN, Hp R R ERRRRIES ST, BV IR
JEHF 7 RIEEE
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g, AX2WBW, MFETMBIT MR 225 EE,

Ipss

2
. | ¥X

Vp

fH)E, fEBJTH, SRS Hi S E AR ROK- P KX R, JFETRKA
TR ZE AL 5 b T A - DA i FE B T R L L JRIE L, 5 HL 0 3 e BT L PRV B T R
b, Z2ROMILMSE, BT R, @0 T OORBOR & s BSOS i A 2 FET (i
B AR AR IR ZI0.5T . PRI JFET Tl fL It 9 28 165 i 2 Tl FL IR TE5C, B LAl Fn I
fERIER, '

P27 B TRIFET 2 ] — Wil i 1 ety s S be e, ACBlly, UM 1445 LA 576
FYRAL S, BT 20 pA T 12 VT R B BUFET, 45/ 2R PEREE 10 pA
SRR, TIREREET, = 25°C,

¢ BJT: ¢ JFET:
Emitter area = 576um? Ipss = 20pA (Z/L=1)
lc =10uA V, =2V
V; =25.68mV @ 25°C I, =10pA
2 2
Alc = (V—XJ ° Ic AlD = [V—XJ ._IDSS
Vr 4 Vp 2
2
vy W
264 400x10°

€ Conclusion: BJTs ~1500 more sensitive than JFETs!
E2: BJTS5JFETIHM REELLE

AEAH [R] R 5 PR ORE KT T, OB Pk ot AR v B B B T RO A AL L TFE T I A HR i RO 28 L 24
K1500%%, X—&5BIEWE R, XML 2 FETH A BORS RN REE DT
Kig FEHFE . Pk, ETnT USR5 2 REVEE IR DI IE

WP Bk A, FTUMER T A4S BT HPAJLFEEERBORERI N AR E, Bk
REISHICH B PERE T REXTICHMR LIS I S A UV R,
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R HTRW, JCR SRR R IR ROR S, REUVEEER S T HUAE SR B0 P07 I IE L
P, A TR RTRE DR RS Bk 28 T I RFIBE L, 6 25015 i A 2 2 Al 0k /0 BT B T P v
o DB R TP D B BT R T IR

DIz H K2R F0 (LRI A 28 EE BE P R RFIRE

EMIFIRFIZ: ™ B 3 Wil i A FE AU AL B O BELI PR R . |R T alr DER TR MK, KB is R 4%
L FTRR B A 2 RGO MHZ G B N RFE S . B, dn2RaX 2Eaii S 5 R gl i s
BORASRA . B e B U RS & B R B BORS: , X285 5t 2 Tl I A RO 43 45
MBEAT R, AR RSB L N ERKN, AR T IR WBE R T
E U HIEANLH, T — E 5 8 A G R IR I 40 T ok /D S TH B X e iR 22

I B R PR R T LR ICHU IS | ) L RURFIRE R e Mk, BORS A fifi 18 % BAL SRS,
BB, M, R REREMURFITEE LSS, W BEHRFIINE ., IEM A
PRz . FIRPLIE DS . X2 )5 S0 BRI A B SR EMI/RFIR 1,

BHEBKEREA
75 1 i A 2R i ) B A 07 05 SR S s B OR A Hn AN IR I8 0 2% . AnPEI3 PR

R1=2R R2=2R R3 R1=R
c p—

1L

R3

R2

EMI FILTER BANDWIDTH = 1
> 100x SIGNAL BANDWIDTH 27 RC

E3: BTFiEaEMXa8 B iEEEMI/RFIESE RS

fEAM R BB R AHBEBORSE T, iEMasmACAL TSR HRI-R2.Z |, itk al LG
H R R KA, mMEFR, EREBCRREREOL T, BEHATREREN
-R3/(R1+R2), R, CAREHBERZBRBRSHRMERMA, S EATREE.
P U8 0 A alr B /D MBS TEI 1006, DMERE S HURIE R &AL,
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AN R EEBFEHBEE RS, BRACHUEEREEREBR RS, HENR
FR) i A\ FELBEL 2 i R HH 38 SRR 28 7 AR A R R DA 3 . PRI B0 T 0 i 2R PG i ol
L, WINPORG YA, MLATEATE 0L T ARA DL H BB RE Bl e S B, BRIk R
16 F R NPORs % i 75 s I R L 2

TEEENZ, TUHSGERBIEERL, HE, A RBIKbiIEEE s, —&k
ANEBIE100 (10 MHZzE 100 MHzI ), BRI, 75 551 20 18 5 K 1 HE 28 R 2 I A AL,

ES X1 PN

A T AFAE LB (CM)EMI/REL, 5 8 A FRROR 8% % BLIE R R IR 2L A U . X s oK
P AAERRIERG . mH, MERRREGHE, RAEIIFRICR O T, EMI/RFIR
BRI E,

Pl 4 e 7 A AR O 25 45 41 20 i L TE 0 Ol P DR 8 7 i - S b, i LB vR ISR OR 2%
AT LLSR 2% Bl 23 A rp B AR — B, ASCRIOR 4% 2 RiTAH X 52 2% B~ i RCOE 35 45 7T UL B
AR . ACFRIBOR 23 T hid ot H0g 45 BB e B, B 0] B BT 5 A 34 4 R 17 gm R (1]
HFARER),

1 ’
VOUT

Vin IN-AMP
R2 C2 —
i AVaAY, /é

- c1-C2
Torr =(R1+R2) | =LE2 +C?Z|

Tewm = R1+C1=R2:C2

Toirr >> Tem

R1+C1 =R2:C2

R1=R2 SHOULD BE 1% RESISTORS

C1=C2 SHOULD BE <5% CAPACITORS
1

DIFFERENTIAL -
FILTER BANDWIDTH an(R1+R2)| C1C2 .
C1+C2

E4: R EFEHHR/EZRRC EMIRFIIERES
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R, fEigdash, JEEE(RLI-CLFIR2-C2)MIZEE(DM)fE 5 (RI+R2, LAIKC3 || BHkRICL-C2)8
Z B e T IR N . WARRI-R2FUCL-C2PLFE A,V HIHRA f AFE R4S 5k & S i A
R BRI ZERES ., Hik, CIAC2HH A Z D4 5%PLhEL, RIFIR2R A 1%4:
JEMBBREL, DARITUCAS, R MV, Sk i i IR DA X RI-R2E (6, HAEMBILEL., 1E
RXARIEM &b, PRI CIPLE K T CIEC2(C3 > C1, C2), DAMEIMHIH TR1-CLFIR2-C2Mf
] RO DL AL 5 R ABE(CM) - ZE B (DM) et , M S B A E 22055 .

T PR IR B 25415 5L 0 2 D A A S A DI 1008, . SEbR b, DR AR AR I PR R AL R A
KRR PCRUER MR L, T H 2 58I R BOR S A i, DA S i PR RE

BISPT /R A iz g D as 250, & A SR B CRBORE: . RCOUHFR % MR P EOR, A
] AR HOR 25 B 5 e ], WP aX 2R i a5 Ui ie o 1 IKEMI/RFLR S5 B8 FnEngg 7 3m
IR B BT (55 TC IR 2 AR SR AR OR B AR EL )

50Q
RF CM test
SINEWAVE (— ®)--v---- «—
SOURCE b DC - 20MHz
b 1V p-p
o R1
v '
N : AN/ \s .
T : C1 %
Vin ; C3 ——
l : R2 C2——
© Y AVAY,
U1 R1/R2 C1/C2 C3

1% 5% 10%

AD620/621/622 4.02k 1nF 47nF
AD623 10k 1nF  22nF
AD627 20k 1nF  22nF

ES5: EFTFAD620%3), AD623, AD627THIR ENRMAEFHIRE
HEFEERC EMIRFIE 28

A7 ARG E FEMIURFIRBRE, nl LA dm A HBHIE L Vp-pR LB S5, R, R
FH B R RO 28 (InAD620), FEREEE A 1000/ 4 1k T TAERE, 345 Mk KRTI A %
AL R RS AE20 MHZ{G B N4 1.5 uV, FEADG20IE IR 4 /R Bl , 2253417 984979400 Hz,

FCAEYE 3 1 42 14 1 P 0 HL S PFEMI/RFIQRP, W] DABHRTCIRRCIR P AS, dnBEl6pR,
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50Q RF CM test
SINEWAVE ":r“'i « DC - 20MHz
SOURCE L 1V p-p
v
°
LAY

o<—E<—>o

¢ COMMON MODE CHOKE:
PULSE ENGINEERING B4001
http://www.pulseeng.com

E6: HEBHER, LURSEERIGERFEMIRFIERIRIE, HRIEZEERT
AD6207 5 (X Z A 2§

B TR TR UAN, i B A TEERAE BT Pe i B 08 Dk 2% 18 B A kg
A, R, ERAEERLRE 2 ET, EoRRRE R YL & Pulse Engineering
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[ (nB4001), rlCLynfriiliE, S P EE, Wik, BUCRAMESH, 4
R, HEOMORH AR B AL WU A N TAE, R, FESHRIRCIEN 2 RIIAE, HRH
PO B B DE I 2 O R PR AL 2200 08 D . Bk BE Pl ST R R1-C3-R2&E 82, W LAEHE i [ 5
RS i A PR MR IE D

BT MR AL AOR BB EMURFIIE DR RO B 2 15 B, 5 B 3Cik1-9,
BK 284 tH FIEMI/RFI

B 1% A AR RS I EAT IR A, 3BT E By 1k BOR A8 i th 32 BIEMI/RFIRRE R, AET %
RN AER e B K iU gE JEH LA A0 TS . M 2R W B RRFAS 5 n] DL & 0] H 52 2
R BORSH A S, I LA A e B AT 2K Ok HH A Hi o

HLBEL R /o8 Bk SR PR Ak B (ol P 38 55 it e IR O, B e 4 AL B A i HH DB e 2, A7
(EJ7 HLE%) B

S P 7B R i R B L A - BT R R R (T 7 LB Je, T AR DR 4%, R XMe e
FE 2, fath R BRI A A ORER S R RE RS ROk AS . (i C B R AEAE (R D #E
AP WEAEE R . S5, Lo SR B it %, R rd i s
TR LR = A A

Page 8 of 10




MT-096

ABirh, FrikRCILHZI7%3 MHZ(E 54 58,

AMP

AMP

i AL AR S H A s BEZR B

R1
10002 RESISTOR or
Vour FERRITE BEAD
(or BOTH)
R1 R2
100Q 1000
AN T AN—o0 Vour RC “T” FILTER

C
g; 1nF

BE7: BRhiEE FB XN R A 255t F ZIEMIRFIB =20, LR £

KEHBIIELT
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18
OHMS mA
1.7 39 = 275
24 = 50
1.6 75 = 15
VOLTAGE _
v) ' \\
14 \
13 <
125- - -Sc-4--F-"P— -4 - -4 -}
1.2 \\\ \\
1.0 \ \\\
0.9 S —
3.9 OHMS \ 24 OHMS 75 OHMS
0.8 . : . ™~ . .
0O 20 40 60 80 100 120 140 160 180 200 220 240

SERVICE HOURS

Courtesy: Duracell, Inc., Berkshire Corporate Park, Bethel, CT 06801

http:/iwww.duracell.com

E1: £FEMN1500 "AA" G514 8B jth 6918 B F5 1%

AT TRITAET ARV, REAE T ICE D IRAENRE, AUiKEFLMCMOSE i
Zyshr, mE2RrR,

ViH mIN

ViL mAX

oy —

? Vop @ Vpp
l: Vop
—|__ pmos igh = “1”
High - “1” ngh 1
v
PREDRIVER — 0 OH MIN
INPUTO——]  LoGIC OUTPUT
l: NMOS

Low = “0” v
Low = “0"{ OL MAX

ViLmax = Maximum Allowable Input Low Logic Level

> ViHmin = Minimum Allowable Input High Logic Level

VoL max = Maximum Allowable Output Low Logic Level

VoHmin = Minimum Allowable Output High Logic Level ¢

E2: #£ECMOS ICH HiIRzh2EHI B E
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B3RS TR T X g LA B bR, 1, S MCMOSEH (114000 Z51) A% A B A
SEXRO03 V FI0.7 Vo, SR, B % 5 CMOSIE # i it e A TTLAILVTTLHL
TAE B HTDSPRIE RS V3.3 VLA Rk, 1R, 5V TTLFI3.3 V LVITLA A ffd iy
BB L SR R, H 22 S BLAE 2 V7 v B P B R BR 5 1
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5V CMOS TTL
Vog =4.5V-5.5V cc = 4.5V-5.5V

MODERN 5V OR 3.3VCMOS LOGIC ICs

ARE TTL OR LVTTL COMPATIBLE
Voy = 4.44V l

LVTTL

Ve = 2.7V-3.6V
Vi =0.7 Ve EIA/JEDEC 8-5 2.5V
=2.3V-2.7v
ElAIJEDEC 8-5 1.8V
=1.65V-1.95V
Vi = 2.0V Vi = 2.0V Vou =2.0V
V) =03V, Vi =17V
- e Viy =15V Viy = 1.5V H Vou = Ve - 0.45V
VlH =0.65 VCC

VoL =05V Voo = 0.4V VoL = 0.4V VoL =04V VoL =045V

E3: tEEREF

] b b 4 U EDEC(H 15 FL % A TR R A2)HI5E 12.5 VARHE(JEDEC 8-554rif)F11.8 V
PRE(ZHEICIR3), A RS HABACA EprdE, HLInGTLOH #hl R 252 4), BTLOERICE
#B4R), ECL(SHHHi A 184). PECLOIEECLIZ)FILVDS, AR, £ %X SebnifE4hd £t
HARMR AT, AR xE i -3 /5

NP3 T AR i, 3548 3 A T A AR )t 0 TCH T i 7 4 i 20 3085 0 0P 5 T i
W, —MMIFRE—AN5 VITTLE &R E — N33 VLVITLIC, 5V TTLSH E#Bid TLVTTL
HUALBREE ) (> 3.3 V), KT LVTTLA H i Mok A BEHRER 55—/ T A I 8 2 75 3 55
HH2.5 V ICHEE)5 V CMOSEIE , oK 2.5 VE P88 &5 L T A2 LA S5 V CMOSHi A By
PRI E(V,, = 3.5 V), KB TR T 32 I 38 7 e 2kl s — —
B4R ORI P, 9 SRR, AT R IR O A 0 R i M S Y
TR, e SR TP BRI A IR A2 R TR

B E T & FIeE IR

WA ZR SRR T/O5 | M LA SZ K THV Bk, flin, mR—4AS00vV,H
25V, A2 T3.3 VI A RE, JFHHg s el Ik Z3.3 VIR E, WFRi%2.5V
S AZEEN33V, MAREASZENESCERM S W, H R 22806 ER
Y, fEmAFRET, 2.5V CMOSHZ % th R T ERE 2.5 VIR /M FH
(PMOS FETHJR, ). BAA, fRiZAHIERH N BB R3S VAR, EEAERMRTHES
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BSRE. SR, WAR25 VA —A =B, EBRE A FRH3.3 VICHK Lk,
R SCRF S . BMgE2.5 VICRR TRMGE =) %M, 3.3 VICH a5 T2.5 VY
SRR, AR ATHEBIINA2.5 VICH .

HL TR Y 25 7 rT IR IOR B TR ER TH A SV, MESEENES, WelitE SRk
MR E, B, R —AGSIERV, 82,5V, FFali3.3 VEa R RS S EE MBI E
5o WFRIZ2. 58 FRIIBM 3.3V,

5VCMOS533VLVITLEH 2 [l 4 ORI T )RR ZERZ ; LVITLICH A H5V CMOS
R iL Ik, 2.5 VJEDECS5 V CMOSE: 2 a8 O JEg/n THIERER L Z ; EDEC IC
H i BT A5 V CMOS 24 [y iy A HE SR

FIFINMOS FET“ R F X" ERZSVR G TI3.3VERGE

FEEE TAET AR ML AR IICHT , FAMEABEE BB E X oThE, Uit Es
ZTNREIRE . Biltn, A 7AES VII3.3 ViR Z MK EA 22, TLMEH ADG3257—3.
HY S SR TR L R 45 2% (53 WL 525 U4 5) . SRR IF SRR il B T ICKI L, XM T
B S B FH R T 182 52 A3 1H A VG TR i i A LT

HBPRYEL, wTLAES V CMOSHI3.3 V LVTITL ICZ [ B —AN 2 IFok, Bbit, Xmmhas i
BT DAE S SR8 1, 4R, AT S, B&IFER—FMNMOSFET, fnR$§4.3V
AW R B T FETHIMMR b, Wl KTl (55 03.3 VIR e B 29MIRL V), B o A Fnd
HIMET3.3V, NNMOS FETHf e 4 iR =2 Q), BEHEHRAIL33V, FETREA
B3R, MmBRHEIE S . ADG3257 % — kUi & 2:1 Mux/Demux/@d 2k, HA—
AR AR S RES A, P4 T 3853 B . ADG32571V 5 B AR SR S Y im
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32

+3.3V BUS +5V BUS

Vee = + 4.3V ~ 0.7V

3.3V —<—>—O——,—|_—O—<—>— 5V

LOGIC NMOS LOGIC
O—s 0
[ ] -1 [ ]
. OV /V¢e .
"1" = DISABLE 4 ADG3257 QUAD 2:1 MUX/DEMUX
"0" = ENABLE o BUS SWITCH, 1nA TYPICAL CURRENT

. ° OPERATE WITH V¢ = +4.3V
e FOR 5V/3.3V AND V. = +3.3V FOR 3.3V/2.5V

E4: KHNMOS FETgg+5 V/+3.3 V
NEFEOSEHEBERE

165 V/3.3 VSR 190 B14.3 VILIRHUER —Fh 5 R AE5 VRIS R IFEV 2 MicE
ARETHE, WE4RTR, *TF33V/25 VEIH, V. 5T DL B33 VIR I, 7%
BB TF B LT LB T AR T3.3 Violis VEIHLIRHLIE, FEAE P B6 72 1 v MR i L T

FEX AR A R BT b, RIS DUHBR A Z R, BERIF R — AMERI ) F
P, BIEATERME; fEBzRtE, Beih A ] DIFEMANICZ R —A Ja Zefeiteds, T
it o A i S S BT B B 2 4R

BRIFRSEMBDFELL L 2 Rrf B aE AR, BT kS LI AHCMOSH,
i, Bk, Hgie e ek, ELDFERMER S H I E A B S mW (104 JFR),
RHEERENESHEITLR, BEFRBANEE - RA8R20M /051, K45 H25%E
50 mm*HJ B B B 25 1]

A FEL % IR T2 R — AN S R n] R S BB IR IR N, A% B AR nl e Bl
K& LW p 8, IR R R IR R AR K
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Shr b, BRI INE R IR (ADG3257 ) $LRI4E 250.1 ns), R 2x8hnqfe ¥ A R
TRIR B B SCH BRIR | AR ek iR A PO RCIESR . F T I ) 5 20— fise b B R SR 35 5 Y
BT TR E BT %, B LRSI R RGN IR EIR . Rk, KR, J&
BRI RRCHERE, B MBS R — N AR IE IS, RS
FER | PR KEHRE A, ADG32571) M i L 25 410 pF, Fifn B4 QIR ., &R
H: 2990 psity_EFE/ TR ], ESRT R A ADG3257 1) Sl LB FNS.5, 5, 4.5, 3.3, 3.0LAK&2.7V
HL IR A R BREOE R o AR A LR BRECHY e R S8 L R Bl 6 T 7

20 | 20 T
T, = 25°C Tp =25°C / l /
16 16
Ve = 3.0V / / /
a 12 a 12
!
L Vee = 5.0V | L
£ 3 /
8 8
’ Vee=2.7V
Vee = 4.35/ ™
4 | y 4 //’
/ \
Ve = 5.5V Vee = 3.3V
0 l 0 |

0 1 2 3 4 5 0 0.5 1.0 1.5 20 25 3.0
V|N V) VIN (V)
. A,
[E5: ADG3257 546X FiBEH SHMABENMXFR
5 r 3.6 T
Ta =25°C VCC = 5.5V - TA =25°C VCC =3.6V
> -'—'_ >
I \ I L
w Ve =5.0V|
-—-'--
g 3 ' g , Vee = 3.3V
Vee = 4.5V
- cC -
Vee = 3.0V

2 2 co
- =
o 2 )
o o
= ~
5 / s 1
o (o]

1 /

0 0

0 1 2 3 4 5 0 05 1.0 15 20 25 30 35

INPUT VOLTAGE -V INPUT VOLTAGE -V

E6: ADG3257 B4 FHXRXFEEESHABENXF
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ADG32571£622 Mbps#i1933 Mbps T4 % T~ i1 H5 & n & 797775

-1 ’ \ 1 ]
' \X/ \ X/ L ENL =
| (/ \\\ / \\\ ; /><\ / \
: | \ Xl 1 f // \\__ / ]
E a0mv/DIV Vee =5V 20dB ATTENUATION ] L 40mV/DIV Vg =5V 20dB ATTENUATION
[ 267ps/DIVI” v =2V p-p Tp=25°C 4 [ 18opsmIv Viy =2V p-p Tp=25C ]
Ll eeest L Ly R L ssameest L
267ps / DIV. 180ps / DIV.

[E7: 622 Mbps#1933 Mbps#iE# % T H9IRE

3.3V/2.5VEQO

PSR T3.3 VLS VB HHE: PR T AEME, B EREDR (A BRI R BB B, 1%
2.5V ICHNMIA ZEHIE 33V, WA AR, W25 VICRAEKZ33V, Wl
ADG3231— KM IE R &I, ESHIILT, 3.3 VRIS VNFh R8I 1B DL
WL, BIRE2.5 VBV, WASE A 53 3VIB B e (AR +2.0 V(2 WL AT i 3).

R— il B — 2 i,

OK IF 2.5V LOGIC
IS 3.3V TOLERANT
(3.6V MAX.)

BIDIRECTIONAL
(SEE TEXT)

+3.3V BUS +2.5V BUS
DIRECT
A w33v | CONNECTION +2.5V
LOGIC LOGIC
ADG3257 OR
+3. +2.
33VBUS ADG314x-SERIES 2.5VBUS
[ X X ]
B _M
+3.3V +2.5V
ogic | . ) LOGIC

< <

<

E8: +3.3 VE+2.5 VDO

Page 8 of 14
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FIOART 7R A2.5 VIN3.3 VB Z M E B ER:, B THIZEBRAK, #IJEDECHE, 25V
R/ MEARIE T2 V, 2425 Vig s e hdket, 3.3 VICH A @it PMOS S i 3k 3l
RSB EEREEF25V, XA2.5 VUSSR BRI T05 VIR S, R
Mi, 2.5 VRLMAZEATH TEE23 VEYR/ME, I, BERBEEE03V, XIEMEXTR
R R RTRE AR A R, (H, WRAIEH )R F/ER S, W §ef Lo g i,

E9BAI R, BN—A1.6 kQ R, 763.3 VEStksm AR Im/ER T, nfPAffR2.5 Via
WAL E2.5 VELT, {H2.3 VEL R 8 T REEEARTEIE, FE50%0 52T, H®
BELZA B34 i HH o 34 N 29 3.4 mWIK ThEE ,

FIOCIE R T2.5 V3.3 V22 [ B n[ Sy — A O, Hp i 7 ADG3231— 3 ()2 iR 5 45
oo XELR O T (A)FB)PIRPGE BT B A BN F My d R, A o R K202 pAGROK
fE) A DIFE

+2.5V BUS +3.3V BUS
DIRECT
A +2.5V CONNECTION +3.3V
LOGIC M osic
(+2.3V MIN.) NEEDS /v
%7 +2V MIN. %7
+2.5V BUS PULL UP 1.6k02 +3.3V BUS
B 2.5v RESISTOR oy
LOGIC . .
(+2.3V MIN.) 3.4mW LoGic
%7 50% D.C. %7
LOGIC LEVEL
. TRANSLATOR .
+2.5V BUS L 1 +3.3V BUS
C +2.5V
LOGIC :gch
(+2.3V MIN.)

< <

E9: +2.5VE+3.3VEORIT
3.3V/2.5V, 3.3V/1.8V, 2.5V/1.8V¥O

ADG3241, ADG3242, ADG3243., ADG3245, ADG3246. ADG3247. ADG3248Fn
ADG32497¢ £1%}3.3 V2.5 VRLIE M IRAL L R R B TT6, iZ R0, 267, 8fir, 10
Aor FOAL G T SAL %, A EREL A A O JF ., ADG3241, ADG3242, ADG3245,
ADG3246. ADG3247F1ADG3249H.492.5 VE% 1.8 VA[ WE L EReHehE 11, % R HN33/25V,
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3.3 /1.8 VAI2.5 /1.8 VE L Ml 7 —Fp i I ShFe i 5% . E10F7RADG32xx £ 5]
S AE3.3 /1.8 VA2 F12.5 /1.8 VEEHRZS

+3.3V BUS ADG324x-SERIES

+1.8V BUS
A [ (XX

+3.3V +1.8V

LOGIC o LOGIC UNIDIRECTIONAL

+2.5V BUS ADG324x-SERIES +1.8V BUS
B (XX
+2.5V M +1.8V UNIDIRECTIONAL
LOGIC o LOGIC

&10: +3.3 VE+1.8V, 2.5 VE+1.8 VRO

M18 VA 25V, M1.8 VEARE33 VIMATHTE, AMEM2.5 VHHE3.3 V)ERE K
LT B 11 7RADG3231— R B SR 46 ds . IS AL S ZR VB AT LA 1.65 VAN3.6 V. Z [ 1

EEE . ADG32315% — 3K R AISOT-23:5H 3¢ i Bl & #5425, ADG32327 — 3K [/ #£R M
SOT-23B13< 2:1% 3% 52 4/ 0P e 2

Vceq BUS, #1.65V TO +3.6V Vccz BUS, +1.65V TO +3.6V

! !

\ "

,—'
PREDRIVER
INPUT LOGIC — I:PMOS
INPUT || _ Losic OUTPUT
ADJUST
CIRCUITS
— l:NMOS

L

ADG3231 CHARACTERISTICS:
€ Quiescent Current: 2uA max.
€ SOT-23 Package

@ 4ns Propagation Delay at +3.3V

E11: ADG32311fHE EiBI5HE F#R#%
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ADG3233 % — 3R FEAHCKR TR F I, Al ikl.65 VI TAER R, Zatt
AT DR IEAEL.65 VE3.6 VR IR EEB PN IER T/E, RAMBIERE, SR R
o, kR RO RERE, RZFA, [HEIRER R, st iigds Hae
ATRIY, REST DA FERF DGR A2, EHESTTAGE b E %L 5530
R AR, IR UHF ANl 2 Ak, Wi F g bl —4 8%
AN, XAEMATTAGHE 8% 46 55 i b A 23 -0 A L, P AS 06 58 0S8 23 1R 1Y
BE, M1 AR .

KK IR A 5 | VBCR R WA i /DB . 85 IISOT-2351 3% X % 8.26 mm X 8.26 mm
HUBE AR ZE[A], T MSOPERE MG K215 mm x 15 mmALEE MR, Bl 128 7R A ADG3233 11
ez

Veer Vece
Veet . d]
|
A1 O I\ o I\I\ Ov1
L L

|
1
Veer Veer Vecz Veez
|
1

| |
0| %) Y2
A2 (5

SLE,S

[E12; ADG3233ffH E1.65 VE3.6 V
BREFRREFIFHEITX

B3R BB T IER B, BT, 55 5ERMAIFIY IR MA2EIY2, %5
4 T AL 35 5 B B PR 0 g — IV 78 8 PSP G L S 5 T ) % i o
W, AWRTERHMER TR, IR SR M B Y IR, %5 IAEY I T ARV IV,
BT, WG, fE Sl R, TR R AZ A S, AN IR T A A X
VBT, 155 BTV BV, IR S R TR Y2 S i, Y2
S HH PR L RV HL BT 0,

e
)
GND
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Fel 148 3 B 2 FALAE 5 BB AR P O 2 0, BRAERDAS S B f R AT EE Y2, AT 52 40 i
TR [ B RR TR E RV BT, JHRIMAY2, fGXE, (52l
R E 2 AT I, SRR T, Y1 RV, FEIU3AEE 1 4sf B = Bl et 5 0 D
RATRB AL, BV . Vo BV T B TR A, W18V, 25 VAI33V,

CC1

VCCD VCC1 VCC2

SIGNAL INPUT SIGNAL OUTPUT

> DEVICEO —p|  DEVICE 1 _‘ —p»| DEVICEZ |——"

VCC1 VCCZ
I |

A1 Y1

Pp-0r—0

Y2

]

LOGIC 1O

BYPASS SWITCH

E13: IEFERN TFHIADG32335 I X

Veco Ve Veee

¥

|:'> DEVICE 0

SIGNAL INPUT SIGNAL QUTPUT

DEVICE 1 W - DEVICE2 :>

Veer  Veez
At Y1
Tcr, o
A2 '
Y2
o o

BYPASS SWITCH

E14: FER=N FHIADG3I2335BIF K

LOGIC 0 O
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PIEBTZ ALY B T 5 2= F0 B I 2

AR PERECMOS DSPRIBALBR & — BRI L VE2 VEJNE R, X PR A s 2 R f (£
AR RE-DhREPERE . 2R, PP RZERHE-FIF A A bR 2.5 VE33 VIO M, XA
A — B A 1SR 5 A ide, Horp, RN URHRIETAE, Hi s 2.5 Vils.3 v
o LR AR

Vpp INTERNAL(CORE) l l Vpp EXTERNAL
G/
SECONDARY
1/0 RING
—] ':Pmos
CORE
INPUT O $—O OUTPUT
LOGIC
— I:NMOS
/]\ )
G/
INTERNAL GNDL EXTERNAL GND
N

Vpp EXTERNAL = +2.5V OR +3.3V
Vpp CORE = +0.9VTO +1.8V (DEPENDING ON PROCESSOR)

INPUT +2.5V or +3.3V TOLERANT

E15: RFXRKIOIHEICMOS ICHIAEBITEFIE =

2 ICHT B R I AR R — AN R K I/OFR, BIT/OBE B2 2.5 VEk3.3 VL IREIK S, K
te, PSR L2 2.5 VE3.3 VIBRHE, R, AL FBRERM I A Z /O JRHE,
LEX PP B FRICH & i, FE X IE L P .

o [HUIFFRREH R T A A B R EBSMOICH /R, IR 2% LR PR
2?7 EESRBERIEI R, @ 2R RAE N L sUAEY/OW ERe i k? dnsk N
A% LR R PO S 22 2 P U1 2% DA T/O R LA e ™ AR, U] AR ¢ 5 b it R ik A TRl
Fef P 42 i) PR %l T DO i gl X 2 ) 7

o T ESCHi i (ESD)PR 1. DAICHIE T2 H 7 1 i 1R 5 A0 Z BE 7K 52 I 3R 3l e H
JEo R LTRSS R B B A, PO BATE 2 2 A EE BRDUE iR TR
B, SRR RS BT R RSN R R, /OYR S &% th 26 40 &% 1 4R L ESD AR
o SRR T BT I R PR 1 8 i IR R Y — A RS ERE (0.7 VIR, SRR
FEPRDEESRR B 2 W R B AR
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o WIBmARERA: PMOSRIKERZET —ANERPHY, FE&ESKkSMA LRIEHX

Bk, DABEGBE I IR, HAEE 2 AR, % e R AT UR RS R B A,
R AN IR A, XA ESR ATREAE ST S 2k, PO BRATITC 1A 280 H A 2R 7
AERGRIHRIE, JFRIFFSCBUERRHLR . 28T, XRIEUSMRTT e,

o AR : B R RSFREMRERA, RSB —ADTREREER, 22 BRI H % ] GE

FOR T 2 BRI/ O23 1FoRk S8 A Ak REIKF-

o Mik: MTAEMVORTUAEARRE T TAE, Kk, MG AAESPTREREHS T

AR PR AR R SR, SIINICHY AR RAR

SE W
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ANALOG MT-101
DEVICES E1e 7]

EREAR

fRIEET LA BlEIvEM?

ISR ARG I BT AESr n/ dis , R S RACH 2 A FE PR RIPERE TR, BrICHR
PR, BehPtSh WA m, T R e TIC, Blmbid#E MEPGA, HR
WA Z(Bl+5%) WE HRIRE, QMg sEzm, RERERFFEREN, BUFST
AT S HLTE

Wi W BPLICKT FE P38 1 R BRI 15 58 2 0% AL IR I B (PSRR) . X TFHOKR A%, PSRRZ %
RS IR, 3R (PSRR) B (PSR)K 7k, PSRRA[HT & 2 i it ¥
(RTO)sefi Asin(RTT), RTHE % T RTOEER LABOKR 43 i

Pl 13 7 LR 5 B K 2% (AD8099) PSREfA# . LLKZy6 dB/8AE 42 (20 dB/10f5 5 %) T+
FERTEOL, FpRoR 1R IE S R PR S0 T A 2618, R PSREEELIRE T /290 dB, fH
B T dVRER, s gk EABORZ WIEHER S EEMAa Em . Mt
WA — IR B L S R RS R, Rl H AR A TIRBLA ). Mg
HA R TR M)A Se k., WA T RefE B E Rk

Bt FE A2 VR A BTN & 15 5 Fi % 1 i DR w] BRAERR PP AR R LE . A
i, FEECRE TRy, S eI A R ETR G 5 SICH R R L M
B, P PG LR X e, DLW RS IE AR,

'Ie=+
_o|Re=1ke
o -20 A-‘.
i
z -3
§ 10 NEGATIVE /‘
pad b
> ol A
& -60 d
o T TUH
- L POSITIVE
i A
2 _g o
8 ”/‘
-90
100 z
0.01 0.10 1.0 10 100 1000 %
FREQUENCY (MHz) g
BE1: AD80995 14 FEiz H I X 2509 HBF %
Jrt Eamens
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(MG 7 G ORI LR A, R SR A AL T3 . R IR B R W 3 P B L Ay L2
BERBIICHIAG D, 8] f5 IR BE AR = A DR 75, BT 25 R FL A o 0 BB 4R B MK
HUSBHZA AR, HERT BREELSIE AL, DMER B R R 2 5K,

BREARREER (LU . B, BRI S & 1 0 AY 4 25 i %2 )t w1 A2 L TR DR Dl 2%
M, BRAEMRAER T (<100 kHz) Ay &, PRXHIEELCIE D 23 A Hl . 100 kHzLL |, 8%
AMORBTE(RQ). BRAMMYLSAR, TAEBREH, HRmERR, Wk, R, B
RN JEE Bl PR ROR R o

BREARREIRIF AR G2, HATDUNSE S S R A8, @B A, KRS
TEREIR KA 2 A, B AL B OSSR Sl m i AR . S BRAAR IR, B
M AAELE, RBIBIFIE,

WHHER, PR EE R e BMmA IRtk Pk, WRTELEDRLE, DIER
P A, 2 JROMAE Db P A DX BSRR A AR, RiAG e Hrp A B4R

P25 45 1 IEM A E .,

€ A large electrolytic capacitor (typically 10 yF — 100 yF) no more than 2 in.
away from the chip.

® The purpose of this capacitor is to be a reservoir of charge to supply
the instantaneous charge requirements of the circuits locally so the
charge need not come through the inductance of the power trace.

€ A smaller cap (typ. 0.01 pF — 0.1 pF) as physically close to the power pins
of the chip as is possible.

® The purpose of this capacitor is to short the high frequency noise
away from the chip.

€ All decoupling capacitors should connect to a large area low impedance
ground plane through a via or short trace to minimize inductance.

€ Optionally a small ferrite bead in series with the supply pin.
® Localizes the noise in the system.
® Keeps external high frequency noise from the IC.

® Keeps internally generated noise from propagating to the rest of the
system.

E2: fIiBIEtHEHE?
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ZIFETREFENN

B3I R ¥ — AN ERAR R A BN, R FHR R DS B, S aCIk, %
A HUBHR(GER BR Ik HL BB ESR) 5 i A Bl , AR A 5 IR i 2 A A L RHL

| |
: Rp l

——MA—— '
| |
| |
! R L |

O—L¢— < — /\/\/\/—rYW\_;_O

. 1 |
: ESR ESL ,
| |
1 VVVT—/ |
: Rpa Cpa |

E3: ScEFBEFN BRI ETIF

HLRRL(SE R R I IR ESLAR R 5 I Fn L A IR LR, Je 5, WLBHR ) FiF ¥ CDA i #
JRAR A LA RO U D ABLR W TR AR, ER AR ORI IIOR % (SHA) 2 JE8 8 i Hh 4 L
i, DAW[E KR, (BAELMBAF, BANDA—RAEE,

FI4E 7R T &Fh100 pFRL AR mi B, B |, AR PELOURFIE & DR S B TR, S
PrfgfEh, ESREERHGUHN LA F-FIH . BEE SR AR &, Y TRAMESL 4G b
Tho “WRHER™ RO B A U8 R B G A S . A B SRS A M ARt . PR T LA
BHRXERESE/MEREIK, B/MERAEE R ARIKESL, SRSMENRER
fULAH I, X T DAAE 5 5880 =5 0 1Bl A 4 S kL 2 10 SR AR PR e
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100 T '
Aluminum Switching Type, 10V
Low ESR Tantalum, 10V

Polymer Tantalum, 4V
SP-Cap (SL Series), 2V
Ceramic, 6.3V

10 +

_--- ESL=16nH

_.--- ESL=1.6nH
100 m -

10 m

1m M L . L M
100 1k 10k 100k /' 1M 10M
FREQUENCY (Hz) !« Esr=o
1 1 »

Self-Resonant Frequency = 2n | ESL-C

E4: &F100uFEFIIE T

LAY B TSR 3 2 FL A PR DL (1/wC) 55 T ESLHLHT(wESL) AR % . X iX — T 4 93 3% 5 500K

fi k2 X
1
f = e _p
RESONANCE = —e—= s ]

FrA AR B RBOR IR SRR LU BE Tl 2k, AR Schnih 2B A BT A, (ERBIBAR
MR, S/DBHBLHRESRYLE, X s ESLuk e (i & AR KRR B b sz B e i),

ERBEEREY

FISIERE & LM A WRARE, BRI ASEER., madRBRLm T izm
TAR ), RN ETEO L ARBIE 0 S oo, &M R e, $2Ht10 VL
THEZEA500 VI TAERIE, JSFAL pFE T uF(UL R R BRI SME R ).
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TECHNOLOGY ADVANTAGES DISADVANTAGES APPLICATIONS
Aluminum Electrolytic, | *High CV *Temperature related *Consumer products
Switching Type. product/cost wearout -Large bulk storage

Avoid general purpose
types

-Large energy storage
*Best for 100V - 400V

*High ESR/size
*High ESR @ low temp

Solid Tantalum

*High CV product/size
*Stable @ cold temp

*Fire hazard with reverse
voltage

*Popular in military
*Concern for tantalum

-No wearout *Expensive raw material supply
*Only rated up to 50V
Aluminum-Polymer, *Low ESR *Rapid degradation *Newest technology

Special-Polymer,
Poscap, Os-Con

«Z stable over temp
*Relatively small case

above 105°C
*Relatively high cost

*CPU core regulators

Ceramic

Lowest ESR, ESL
*High ripple current

*X7R good over wide
temp

*CV product limited
*Microphonics

*C decreases with
increasing voltage

*Excellent for HF
decoupling
*Good to 1GHz

Film (Polyester, Teflon,

polypropylene,
polystyrene, etc.

*Hi Q in large sizes
*No wearout
*High voltage

*CV product limited
*Not popular in SMT
*High cost

*High voltage, current
*AC
*Audio

E5: BREFLE

P HL R A AR, PRI TC TR 52 29— AR DA B 0 5 1) fh 2 L H A AS T8 B IAS LR 2%
TR A R B IR R R (PT RE AR pA), IRKFRE RIRGTHE RA1H0 8, AR
S BUEREAEMAEE. A, #RERA TR LA ANTEERNER,

K% B LB A @R Mg d. ~d, HRREFN A~ TERFX
R, BRI I TR S B kHz R AL B S bk o i i, HAXC R A e, b3k
HLAF A o MO 90 L vh AT LB SR I A e, HLRCR SETIZ A AT AL

] 25 PH L A L A — MR PR T 50 VEC AR A HL I, WA M 500 pFESE AR, X T4 R, A
RIS R A REL SR R AR L, HBA S AR S F E R ESR,, —
frth L AR A A B, P T IRM A SO iR, AU AL BN

I, MRAAVLSCRA DR RN SRR AR AT R, XA RY ARSI T
Ho At L AR ISR P ESRFN B w3 B R 5, I AMEIRESR PR i/, WRBHEHBRS
Y. ¥R AW . PoscapfilOs-Con bRk,
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B % R % (MLCC) B A RS 3 S A re e, a0 R BOMHzLL Loy & 2 A 44
*Jr A, FEAMNFREHEZERR, STREEZMMA, —SRRETHAMER, £
X7RIPEH KA T2, BB i A o7 FL A OB e B BuF . AE 538200 VY BUE R T
HEFEZSURMYSV, X7RBIAE B i B A0 R T A /N T Z5URMYSVEL, DY 5 3
.,

NPO(th#: A COG) R AR A L A X, @ W B A FTCHEH E R B AR T8A
FasE KAL), NPORYEYwl AR 7-0.1 pFE SEAK, 0.01 pFig Sy LFRAE,

% )z P % (MLCC) 3 i Wi 25 FL 27 O AR (06 LS 3 T R SR B T S (R RE 55 8, DR M oA bl
FHAT 10 MHzE S iR 055 B RIDEDE . /bR Rt h iR TARBURIEHI iK1 GHz,
Xt R R L X 2 R HA LAY, W]l R VR IR o T i s HARBUR AT,
A RUE.

MR R A RS, W TR, P A E SRR SR . ST TS
WL, MR 5 AR AR L A R R R R

B EMEREN

Fl6IE /s T LA A L AUR TSR 1B IO L. 0N, e A 2 g vl SRR X 25 R
AR AR

CORRECT INCORRECT
OPTIONAL
/ FERRITE BEADS \
POWER DECOUPLING POWER DECOUPLING
SUPPLY CAPACITOR SUPPLY CAPACITOR
TRACE TRACE /
L v+ L L] v+
] [ T ] n PCB
TRACE
4 H VIAS TO 4 ] e
O e U GROUND 0 1c [0
L] ] PLANE ] ] VIA TO
GROUND
L A ] ] yed PLANE
[] &N © ] enp[ o

[E6: ESTRIRISHKES
TRl BRI B 2 (B ) 48
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Febrp, RIESIAEE R R T REE, PrLUR B A NECE .. R K, PCBELN
AR B34/ P S A oL LR 38 8 2 R 7 R R BT RRAR ,  EL I P30 i AT REGE R T 1R R,

HLCE MM RIS ke i

WEEMP AP, BERRBAREIRS MR A SRR, mE7FR, RELS L BB ACH
R JG AR B PR B PR TS T, TR R PR R BN IR R T R U, I RIR T
AR

1

2nLC

%2

c1
J; 0.1pF

EQUIVALENT DECOUPLED POWER SMALL SERIES RESISTANCE
LINE CIRCUIT RESONATES AT: CLOSE TO IC REDUCES Q
1
f= ——
2nVL1c1

BE7: HEIREEHE %1 BT e i B i

ZHE N 2% B S PR BEL DT AE TS PR 2 T ] KB A B 5, DAL 75 B B e TR ol B AU A T Q
(MR F)E. EREEMQir B H XM YL, HHEARXWMT:
2rnfL

Q= S %FKX3

1B A 2R HLUEFN0.01 WF 0.1 pFRy MY 2o 80 L 20 R A & T EOMHZ 3R T 7= i R, Bildn,
0.1 uFFil nHKBFfE16 MHZ T P2 A R,

Aid, H100 pFRUAFIL pFHURA BRI Z MM 416 kHz T /= AR iR, IR A TiRE, —
Hgb s B IR i b, l AR IR, 1% 28000 i P IR R PR QR R ae ik, {EFR
IRt M EELTICHY I 5 1 A /DL (~ 10 Q) E rTR A SERR,  InA Pl 7R . HEPHL B AT REFEAIK,
B KR JE 3/ FL B P i AU TR B o B ml /N SRR RE R AR R, "B AE TR PRI [ %
g o] ik
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e FH % SR PSR AR AR FRUE AT LA D VS PR RIS, PROA BR AR R REERAE 100 kKHZLA 1 RBUOM BT,
Fr LA B A B i A R QIE MR R AR RE R BB AN Bl 8 i 7

80 ,
‘. 443 #64
1uH INDUCTOR MATERIAL  MATERIAL
/
60 4
/
|zl ’ #73
7 MATERIAL
/7
Q 4 .
/7
/7
//
20
/7
—’//
0
1 10 100 1000

FREQUENCY (MHz)

Courtesy: Fair-Rite Products Corp, Wallkill, NY
(http://lwww.fair-rite.com)

E8: SEFwHKAENS51uHB LB

faj BLLRC 2 18 ) 2% fty g o ] DL AgE Fi 36 T SPICERY R e AR i B, flinNational Instruments
Multisim™, ADIZS ]k, H8HEg RN E9R /R, A5 B mia b in & 107K,

1 2
\/[Zﬂ:fESL— m ] + ESR
GAIN =~
2nfL
1
fP= J— L
I 2n | LC

FILTER
0.1 - GAIN

ESL

1 1 log f
ABOVE ASSUMES R, g5p > 10kQ

2n | EsLc
| ESL

NEGLECTS Rg

-- ESR

i log f
fr

E9: LCiEKETR A NIE
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S
Y
vioa 50mQ 100uH 1 LOAD % .
ANA———r . o
. 1Vpk ESL & &
6>1k|-|z 53 4nH !
— 00

ESR Rioap
3 50mQ 10kQ
J_C 0
T100|JF
. o
=
25
) 0
::’ 251 FILTER
b= GAIN
& -s0
=
75
-100
10 100 1k 10k 100k 1M 10M 100M

Frequency (Hz)

&E10: {EFHNI Multisim™ Analog Devices®
KR {5 ELCR %45 a5

FREBRAMERENRNE
AN LA R KA PIRPEERE TR SRR S MADCRIRZ I,

P11 7R 1.5 GHz i 3 HL i IR 15k i 80 i R 8% ADS000 P Fp ifr i 107, 1 Ak 77 96 9 Tl 3 159 i )
R, ZeMZE 2 W R IER AR ma B, A MlE 2k B/l — s iR LR A R
MAFEmR . PR OLH, i faEkd o 100 Q.

Tek  Stopped 383134 Acqgs 22 May 06 12:11:01 Tek  Stopped 4096 Acgs 22 May 06 12:21:31 Butons )

Butons)

Ons 20.0GS%& 500y
v PR MS5.0ns 200655  S00psit
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122 7R AD8000RYPSRR, B SR HKEEL F, WHER, BRWZR TPSRRTEEE X
RfE, XEWRERELE LNESRESEREMmAR, EI3ERHATIEADS00
PSRRI L%

-10 T T 111
_15 L Vs =25V
ViN =2V p-p P
-20 |- R_ = 100Q >
G=+1 L ]
=25 |- Re = 4320 =gs
-30 —PSRR\ A 1A
- f//
=35 \
S 0 R4 "<\
o LA +PSRR
X -45 /‘
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. _5 ///
-55 i/
= ‘,/
-60 “
]
—65
-70
-75
0.1 1 10 100
FREQUENCY (MHz)
[E12: AD8000EEFEHI#IEL(PSRR)
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L
49.90 %
500 ADS8000
TRANSMISSION 500
LINE N TRANSMISSION
(e ' r LINE
TERMINATION i“g-g-@ _ > 49.90
500
TERMINATION
AA 509
Re 0.AuF
4320 Au
Re "—||?7
4320
) 10LLFI .
0 v 5
-Vg 3

[E113: AD8000IEPSRRli{ iz &

AL 52 IE 0 S B IR AT 1441, 105/125MSPS iy P BRI e # 23 ADC ADO445 [R5 i
BRG0G0 H JICPSRRALKS , HIEM LA E R, B4R /R IE# B s W FFT
the EXMEOLT, XFADI4SEH PP, BB T,
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LV L g S ) st pt) o] ) o) | | ) oy || ot | )

Device: AD3435 []

Device No: 1

Ao G Yolts

Dvoc: 3.3 Voks 2

Encode: 125, MSPS

Analog: 20756 MHz 30

SNR: 7324 dB

SNRFS: 74.2 dBFS

UDSHR: 0. dB 0

NF: 25.7 dB

SINAD: 73.04 dB

Fund: -0 358 dBfs

2nd -93.65 dBc

3d: -95.81 dBc 80

ath: -105.48 dBe

Sth: -98.34 dBe.

6th: -83.49 dBc. 5

\WoSpur 88,49 dBe +

4
THD: -86.41 dBc. 10
SFDR: 8843 dBc i

120 1 1

Noise Floor: -116.34 dBFS.

Samples: 32768 a3

n 5 n 15 an 75 an &
windowing: Bhd Frequency (MHz)

E14: IEWHE#EETADIASTE(LIRAGFFTEERE

ADY4458y 5| IIHES N 157 . THEERL, IR A 24, XM TR I
PLOFHR 51 RE),

B IS A 334, 1845 IR BIAVDDI(E A +3.3 V £ 5%), 1545 | IE#FIAVDD2
(REA+5V £5%), DVDD(HRUEA+5V £5%)5 A 44, FEASLE i RO IP Al AR L,
AR A RELMBRE . IMNEA A 10 WFRREA

z

- S, oo = a
G228 888588¢e, .88 08dt58,,8
LB8SESSSESE50edac2Sseesde
CTdadaaTadeILII0000C00CDQC0CQ00aa
300 1 e o 1 )

ocsmone [1] [a, 5] oraND
one [2 i [72] Da+
OUTPUT MODE 3] 73] Da-
DFs [2] 72| o7+
LvDs BiAs [5] 1] 07—
AvDD1 [€] 0] D+
sense [7] =] os-
VREF [8] AD9I445 s8] DCo+
AGND [3] LVDS MODE [e7] oco-
REFT [10] TOP VIEW lss] D5+
ReFa [1] {Not ta Scale] [ bs-
avoDz [i2] [e4] oRvDD
AvDDz [13] [e3] oRGND
avopz [12] [e2] Da+
avopz [i3] [61] pa-
AvoDz [16] [e2] D3+
avonz [17] 5] pa-
AvDD1 [iz] [s2] D2+
avoD1 [i5] 5] D2-
avop1 [z] [5] o1+
acno [21] [55] D1-
vin+ [22] [54] Do
VIN- [23] [5] Do- LsBy
achD [2¢] [=2] one
avonz [55] [51] onc

53] 5 X2} 52 3 3 5 I 3
NNNNN NrrzscNzToilorzzocogg

DNC = DO NOT CONMNECT

AGNI
DRGNI
DRVDI

DN
DN
e

E15: AD94455|BIHEZIE
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P16 T MBI L BR LM A G B, WHER, RPUREESm T, SH3LT
— SR I (AT ) o

{55 SNRE B ZFE1K,

AES LEE— 2R KR T EMAA, R ADM4SIFAE BT &,

evice: AD3445 0

evice No.: 1

D
D
Aves: B Valts
o]

voo: 3 3Valls o

Encode: 125, MSPS

Analog: 20,756 MHz =L
SNR: 7291 dB

SNRFS: 739 dBFS

UDSNF: 0. 48 =

NF: 26 dB

SINAD: 72.68 dB

Fund: -0.99 dBfs

2nd: -89.82 dBc

Grdt 96,75 dBic -0

4t 10298 dBe

Btk -97 12 dite

Bthe -8 83 dBic

100
‘woSpur -88.89 dBc + I ‘

THD: 5.5 dic A0

SFDR: 88.89 dBc:
120

Noise Floor: -116.05 dBFS

Samples: 32768 30 "

3
Windowing: Bhd Frequeney [MHz)

E16: MEHBIREERBEFIFADIIASTFIEIRAIFF TR E

P17 B M IR B ER B MR A RIS R . AR RGN 1. 55500 TE R AR HC i
ST, XEEFRHCABUHBUAE ST, T HESOR A B . A S5 A8 B e 83 UL VDS AR
U

AILIAES, CMOSIRA S SERERE, PIALVDSHRE R T 1B FICMOSZ#
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Device: AD3445 3

Device No.: 1

Awee: B Wolts

Dves: 33 Velts %5

Encode: 125. MSPS

Analog: 20 756 MHz 30

SNR: 7217 B

SNRFS: 73.17 dBFS

UDSHR: 0. 4B 50

MF: 26.73 d

SINAD: T1.95 B 0

Fund: -0.939 dBfs

2nd: -B8.67 dBe

ard: 100,01 dBe 80

Mt 104,14 dBe
B 2

Gth: -97.03 B
; |
Eth: -28.54 dBc A0 |

WoSpur -88.54 dBc + 4

s 1 bt bt b

SFOR: 8854 dBc o

120

Noise Floor. -115.31 dBFS

Samples: 32768 . . . . . .
0 5 10 15 Eil % Ell *
Windowing Bhd Frequency MHz)

E17: M#FEiFE%BE/FADI4STFIERAISNRE

SEM:

1.

10.

Henry W. Ott, Noise Reduction Techniques in Electronic Systems, ond Edition, John Wiley, Inc., 1988,
ISBN: 0-471-85068-3.

Paul Brokaw, "An IC Amplifier User's Guide to Decoupling, Grounding and Making Things Go Right for a
Change", Analog Devices, AN-202.

Paul Brokaw, "Analog Signal-Handling for High Speed and Accuracy," Analog Devices, AN-342.

Jerald Graeme and Bonnie Baker,"Design Equations Help Optimize Supply Bypassing for Op Amps,"
Electronic Design, Special Analog Issue, June 24, 1996, p.9.

Jerald Graeme and Bonnie Baker, "Fast Op Amps Demand More Than a Single-Capacitor Bypass,"
Electronic Design, Special Analog Issue, November 18, 1996, p.9.

Jeffrey S. Pattavina, "Bypassing PC Boards: Thumb Your Nose at Rules of Thumb," EDN, Oct. 22, 1998,
p.149.

Howard W. Johnson and Martin Graham, High-Speed Digital Design, PTR Prentice Hall, 1993, ISBN-10:
0133957241, ISBN-13: 978-0133957242.

Ralph Morrison, Solving Interference Problems in Electronics, John Wiley, 1995, ISBN-10: 0471127965,
ISBN-13: 978-0471127963

C. D. Motchenbacher and J. A. Connelly, Low Noise Electronic System Design, John Wiley, 1993, ISBN-
10: 0471577421, ISBN-13: 978-0471577423.

Mark Montrose, EMC and the Printed Circuit Board, Wiley-IEEE Press, 1999, ISBN-10: 078034703X,
ISBN-13: 978-0780347038.
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ISBN-10: 0750678194, ISBN-13: 978-0750678193.

12. Jerald Graeme, Optimizing Op Amp Performance, McGraw Hill, 1996, ISBN-10: 0070245223, ISBN-13:
978-0070245228.
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June 19, 2007.

14. Tamara Schmitz and Mike Wong, Choosing and Using Bypass Capacitors (Part 2 of 3), Planet Analog.
June 21, 2007.

15. Tamara Schmitz and Mike Wong, Choosing and Using Bypass Capacitors (Part 2 of 3), Planet Analog,
June 27, 2007.

16. Yun Chase, "Introduction to Choosing MLC Capacitors for Bypass/Decoupling Applications," AVX
Corporation, Myrtle Beach, SC.

17. Panasonic SP-Capacitor Technical Guide, Panasonic, Inc.

18. National Instruments Multisim™, Analog Devices' Edition
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ANALOG MT-031
DEVICES &

SCH SR iR 2R B iRt H AR A “AGND”F1“DGND” By i H

{E& . Walt Kester, James Bryant, Mike Byrne

(b ]y

HATE S LB 25— iR ZRAE S8, BBtz (ADC), Hulifei# s (DAC)
PR P A5 AP Z(DSP), T BB V) BIE W BG5S, BILHiA Sk
ADCHDACE G B NE %, B LI TN, REMSIREF 0030 &L E AR 5 5R A
RAFI R BB AR EDINEE, BARESMNESEm ., ZMmEi,

o, —BIANAERE, RE BRSNS SE B A AN, $FADCFIDAC, R
FE(ER 58T ) R — i X i i, Ak, LT RBIE R, SEhaffed, BREIK
2RSS OHICEIESLI T &, Wb B/EA RS 1r, A Reriratkae.
DSP. ADCFIDACY R ik,

P A 15 5 AL BB T ISR BEADC(P BR HE IR BB I ADC) ¥R B A el BTHFI T
e e ] (— B Ay B B0 ) ) v T Ik b A, RIRE A7 k2 R (VB AR o 2B o v T 2, 91
o, 12002 K E LB (SAR) ADCH R H 10 MHz P BRI 8h TAE, 10 R AR 3 R AUA
500 kSPS,

T-ABIADCHA it RAEEL, DI E TR Sl mt op, B &0 PR FriE i z-A
T M EADC(FH: 3 %10 Hz % 7.5 kHz) >R 15 MHzel 8 &b b TR, I Hig it mik24
DL 53 3R (1 i ADIZ "] AD77xx & 51)) ,

HEZRIE, RAESICH B WP O, PR el 8 F 3 =4 19 452 3 1 Ak 58
k. b, FRRGESICARHMBMMR TR, mH—LAa 5% riik.,
WEEOLT, PRI >R, A fe el s,

By MBS TR T AR A ESRREAE TS, RERBREEFIEMN TR
ZRAR G (S5 A PRI — AR SN, TS T % PR IS HL s P EL PR A Y
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it EFIEIRE

PRFFCBE TR i A )2 %F H Al e A BB g 2 B AR 8, B EAUAE L
T W R (R B B = 2 ) IR BELHR R #% 12, B RERFEMI/RFIAR G4 2 e, BT 8
WZW Bk e, g2 AMEREMI/RELR 52 Wil 2 F&AIK

e 2 STV AR AR i 2R B B AR (Rl SR sl R 20 fle i R TR 7 sBEOLE 5, LR
.

H1 T “BE £k (buss wire)"fE K % HUZ W LB S R00R T HA DL, #HAE " 22 A5
%o P, #2250 S H A 4920 nH/SEF U RUE, B2 S A EE 10 mA/ns
AR IR, AEIRBUR T RS 1981 1% S 2R P 200 mV I I ] R «

AV=L%=20on10mA

=200 mV. AR
ns

T RA2 VIRIEETEENE S, RS L10%0)R 2 (RZ3.5M0R ), RIME(E4:
Bermd, ZIRERSRIBRICEER SRR,

Pl 15 %57 3 [ L, )8 S RS 3 [ R i i R 55 O (T T ), 3 [ A 2 L Jg i v BHL 452
AR I, X oG R A R, RZETERE, —ANTRER T R b RCF
iR [l L B A2 B IS M GND REF, dpJielEl Bron, Xm0 sl . i it R e 0 BE AN
& AERE AN ER ] B2 ) FR e AR AR SE B LR I B b, PROA % 0R [ H i £k
MBS BEHE 5 I35 A AR BRI, B DAR A AV BELDT Vo B0 1 M AR PRI wfe . S P AR v,
HRL I ] 8% 2 200 P K T AR R A, DA SE I i B A O T AR, A 2R TE KB it b
JZ, WJLPA ] R % Bk IC 2P, FrRlefERM T,
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IA —_—
INCORRECT
+ +
Vo— V. — oOo—— | ANALOG DIGITAL
b A Vi CIRCUITS CIRCUITS
GND <~ Iyl ~— 1
REF ATD b
ID —_—>
{N— CORRECT
+ +
Vo — V.—— oOo—— | ANALOG DIGITAL
b A Vi CIRCUITS CIRCUITS
GND —
REF A AN

E1: FABRBEISE0HF B R EREBE

Pt 56 i L B S 5 | A BV B B R R BB s )2, DA R e E FL o Fi BELIRE 22 e
T RS, A AAASICHE ., BRSNS, Boba g A thnlges]
ATERRIC e, MRS Phae . R i i Be & DIPESRAE N, Bl e il /5
AR, AN IS RN R o8 S ZXA AR ™8 AT LA 32 1 . DAL 5 | M R 42 136 B 5 A JC Bt 2 i h
A (AMP)™ iy 4 5:5-330808-3F15-330808-6) . H1 T4 FH ¥ B 3 & fh v, @ PR T ICS A
HA RIFARATILMRER, A, REMHRTREMRIRILTERE.

EIEUICEE

AR BEAELE APCHIE, Rl 5 5T R LA B R R R DUER . R ] LURs AL IR
2o bR R R R AR AR, AEREANMSL BRI, RICEPEHRIAG I IF # /A, 1
B R IE DL .

B2 7 eEeAR, BRI IESSKIE %, AN RN %, AR plip, b
[190.1 uFith i M e e 2 A5 B i fL A B B BIPCBI i B )2, e 58 A T fLE R 2
ICHGNDS [ E, M2 T, AMRBE AKRER, 25l A eigm et
WIPCBAELL LI, 18A PERRE,
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Power R R
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Route

@ Advantages
@ Signal traces shielded and protected
® Lower impedance, thus lower emissions and crosstalk
® Significant improvement > 50MHz
¢ Disadvantages
@ Difficult prototyping and troubleshooting
® Decoupling may be more difficult
® Impedance may be too low for easy matching
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ZHR(T)ME 1T &4 BIR, @HA150°CHI A175°C), S RmEEE—H, KRR Z
— PP TR OLIR S, A, fERTFERITD, —RBARSNREHE, HIEE,
R—mREXEE, PO ESREaS TSR, F3Rms, Chdi, Ban]
e B i KA

PP R AR B R DR AR, SRR AR H R, mE TR, B RTR A
— 85| HISOICE$1-AD8017AR,

The maximum power that can be safely dissipated by the AD8017 is
limited by the associated rise in junction temperature. The maximum
safe junction temperature for plastic encapsulated device is
determined by the glass transition temperature of the plastic,
approximately +150°C. Temporarily exceeding this limit may cause a
shift in parametric performance due to a change in the stresses
exerted on the die by the package. Exceeding a junction temperature
of +175°C for an extended period can result in device failure.

[E1: AD8017AR(ADIg;# 1838 EISOICEI 28 1F)
HIEFMF X FRATHFER S

X PRI — R TSR, tndsfhohae. BRI B AR (PCB) R B2 22 3 20 I
%o XTAD8017AR, HAE25°CRYMIREIRIE MBUE N3 W, HEREE5|MISOICE
WHC A 2 —JOBURPCBHR, PAKZ4 in’ (~2500 mm?) 240 W] S BACHA . T if R i 0 i
aFAE AL ST T Y2 2 TR OL.

AR FAis T ik

—RATSORF R, BRI AN C/W, BrAES A B, BT P A M IRICE,
e ERFE R SRR, el B RARME R0, , RIS RGN, 6,0, L0/
PR HARTE X, PRI T 3L,
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— 3, PRPHO% T 100°C/WHY 23 EAEIW I E TR KB 100°CHYIR 22, IZME/EPIN 2 R
MZEg, EEE, XM HR, Wik, Eizdath, 1 WEDIFER: ™ 4:100°CHY
BEENEESE, A—TE). W TADSOI7AR, 0Z27495°C/W, i, 1.3 WINIHFER=H4: K
Z)124°CEEEIFWZE, 25K, I PIE IR EE A A B IR R X PR E R B, HEMRA
Witk ORI SE PR, M ERBEIR B A25°CHY, RRFZA150°CHI PR Es ., Sehn b, 28305
WEERE25°CLL L, Pk, ATDGCHE R ThHE SRy,

XFAEZIFEPCRAL: W), #AT LR DL T & 20k THR A BUR 2E (AT) (AL . °C):
AT=P x 0
Hrp, OO G MRE, B2 7 — SRR &,
# 0 = Thermal Resistance (°C/W)

@ P = Total Device Power Dissipation (W)
@ T = Temperature (°C)

AMBIENT

@ AT = Temperature Differential =P x 0

® 0,, = Junction-Ambient Thermal Resistance

® 0,. = Junction-Case Thermal Resistance

@ 0., = Case-Ambient Thermal Resistance

®6,,=06,c+0ca

® T, =Ty+(Px6,,) T,® JuncTION
@ Note: T,y,,, = 150°C (Sometimes 175°C)

E2: BEXHXF

VR, e AT (A A TP RO A 1 A E ) R AL 7. PRI,
TELE BN, JAOHWIABLZ 1, BIO, =0 +0,,, A EIFBEET,, PAO, BIRIFIIT,
AR BT R % R, BRI, SAE0S T (R % — % IR, (EAT 2
KPS, F, (AT DIREIER: K4,
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R T YE, BMRICH AMERM T A BEEAG . MR, ET ZIHFERE R
(lbfm> 1 W), DMEIHEHERAPCBE &AE hchds . ERXPREOLT, i i s B xhscthine A
FH I K o J 7R BIPCBAR Ry 30 5 S R DA B X B 25 R T 7 AR B0, . AT RNd , X 1%
ADSOL17ARFEBEA BARGE B . @t XM, RIS 1E T 4S8 & MR 1 8ChE dn Pl 3
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Figure 8: Comparative Thermal Performance for Several AD8057/58 Op Amp
Package Options
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Always Use a Large Area Ground Plane for Precision or High
Frequency Circuits

Minimize Parasitic Resistance, Capacitance, and Inductance
If Sockets Are Required, Use "Pin Sockets" ("Cage Jacks")

Pay Equal Attention to Signal Routing, Component
Placement, Grounding, and Decoupling in Both the Prototype
and the Final Design

Popular Prototyping Techniques:
® Freehand "Deadbug" Using Point-to-point Wiring
® Milled PC Board From CAD Layout
® Multilayer Boards: Double-sided With Additional Point-
to-point Wiring
Modern Surface-Mount ICs in Small Packages Require

Special Techniques—Usually a Preliminary Multilayer PC
Board Layout
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AIREI B AT R SE G , PR IR R R B M 2% 1R B e i 42

VLB N BOREL, AATTRT LA CADE A 5 B fA] 5 R L B MR AT Jy o R A D0 3R A R
17 (B Gerber SC )il ¥ K X B PCBHIlE £, A B & IEIR

W T A5 BYPCBHIE R, A SNESFLANBE B HL2S ol BB B 2 PGl (B WS 2% 3Ciiken7), &4
IR T R AL B A B DR AR )

E4: #EEEREEIRER(IFEE)

XU R G R B A B OB R AR B SRR AL, s R BB LA B BR S LR
W, Earfgaste, RGSCRERIBEEH, B s iR e D RE L AR B AT e & HE A
mPCB,
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AR PIER, ZTENERERBR A WS, BrUR SRR 2 W F A SR
FL” 06 25U 9 T Sl AT e 2

PR /NVELRTDEA2SH H(L%H = 0.001"), EZLBEV12%H, 2Rt rTseal s My E
ZBRE, HEU/NGEIRT, Zeik /bRl BT BT BRI 8k RSE, @ om108]12% |,

PISIE /R 1 % 0 S Y F B bR A (DR Pl 3 e LA mT i ik, PR T el A R AT 2L

DS P % TR iR L BB PR B R L35 T R S BRI DA B KRR P M BT i X PCB L TS 3, 2%
A i, B REA PR T B W AL AR, Bt AR M s i L TE .

BE5: #EEEEAIRER(IHEE)

MRS

TCf7i R AT o3¢ AV v ol o8 o s FE B PLICRY PR R . BRUORA B T B AR 40 (L BIDAE A6 /N RS 4
B, R TR A AR A AR, DB R G B R TR . dn SR ZBUAE A
i, AT DA 52 b B S LR 111 CF IR A S8 XA B0l e . 22538 T R AR Hi B, Il
Fi7R.

BRZEAR, PEEREA AR5 | HE R A £90.5 mm B fRHE (BRI m), AERFE
R PP D 11 2 b R 5 [V B T
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DAL 5 | RN R4 13k ok i A Hc B i A sl R AR (AMIP ™ i B 5:5-330808-3F115-330808-6) . 5| Il
e PR AR € 2R R AT Bk R R R L

SOLDER
\ \\ ( -~ — SOLDER
A v vz

PCB DIELECTRIC ( PCB DIELECTRIC

7| g &

SOLDERJ . S SOLDER

\CAPPED OR UNCAPPED
VERSIONS AVAILABLE

6. W& 5| RIEHE I /ML S £

F T 5 A3 1 PN 59 S e o e i o, T SCERICS [N RAFHLAFALIGE . A, RE
R T RERE AR [ R PR RE, X — iS5 TER

FHMPIER, T RAS FLVFICS | MG RS AR ph ih o %R PR IR . — ELAE R 5 | R R
WRBIIEY TAF, HICH MM sE S, (8 nPRFICS | Bl BAR R = Al R el . X vl DU S
i FH A i P 2

i R E AR H /DB RISICIREY

/INTR 0 T W S A P, SR B AR R I DIP RS Al TR R, HE AR Sl e ek
g, R/ NRICH R FIERA Bk, B7E87R 7R ISICE

firt 75 % (FET L PRt AT PCHAT Jy) j Kb /DR ISTC 2 38 ToE e b b, 4576 R e B AR 45 2
RO b XA LG AR LR A R R ORI SRR 2, JEBCHR AT MAAX 2 il i v
A(5 575 SCIROTN10)ARAG , EI8FNOLY Y 1 R4 e %
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HAH

1.60 BSC — SOT236 —it

2 3

| 1
P|N1/é : é

095BSC
1.80
BSC

10.00 (0.3937)
9.80 (0.3858)

AAAAAAAAT §

)
4.00 (0.1575) SOIC-16N *I| 6.20 (0.2441)

3.80 (0.1496) 5 8 5.8? (0.2283)
Y

TOONOOOE_ ¢
» |

1.27 (0.0500)
BSC

E7: [628: o HF/NERBICH
Rk

Small PC adapter boards which hold SMDs and have pads (at 0.1" [2.54
mm] spacing) which are large enough to mount larger wired components.

The boards, some of which can also carry DIL ICs, (usually) have
provision for supply decoupling and can be mounted on a PCB ground
plane by soldering their back plane to it (use a HOT iron!).

There are also strips of pads for mounting other components.
You can then breadboard just as you always do.

b SOIC14/16

DIL14/16

www.sm-breadboard.eu

E8: BBRIE: INYERIR
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www.capitaladvanced.com

R 1 e

&E9: Capital Advanced Technologies, Inc.gjSurfboards®

IE B R BE B AR /N R RIS TCH B AR B R B, fe B — s 8 HE IR 2 F0 IE
B RSF IR B, I L0,

€ You need a good thermostatic soldering iron with a solder-well tip.

Size (mm)

Solder well tip

E10: BS—1Mej@i: nfa#/MPCB_EZFIC?

E119 R T R E/NCR PEg L iy (- www.sm-breadboard.eu™ 1 4it)
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Set the tip temperature to the temperature appropriate to the solder alloy
being used. (Leaded solder is cleaner and the EU lead-free laws do not
apply to laboratory work.)

Place component and fix two opposing corner pins.
Apply flux liberally to all the pins of the IC.
Clean the solder-well tip on a sponge.

Fill the concave portion of the tip with solder, to slightly above the rim.
Do not overfill!

Holding your soldering iron VERY LIGHTLY in your hand, set the filled tip,
with the solder-well side parallel to the PCB, down onto the flat exterior
portion of the pins. The iron and tip should be parallel to the body of the
SMD. Slowly pull it across the pins towards you.

Repeat steps four and five for the remaining sides of the SMD.
Remove flux residue if necessary.
Note: A suitable iron, available with solder-well tips, is the ERSA i-CON

® ERSA GmbH ¢ Leonhard-Karl-StraBe 24 « 97877 Wertheim « Germany °
www.ersa.com

E11. 1E##EEF(BHwww.sm-breadboard.eu ™12#)

HREFIEER

A B i 1 DR ) 1 15 AR (R BR T By sl AL PCB, 2% )2 PCBI AN Kl £ b o i R4 ffl 1
* USRI 2 R R AR R R, O B AR N — i e T )R, 55— i T L TR R
B5)E. s R n] 1 Tl % BCEAE 2 R e i e R LMk, A, #
) e 0 AT £ R PEL L PR e, i EL AR st 5 SR A P s DR R P e PR RE T RE S e 5 2 )2 L
B 25

XAl PR T8O IR s SO A B A Ze Ph a3 4, I RS BRI 1 W 6 o1 5 2 IR, JRY
5 i 28 HLBR AR Z (8] I 75 1 FL A 1Y /AR (< 1 pF) RIS et B8 A0 e S B[] B0 Al 22 5.

AE, fe 5B SOICH], Uil £ T A8 FIDIPERHE (A 2R v ) 52 il AHLIE 77 AN
B AEGIH T, 5 /NRE A SC Y Ay AR A0 22 S T S BUR Y 5 B 5 PCBIA] PR RE AN
B I KRR FE b 55 U AU I0E , O iy 2 ] e 25 2 AR JERY

A L R 22 S v s M A P T3S /0 R AR A P DR o A RE
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18 4 K 2 BB IC i & 7 DA B AR SAS TR BE PP A AR . X 2P A B % P il LLVPASIC, 1A
MR YRR, Teigfrdh™ i, HERERMIEMBE, fRMmEmpEiiE,
RS ERE S Bl R . MEE MR ILT , IFAGPCBAG R % S e i, %P E#ER
AT SRy s BT B A A K

FER /R EICH , BRI TE R IR B M, Bldn, #EAARPLDT R i Pl 4R R (5 5
SRS B SR B LIRS | RA_E 7 A v i B T . IR 3 I A P TR R b T REAFAE U AR
ol 25 A BHL TP o 7 A R B R . X SRR XM B O S PO R BORSE A
IR 11 v 0t P T

ADB8001 &y 1 HL It S It R 4 & — MR UF B, Efe it T & HiFMii, FI2E7R 1%
SOICHR IR, &£ =il L5 %, DIRIRAERT A B 550 T HA (K i
B AR o doe R I A 2o U 1 1000-pF/0.01-pF R ¥ LA 3 S b, LA A7 B R RERE IR
HUIRS I, DLRE Bk A e AL B R S de (K, PR X SRR e, HeHb)Z s Fe Y I 2%k
HL R L BELR 2 A I, AR P % 2 P i L i K A 10 pFRH L2 43 0

E12: HREHEBX2E(HI30AD8001)FERFES
HER BT X 1E09E AR (P E)
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I FEL B B PR A R 15 S B R 50 R R ek, /e wililn] WL, sfa BB R R
HA A RS R R R, XEurhal R b R B W, LR B R RO f 2k

FAMRLER, PCBMIH EL A AT A S 2 X, T8 FLAE JUAS w3 45 Tt 0 70 e 422 3t
JZ2, DB fe AR BHHURD B i R e i 2 e

A A B I P I SMATE AR PR I, B AR Z Ak A/ i S S R &
B, FLEE AR SAMIR S B A IR Bl AR e m e ik, R B LT B L TR R AR

P R iz FIRFIRIE, Hral DIE R B E . ADSOOL Al #UR % 0 i (K%
A L2 DAL [ AR S S35 90, TR, AD8001 SOICTH s J& Fl i) i X 48 B A e M1
ZRELHRA .

E13: AD800TFF (R {EAX BiRE EFRREFLER (HHE)

A B R AT WILPELL R FE B TR/ ER R 2 ANl 4L,
IR IR IBZ AR

R R R A RO SRR T H, AIORKRIMEADCEDACE R, PALIR
A e LR PR T e R H AR Ry 2 A DAL B e s PR RE T i T, ADIARIER 2 B ADCHIDAC
A BCHE T vh 12 4t se e g i SURBR B F g3 1513, DLRVRAl AR RIPCHRUAT Rl % )= LIRS
W E— 2 AER, RTEE, ADLEXRUHE R CADA RS (Gerbertt X)), i
WEFE PR R AT R, I TR S R G AR R —— 2 B R A A RS R &, KT AR
W% 2GR T LR %
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PRARBRE H A TR BeE AR IR DR e A, DURIS AR IR A
H, ARSI, PlinikdEm R, AT R sh i AR S, —REtimed
BN

2 ARER et 28 BA KB R W25, HTFEH&Hh T/ERK, @ﬁ%ﬁ R
e, BRI S, IX e U IR Y B R IR R A AR I, W R
AT, —2eEings, RADRS-ARIADC, {Ui%E TIHALT, KT B E MR
WA MBEL, Ak, KZBADC/DACTHEREA S OO T, B{TSUSB)FIfk#E:, nIM
HPERPCER A LI & Fh N P Ze WA SR LR B R dm il . P2 0L T, FEPPAGER 1 b G 8t iy i
B T RIBIRE RS,

PI1418 7R 1 ADIAY— 7 e 2R RR e 46 283 20 R 42 v A s B TR RS PR EADC
PR, BlinAEIE/RADI430 12, 210-MSPS ADC, PP B (L4 f7 it 25 i (B T
FIFOS(FPAG), DAMADCFIADCIFARR IR B i,

B R ER T EREEPCHUSBYG H, BLA AT, DL Al &I ADCR PR RE . Sk
TFIFOM HL s i B 35 AN 32K, 1641 BEFIFO, 4™ 1 W] AE fix nwﬂm%mﬁﬁﬁiT%
EHHE. R HADISimADC™ R TAE, JETFPGAREHE R B H A 64KfE 4, A
18 3 J% = 7] /E644 MSPS SDRE;800 MSPS DDR | T4k, #8412k ] Visual Analog™# {1 T 4% ,

XU PR AR AT TRl E OB B ADC, SE BAME AR R i fAADC, AP &R
FFT#iHl, 43#iSNR, SINAD. SFDR. THDRI& ;2 2ifzE.,
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FFT DISPLAY
AND ANALYSIS

ADC Analyzer™

Software USB Interface to

Computer
FIFO BOARD

EEEEERRELYE!

537
06
-

EVALUATION BOARD

—

E14: ADIZEIHEEADCHIERFRIFIHE M
BE
AT R R AR A (A DIPEER MICIE W A, fEE TR & A i, HI1E
M REERR R RR AL, A, BAEEREADCIDACH % & fit /IR

TG, PRI AIE & R R R B IR R . e R TR KL JRPCHR, AEAT R R A e 38
M Z&AE,

LR, B RSN ME—A R R L PRPCHRAT Ry, Fihle k& it bk &
ZIRME EECEA DRI 83 PF I PCB T E R B RIR AR . S RS, WiES
%IR8, 2 H Pk,

G P AR BRSO TR0 RA PEAG B Be . HoAR Ryt el AR SE b R R i S
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ANALOG
DEVICES

AR R (ESD)

ESDHf#&id & fR4F

FEZSE T ENRI S IR Z 1, 2B 2 PR IC(IN S OR 2% . ASCRTBOR 2% PR e 0 2% ) kA T
P, XBIFTIE Wk (out-of-circuit) R, XA T, ICHTREB B2 KHYIR A IESE
AWRTHAE, ZRELT, AENRBEERAFFREER, BHEMESD, X2&—f
LKL PR, ARIRATERR AR, BT ARG, EATR.

L PN AL A ] R AL PR 0 A 2 i) 9 B4 4 i A i (Tl 8 v )
2. PAAS PR S Ik 22 1) A 1 e e L 3 (R R R B

i FL P 2 OR TREE AR R 48 5 33 90 H— IR & bkt . I O s 0B TARR i . 4%k
B, R TARBR ., SR, W%, R RS TSE., XERE &
WA R, POA BT AT AR S ek L & e bk, MAYRHEE
BESE M PR RS L AN, — 28 WAT A 27 A BORINESDHLE, #8437 Bl L 1,

€ Walking Across a Carpet
1000V - 1500V
€ Walking Across a Vinyl Floor
150V - 250V
€ Handling Material Protected by Clear Plastic Covers
400V - 600V
4 Handling Polyethylene Bags
1000V - 2000V
@ Pouring Polyurethane Foam Into a Box

1200V - 1500V
€ Note: Above Assumes 60% RH. For Low RH (30%),
Voltages Can Be > 10 Times

E1: E#ERHE~ELBESDEE

126 Rev.0, 01/09, WK Page 1 of 9




ESD ™ Mz [y v J A ey Ve A PR i X A IC

R SO B AR (B R, bR R A S EIBIR, IO T-ESD
YR Gk A PR S5 A8 2 I A T D — — PRI AR

T TR Bl , ESDIA G W WHI R IR ICKR A P fiche, 2Kifi, #HEEAE
ESDZ ] e G2t sfmm, s (G M2 TR, AnSRIEA S PRAE P A5 J01 18] ELP- 38 A
R T LRI FiE bR, W5 FRESDRASARY RTREYE . 251 K 1 ESD 5 [ iy e e i — 2%
FHR A

@ ESD Failure Mechanisms:

® Dielectric or junction damage
® Surface charge accumulation
® Conductor fusing

€ ESD Damage Can Cause:

® Increased leakage
® Degradation in performance
® Functional failures of ICs

€ ESD Damage is often Cumulative:

® For example, each ESD "zap" may increase
junction damage until, finally, the device fails.

E2: TREESDIFH

Fr A ESDRUE S M3 R R AR PR B . ICTHH XA S RIRKRP B PR R QR EE D, m
JE A S EE AR RO R R . B EE R R — AW B R BR ARG (T3
FiR) , bR EARBIE SRR VERR T .

P3RS B B S A S AR P, 2 BUEARESD AR P i 3 I BRAERR)F

534, ESDHUBRBIICHI %R FMHaA — & H A, mE4prR,
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All static sensitive devices are sealed in
protective packaging and marked with
special handling instructions

CAUTION CAUTION

SENSITIVE ELECTRONIC DEVICES SENSITIVE ELECTRONIC DEVICES
DO NOT SHIP OR STORE NEAR STRONG DO NOT OPEN EXCEPT AT

ELECTROSTATIC, ELECTROMAGNETIC, APPROVED FIELD FORCE
MAGNETIC, OR RADIOACTIVE FIELDS PROTECTIVE WORK STATION

E3: &R NIRESDREREE T

WARNING!

ESD SENSITIVE DEVICE

CAUTION

ESD (Electrostatic Discharge) sensitive device. Electrostatic charges as
high as 4000 V readily accumulate on the human body and test equipment
and can discharge without detection. Although the ADXXX features
proprietary ESD protection circuitry, permanent damage may occur on
devices subjected to high energy electrostatic discharges. Therefore,
proper ESD precautions are recommended to avoid performance
degradation or loss of functionality.

E4: £5MICHIESDIIEF M A

— H UM ESDRUS RIS, (RYVEREHXTA Sh e, RUIE, H e/ RICICHRAFAEIR
REJGRIPEE R, =P RAFAEBIA T RETEESDEURAE, VB BETARE, XAHRE
JoCRR AT AaE e s BHL i bR 3 T 22 4 Ml S B

ESD% 2ICHAE®R BN — A KA 2 — A R AdRESERn W TIEG, mEsHR, H
FMEE A1 MO, FTUFERCEMEF R, FRERERYH T, bRl
dfER, ARBAH TAEG TS, S AN — B AR R — AN BOR HUEH,
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PERSONNEL

GROUND STRAP ESD PROTECTIVE
TRAYS, SHUNTS, ETC.

ESD PROTECTIVE
( ): z \v/] / TABLE TOP
[ 1
]

ESD
PROTECTIVE
FLOOR OR
MAT

v

BUILDING FLOOR

Note: Conductive Table Top Sheet Resistance » 1MQ

BE5: —FiEFIREESDHBEICH TIESINE

WER, TAGRREEAREMEEAEH, TR ATEE, WAES MR KHEEm
BHANERFEPCHR) . THICHE, Rl R HURE A ICH A, Wl RE ™ R i fE i iR, X IER
it FRICH fu e b B FE AR N R AR AR B0 . AR T, 248 [l — /AN HUICHUE I B S /s im BLBUR
[1TL:0 2 (= R (YT S 1787 8= 3 O

X T D ESDAHR BN, LR BRI R EXRE RN, £ TEGR, #IERE
ESD#UEM g5 PR afy B — AN ST, F IR0 DI AR EF R AESS (A% B30T Bl ) A
ZFFICHIR, 5, MTREFIE, TH—ATMOREILMN T, (a5 95
P R AC & A ESDBURIICHIPCHR IR, B AEICZ Al 1l A AR AR T T . 45 R 5%
(BRI ADESD RS, M5%, MBART HHt,

RIPIC, MEH % ZESDRMTE ZICHLE A% P IR S5, XICHIER R, ™
et Sk FAVESDIR PR RS Al 4 . ICHUBE BN, TE TR, BEL MmN
MR R, RS E A g R R B BT . T MBIk 2 85 i ESDRE R

SR, SEREMESDIR )7 RAMR T BAEICH WEESDRSWLE], ICH BT E AL AT
PP B IRAEE I, L T R A P ESDERAERE P, M AEFEAS SRR A AN SR BT TTHR
FESTERA IR, mE6HR,
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ANALOG DEVICES:

Circuit Design and Fabrication -

Design and manufacture products with the highest level of ESD
protection consistent with required analog and digital performance.

Pack and Ship -
Pack in static dissipative material. Mark packages with ESD warning.
CUSTOMERS:
Incoming Inspection -
Inspect at grounded workstation. Minimize handling.

—E <« =n

Inventory Control -
Store in original ESD-safe packaging. Minimize handling.

Manufacturing -

Deliver to work area in original ESD-safe packaging. Open packages only at
grounded workstation. Package subassemblies in static dissipative packaging.

B C¢mg <@ <n

Pack and Ship -

Pack in static dissipative material if required. Replacement or optional
boards may require special attention.

[E6: ESDIRIFEKADISH &XERLYTF
Bt iipREEFBISEXR

FER R SRR VA S PPARICHT , 5 Z 40/ 0. ESDISA ] REEAT M i, Kk, Wt as
TR THRAEA Y, SR TRESBOlbE, FEIRER A b AN FIREBRICIH | PFAL 0T il 47 il o5 1
Iof DA ARSI bR b A s R RSN ER T PEIE , S 2508 0638 X AUESD TR, f iiE . [RIAE, fR &%
PRI R R SRR ] A A b, O DR ml E Jé AT I R IESD R )

XPFESD, fgictE—ASkcutin. Wik, ESDHIA—HRAEMTCERR, wIcaes,

ESD{REIFOA,

A 2 X ESD U T H AR . AL T PCH L HL I Bl A H At A % Y ICTE 2 ESD A5 A
AT R Pk — Bz iz /) TR 2 251 5 HEAPCHR AR T 5 452 A L i . X EIC— R e A 1
TR E ESDRR I BUE FUMS . AT PR ARIE(MIL-STD-883 75 #3015 84 Bk 5h). ESD
OB B ) — A R R B T 3RHL - AYRS-23282 M HIC, ZICIRA B R B AR EZ
o A TRIEMEGIFAIESDY:RE, 215 & M5 FRR il
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MNP T 2 B BT Fiss , LA AS 23 X ESDRY UM . - SR8 sr s s a1 H
RITATSAE A A 5 S B = AP B 0« AN PR BB (HBM),  HL 83 458 R (MM) 70 58 HE 25 11 452
(CDM), #—MERIAERE —FSe 2 A RIMESDRME, b, XERRIE Ik es R 2
ARG TEAR /]

19964 IR, AT A s 38 £ A PR 0 5 1) i A L 115 & A6 28 B TEC1000-4-x 4
L IE M RERAEEMO%S, HER, XIIHFAEHTHRRIC, MREH TREX
o BAIECLO00MTERLE 1 I ARdERIMIA Ty %, HEILET,

IEC1000-4-28L € , A HL I A8 F AR AR5 07 30, BRIV e o R0 ACBUIBCHE o 36 T il Pl 2
REHBEERNKPER, [BFRBENESRNRBE, BEASEREmRNKAEE, £
SBBCRE T, A RGBS, A RBR BIE BN, AU R B
Ko EFTTEZMRE., W, [, fHEFUBCR AR E D AR, 4 R BRI SL
PERAR, HAAEGHRATEEN, H S NEEBRBIOR B3,
4 IEC1000-4 Electromagnetic Compatibility EMC
IEC1000-4-1 Overview of Immunity Tests
IEC1000-4-2 Electrostatic Discharge Immunity (ESD)

IEC1000-4-3 Radiated Radio-Frequency Electromagnetic Field Immunity

IEC1000-4-5 Lightening Surges
IEC1000-4-6 Conducted Radio Frequency Disturbances above 9kHz

L 4
L 2
L 4
€ IEC1000-4-4 Electrical Fast Transients (EFT)
L 2
L 4
L 4

Compliance Marking: C E

BE7: &R TFESDH &M FERFIIIECH &

BIRESDRkoh & A REEAR /D, AE AP g b TH I ] iy v R A AT RESS AR 2 AR PO ICH R
B, PO SRR W] BE VT B 28 28 PR A SRR, BIVEE G ME eSO s 2 B A, 24
SR TR TR, S5 RSPRICIERE. EL8REREA RPN, WHRRASBGFEa%
2o

Page 6 of 9




MT-092

O L HA 5 EBESDHIA, B Fpgm— T, S 2MA—KI-O%48, ]
RE SRR, S5 R TR 52 A S5 1/ O I AH & AY £ 11 7= 5 (INRS-232 2k 3% Ik )y
),

e SE AESD IR 77 #: (MIL-STD-883B75 #:3015.7) 3 A 23 A T T 5K 7™ ity of X Fof e Fit 10 50 Jk
Mo % MR05 B 5 AE MR i AE 3% VR0 6] 38 52 ESDIER Ry nT REYE . B4 5| RIER & AR T B
A HALS I R#EAT WK A, MIL-STD-883B75 #3015 7 SIECI I 2 A7 FE R 22 5%, 4
TRR:

L IECTM IR AE i L e 52 7 T 2R B 7™ A . TR AR AR iR U5 DA L
2. AEIECTM A, FL i b TH i ] B A S P
3. IECIM A2 AE 25 Pty FL DT IRl HEA TR

ESDi LA I REF SRS H B, Hik, ZWAERRARILL-OlAR, Pohiks—k
HhxEA IB T, SR, PREGEE UL, WXt OSSR AT X AR G, DAEh R 35 130T 1] DA
KR IR AEMEI0R], S BIRER e KER BE PR

PI8EL % 1 IEC1000-4-24 %8 5 MIL-STD-883B 5 #:3015.7 A\ KL IR 1) Il ik FL B 1EL.

R1 R2
HIGH
voLtace [\ \/\,—° o—/\/\/\/—‘
GENERATOR o SEVICE
UNDER TEST

B |

ESD TEST METHOD | R2 | C1

Human Body Model MIL STD 883B 1.5kQ 100pF
Method 3015.7

IEC 1000-4-2 330Q 150pF

NOTE: CONTACT DISCHARGE VOLTAGE SPEC FOR IEC 1000-4-2 IS 8kV

BE8: ESDliteE & FI{E
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MIL-STD-883B 5 #£3015.7FIIEC 1000-4- 2 Ml X AU ESD# % 53 Al 51| T I OBY A A Wi =

HUMAN BODY MODEL IEC 1000-4-2
MIL-STD-883B, METHOD 3015.7

100%
90%

—_—_— - —_- —- —- - - -
1 |

%
lpEAk

36.8%|

0% || | 10%

0.1to 1ns > i

11 30ns i‘ 60ns

€ Voltage : 8 kV

@ Peak Current:
® MIL-883B, Method 3015.7 HBM : 5 A
® |[EC 1000-4-2 : 25 A

[E9: ESD;litgH

i M ESDAR AP I i i e AR AR 7 55, AT g id 9 2 Bad IR 07 8 A
AT AR SO R P B . 6 T-RS-232F0RS-4859) g2 Fn4 e 2%, ADMXXX-ER 524
15kV (HBM) ESDYH RIS . X T Sl F IR, £ R GG 24 A0 B 39 N TransZorb R 3 i %
AT PP ESD AR P T RE (W £ 75 3CHK9)

P 1O DA IBTT 5 A1 AE 2R AN 0 B L &5 T ESD TR HY 2w

€ Observe all Absolute Maximum Ratings on Data Sheet!
€ Read ADI AN-397 (See Reference 6)
€ Purchase ESD-Specified Digital Interface Devices
® ADMXXX-E Series of RS-232 /| RS-485 Drivers / Receivers
(See Reference 8)
Follow General Over-voltage Protection Recommendations
® Add Series Resistance to Limit Currents

® Add Zeners or Transient Voltage Suppressors (TVS) for Extra
Protection

(See Reference 9)

E10. ESDESE %
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ANALOG MT-097
DEVICES E1e 7]

BESEAE

A REERME AR

RS T K 18303 54 0 2k TS B P 2k BELE AR 9 1355 SR S S40FRMIT- 09442 1y
T R IR AR e B AR B A3, (HE, B AR S 2R B AR W AR T

T RES T — SRR E TR ST B

2 PCBAE 2k L 1) A i ik 28 55 T 8K T HE A 5 _LTh/ T B i) (DL Py i 4 o) B — B 5
SR A A 2R PR FIL DL

Blhn, 1EE = 4.0 M F238 T skt T 29270 ps, A% SLH)_ LR, HEES B3t
Iif ] < ~500 ps, &bk b 24 £ 4T PHLPLIE AL,

SRS BN A6 2388 <1 (PCBAE 2 A B8 ) /AP (B TH/ T R (D) BRI, 2R 45 5 A kil i
IHERE 2 K JEE /38 P o U], DU b s 32 D FC BELDC

Biltn, fnR e dE LT R R A 5ns, PCBAE 255 T 8K T 1038~ (R b I 4 i AU 46
hAfr k), Ak I 45 4 P B

Fe 24 A TR RGHEAFAER A0, IR % AR 1Tt BT ],
Forh 45 +3.3 VAL IS TOSHARC DSP, IEWIBUR g, T/ Wl 1 S et 27 £

FERSHUIRN , TR, 18 SR & A H st B ) AR 0 X S 298 T/ b s S 05 &
VA& & 5 T EAR R RIS HR . Bldm, RIS ES 0 5 Y doe RSRE 4280 B TH i
It FXAN AR . X ANPRI_E T e nT i ST

t =0.35/f X1

SRR TR LA IR A T e RPCBAEZR KB, i, e KM 100 MHzXf [ T-3.5 nshy |
FHIFE], B UAS A 5 73T el DL BE AR 2 i R f i 2k
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¢ GaAs: 0.1ns
¢ ECL: 0.75ns
€ ADI SHARC DSPs: 0.5 ns to 1 ns (Operating on +3.3V Supply)

18

T 16
&
L 14 A
B Y = 0.0796X + 1.17 /
ADSP-21060L 7 12 //
SHARC: s s
w 10 v =
w
= RISE TIME
= 8 ,/ ///
3
s
6 ~~1-Y = 0.0467X + 0.55
o J
< 4 - ~~_FALL TIME
I
w
2, //,/
i

0
0 20 40 60 80 100 120 140 160 180 200
LOAD CAPACITANCE - pF

E1: SEIDSPHilt | FtBi8]70°F FEdt a]
e A R 2 2 4R X AR 1) R B Y RS IR

IBE G BB AL HRL B 57 ) B 3 22 A e ) e B AR SO B L PCBAT Rk i B B sy v, oA
B E L RGERER RS, AEFRREG T, XRERE - RGP B
B RS, BT F R H AT AR BH e Bk SR PR R BR A A8 (0 A R e v i JEE 1 B R et . 1
28R TR .

< 2 inches

__|Loeic R v N [LOGIC
GATE ! | GATE
Cin
Risetime = 2.2 R-C)y =
N
> 2 inches
__|LoGIc R ¥ *|LoaIc
GATE ! | GATE
c —/— CnT
N N

Risetime = 2.2 R:(C + C))

BE2: P2 PHRE IR R EEE G LIRS 2L EMI/RFIE] 28
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HOL, HRERA R LAER A AT R — MR S . UM CMOSH A LA M5 pFE
10 pF, Hf Hp Ik A BHLAE T SRS 45 [ 1O 12 R BHL 3 20 e AV 5 FL DR T R A58 ] A e i
PR B A5 FEL A ST O B P42 W o 6 1T P % ) b TP T WA B i 3l 88 A2 DR B it A
GLEOR, MH., WPRABLARERIK, WP fiit i BEAY 5 A R A0 H 3 e 5 RS 1 e
B s b 2 B R T 2o RS . 58 AT IRE N TR A B (>238F), Hpim#ish
LA LIRIB LY % . TER, X REARHIE A —Fh 3oy 23 8 s i 0 b 45 5 9 B TH/ T R
], X257 FE BRI PP, Had B v RE T2 .

B3P 7R 0 % AN DSPRA IR ZE — A I HTE . il i35 i R 2 ANDSPRYI ) i #:, K
SAFTREY /YR TE U BH W] 270 BRAR IR BR , [Hr B K E /T 49285F, X7kt
BT T R AR R AE , Gn SR AR AL BEES ,  BEISBRT N AE AR B 85 4 2 Al g — A
LRI AT T AR R

A STAR CONNECTION sgglsc ) sggr;c
DAMPING RESISTORS <2
USE FOR RD, WR
STROBES 100
EACH
SHARC SHARC
DSP DSP
NOTE: THESE TECHNIQUES
INCREASE RISE/FALL TIMES
AND PROPAGATION DELAY
SHARC SHARC
DSP <2" DSP
B  SINGLE DAMPLING
RESISTOR BETWEEN 20Q
PROCESSOR GROUPS AN\
SHARC SHARC
DSP DSP

E3: SEDSPEERIHITIEEEMHE
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£% im PO AY I AL

FER T 2928~ RS AR Ins el ST B TH/ T B (1] I I 8% BRY e — 05 305 0 66 ) A i 4 8 452
Ao EAFR A PIFP AT R 1 77 15 . ZomBHBTPT R A JRREHTPLAC . ¢ kDL iE 75 i (Fl4A)
e AE 2B L iR S WO SR TE B DUR SR I BLDT . JRAE WTAEH S RS, 1H50 Q&RAT,
PR 72 40 P A v B2 AR i A L 2 Gl 5 5 pF 42 10 pF) BT 5 |2 1) o 2 BEL DL AS PR BE R 2801

TYPICAL DRIVERS:
m 74FCT3807/A (IDT)

+3.3V --------- >

® 74ACTQ240 (Fairchild) ;
1200 !

Zo = 500 +1.4v ) 30mW ;

o o % 910

22mw ;

GROUND PLANE

END TERMINATION

SOURCE TERMINATION

Zy~10Q
39Q Zy =500

RULE OF THUMB:  USE TRANSMISSION LINE IF DISTANCE IS
MORE THAN 2"/ns OF LOGIC RISE/FALL TIME

50Q PC BOARD TRANSMISSION LINE DELAY = 1ns / 7"

E4: ZEEMMELEREBIRERAR

FEP4ATE, FREIAENR 12 2 +1.4 VIS0 QEAE T BHLDT A i (B A 22 B H 23 0.8 VA0 V),
RESRMA A1 QFn120 Q), M TiREHLES S A DFER M 12950 mW,  El4AE BRI +5
VHLE R HL RAG (68 QFN180 Q), 1EFE, 3.3 VIBIRHUEIENIFR, BEE P, W EL,
S E A R AR A A N . SRS AR E] RIS T0.5 ns, JRALIRAN FLIRAE IR T-25 mA, T
BT T RERF 291 ns, PROM EARAYfE S IRE 0 EARR R AR IR, 3.3 VI R R D)t
A —RAET5 ViZig,

Pl 4B 71~ 9 DR DT C 75 25 6 P D5 BEL B0 568 T A A e s AR BRLDOR MO R S D TE . IX SR 2939 Q
NGRS 25 i P At BHDTER I, J5 8 — RO ZI10 Q. KPP A SR I % it 152 e i 2 AR i
P A SEVF@SM A o %I T A 2 R I s s M S D0 e
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= R 053 AL

Pl 52 7R —FHAE 2 A a3 A 1] 53 BC = i et B9 05 . XA R RIEAE T R fileals 26 1) 1 4%
SERF(Z91 ns /7"), B2 A7 AL/ R, R A (AT REAEBE SR -5 kv, B
AR RFFRIA S SR R /N T0.5", DAB Ik i fe i e b th IR L.

+3.3V
TRANSMISSION LINE Zg, = 500Q 1200
CLOCK 0~ +1.4v )| 30mW
T T3 o T g
2mwW
SHARC SHARC SHARC
DSP DSP DSP

50Q2 PC BOARD TRANSMISSION LINE DELAY = 1ns / 7"
NOTE: KEEP STUB LENGTH < 0.5"
NOT RECOMMENDED FOR SYNCHRONIZED SHARC OPERATION!

BE5: & FLiniEaat st 5 i

Pl 6 it 7= R ek o 43 I 7 6 2o o PR 9005 5 S e 4% Tl 2 £ JRE A TR OR 7 0 B AT 22 e e 4%
PR e Rt dnlR] A8 Sk BRI 0L, TCAEfT BN B ThHE

Zo~10Q >4"
Zg =500 SHARC
* DSP
e o o %
cLock Zg =50Q SHARC
* DSP
e o o %
* Same
Package
Zy = 500 SHARC
DSP
e o o %

E6: {&HRiniEERsEn gEnt#5ExhE
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140

o [e) 5 i 4

P72 7R gl v fESHARC DSP 2 ] i i i % i 11 4% i b A6 JRPC G . SHARCHRZ) &5 1 f
HEAHLL 17 Q, PG AE 1R R O A im0 2 — 433 QBB DA REAT I8 24 P4

ADSP-2106x ADSP-2106x
OFF
LENGTH > 6"
33Q Z, =50Q 33Q
A A—
ON i; o o o %
—
Zy~17Q
LINK PORT LINK PORT
TRANSMITTER RECEIVER

E7: SHARC DSPz a3 [a] {4895 Pt B

PRSP 7 0 5 P P T4 AR e K A e BRI 4ok F1 % A DRRO T 5. AERLA O
T, B ERRIEE, 225 QNI T SURMLBL SHARCHLS) 2% R o5 Y ah b 6B 5 1 4L
AT,

+3.3V
120Q
30mw

SHARC

SHARC

DSP

DSP

SHARC
DSP

Zy =500

LENGTH > 10"

+3.3V
120Q
+1.4V 30mwW

< e oo e oo

SHARC
DSP

SHARC
DSP

SHARC
DSP

91Q % 91Q
22mw 22mw
NOTE: KEEP STUB LENGTH < 0.5"

NOT RECOMMENDED FOR CLOCKS IN SYNCHRONIZED SHARC OPERATION!

BE8: Mty B E s
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KGR B AR (ECLAIB LMIEE A, mT DL BT T Rk IR T 2nsoRe SR St A4 H 2 it 1 PR
RSN R EEE E gk, KA 2250 R g S /KPR, B, ECLIDFERIK.

I, RHEZE5E S5 (LVDS)Z i R A R R, (HHLECLEARAHE B MIFE MRS 12 5
bk, LVDSHUMSE SR 2 WA 530K, 12 7% 3k F3 R iz th A 8, LVDSIZH—fRE L
+1.2 VLR L A Do 3RIE 9350 mVIRIRAE , SR AR Bl SR iC B EIOPT7R . %30S B
—AFEFR3.5 mARLIRIRFTA R, Ja BB DI HPMOSHINMOS i R $2 45, mfRJAD9430 12
£170 /210 MSPS ADCHITEBL, Ik th A e AE 54N i 5w A ARPR350 mVIGIEEAR, Jfn]7E
247 mVfn454 mVZ [a]28fk, Ha IR ] {E2.47 mATI4.54 mAZ ]384k, LVDSE:W#s11100 O
g, RIBLVDSHLES, BURSSAMIAES0 mV 5 +2.35 VA5 R Bl P i i /N 52100
mVEES, TEIBE RS iR G R B0 IR S 2 P s & il ik £ 1 VR BRI R 2% .

AD9430 OUTPUT DRIVER b =
| Vbp (+3.3V) 1
v ~MoV———¥——— 350mv
| IsT (3.5mA)
J V- V+ \
Qi — — | Q2
’_:l A+ 100Q2 RTeRm
\ V+
(> &> S = 720-50 > — \‘: LVDS
\I/.- RECEIVER
L < < Z0=50 <— <— V-

BE9: LVDSIEzhZEFn#EEE

LVDS ity B 52 X A120% % 90%11)_E Tt/ TRt Rl (R Eb 2 T CMOSZ %5 410% % 90%)H-HL7E /)
F0.3 t, Ht NG SERERNEEL, X210 MSPSRF®ES, t = 476 ns, 20%%
80% b T/ TR R /N F0.3 x 4.76 = 1.43 ns, AD9430( FFF/ TR o] AL FRAE A0.5 ns,

& PEREADCIILVDSHii th B 1% 5 %07 & 48 8 AR EL VDS th IX BIXIRF . AE w8y i
HbRELVDSRESR B 1B 10K (LR TRl =), @ik EREADCIRSNX 2 K
S U A AR 2 I B R — S (/N T 298, R A VA ol R 7 DA 408 Pl % 8 5 B it b
WL, MR nTRE 2R BB . 2250 f th B 2Bz AH FLAR AT, 9100 Q¥ 2 v B 5E T
RS, JRATRER A EE] . P RO EREPCBEL K E, R E/NER R, M8 32
53l e PCBE 28 LA K — et AT Jada v i 10 R
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142

Tw Ts Tw D >|< Tw Ts Tw
I e I N
DIFF PAIR 1 ) DIFF PAIR 2
Tg

GROUND i

Keep T\, Tg, and D constant over the trace length
Keep Tg ~ < 2Ty,

Avoid use of vias if possible

Keep D > 2Tg

Avoid 90° bends if possible

Design Ty, and Tg for ~ 50Q

L X X X X X 2

E10: FXILVDSISS89i7#PCBH /&

LVDSH A BEAREMIF) L s . #H R LVDSHL ™ H2 FIEMIY Al DUAH B 1 (14 3 38 =3 FH DT ic
), fEEHEADCH, FEAHIZHBERERT, MY T2 CMOSHE R J5 %, LVDSHyIR
JPEPREON R, MERNERSEAT L -ARAPES, LVDSAHEERINMES. WA
HCMOS B, HHH—ANEFNHADCREEE R P b, X 1A ARE,
LVDSAVER ZiX ¥,

Bt $eh 4 P 70 53 BC 7=

ADIZ F SR B KPS shor BCFns g A 7= i, A TCREEM N, AR BT
F1 3l I3 5 A (ATE) FH & BR L B RS PERERY B T . ADT2Y ml B ek ™ A 5 3 & A v
REAR R L 6% (ADC) P B e 182 2% (DAC) SR I o . ADIZY m B $PICAE /DL B 2 Bt 3 v
S TPLLAE, srdids. MALOWHS . (hoit iR At shalk shes .
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