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'MABA 4. LUUT B OBJIACTI
AJNNIEKTPUYHECKUX CUTHATIOB

N UENEWN

CopepxaHue:

e YacTtb 1: O0ObekThbl 1 WKanbl 00nacTn 3anekTpnYecKkmnx
CUrHanoB u ueneu

« OnemMeHTapHble Npeobpas3oBaTenin: aHaroroBble
KoMnapaTopbl N aHanoroBble Kno4vn. MynsTUNNEeKCopH.l.

e YacTtb 2: UndpoaHanorosble npeobpasosatenu — LIATT
(MpUHUMNbLI 4ENCTBUA, CBOUCTBA, MUKPOCXEMBI).
Kannbpatopsbl — LAl B npnbOpHOM MCNONMHEHUN.

 YacTb 3: AHanoro-umndpoBble npeobpasoBaTenn —
AL (npnHUMNbLI 4eUCTBUA, CBOUCTBA, MUKPOCXEMDbI).
LindopoBble BONLTMETPLI.



OB bEKTbI OBJIACTU SNEKTPUYHECKUX
CUrHANOB U LIEMNEN

[TapameTpamn 06BLEKTOB (NEKTPUYECKUX LieNeun v
MPOLIECCOB B HUX) ABMAIOTCSA HANPSKEHUSI, TOKU, aKTUBHbIE U
peakTUBHbIE COMPOTUBIIEHNS N MPOBOAUMOCTH.

OTN BENUYNHBI YaCTO ABMAKTCA MHAOPMATUBHbLIMU
napameTpamMmn BbIXOOHbIX CUTHANOB JaTyYMKOB. Tak,
HanpskKeHWe MOXKET NMorny4aTbcsa OT TepMonapbl Unu oT
TEH30METPMNYECKOro MOCTa; CONPOTUBMNEHMNE — OT
PE3NCTUBHOIO Tepmonpeo6pa3OBaTen;| B nocnegHem
crnyyae O0ImMKHO N3MepPATbLCS He BCE COMPOTMBIEHUE, a ero
npupaweHue. Hacto npuxogmntca UMeTb OENO C
E€MKOCTHbIMW AaT4YnKamu.

LindopoBoe cpeactBo namepeHnn npu paborte ¢ gaT4ymkom
OOIMKHO UMETb Ha BbIXOde He 3Ha4YeHmne napameTpa
BbIXOOHOIMO CUrHasna gatymka, a 3HadyeHue namepsaemMmon
BEMNUYMHbI HA BXO4e AaTyMKa B NPUHATBIX eAuHULaX.



B oaHHOW rmaBe npenmMyLeCcTBEHHO
paccmaTpuBaroTca npeobpasoBaHus
KOO—HarnpshKeHue U HarnpsixeHue— KoOJ.

Cneundunyeckas 1 XopoLlo pa3BuTasl B HaLLEW
cTpaHe obnactb yugpoebix MOCmos
nepeMeHHO20 MmOKa HaMW No4YTU HE
3aTparmBaeTcs.

B HacTogdllee BpeMa napaMeTpbl Lenen yatle
N3MepPATCA MOANMPULIMPOBAHHLIMU METOO4AMMU
aMrnepmMmeTpa n BonbTMeTpa.



NONME3HbIE ANA UNT CBOUCTBA
IAJNNEKTPUHECKUX OB BbEKTOB

HanpsikeHusi, TOK1, CONPOTUBNEHUS W
NPOBOAMMOCTN aaAUTUBHDI.

MmetoTcsa npocTtbie n yaobHble Mepbl
HanpsXeHua B BUAE NONynpoBOAHUKOBBLIX
CTabnNUTPOHOB, CTabUIMbHbIE PE3UCTOPLI U
KOHOEeHcaTopblI.

NmetoTcsa npocTble, ObICTpoAeNCTBYOLLNE
nepeknovaTenn afIeKTpUYeCcKnx Lienew.

MMmetoTca npocTble, ObICTpoaencTeyoLme
cpeacTBa CpaBHEHUS — KOMMapaTopbl.



NMPUMEHEHUA AOONTUBHOCTU
N NEPEKNIOYAEMOCTW (Knoppunr 2003)

LIAI Ha cTabunusaTtopax Toka Kogoynpasnaemasa npoBOgMMOCTb
[ =2la Lo G =2Ga;G=1/R
BbIX 1 2 BbIX 11 1 |

D R G1 G? G.’Z Gn-1 Gn

| L]

Kogoynpaensiemoe conpoTuBneHne

R, _=2Ra
BbIX i
a, ) Oy a,
NN _"*Ll—‘
—] - | | L
R R R R

Ecnu oTHOLWEHNAa anemMmeHToB I,./l1, GI./G1, /’?I./R1 COOTBETCTBYIOT BECaMm
koga, moxHo Hanucatb: [ _=NI., G. =NG,, R _=NR..

BbIX 1 BbIX 1 BbIX 1
HasbiBaTb 3TW CTPYKTYPbI LWKanaMmu He NPUHSATO. 6



CTPYKTYPbI CNEOYHOWEIO YPOBHA

MocnenosaTernbHbIN KoOoynpasnsembIi Lindposon moct
nenuTenb HanpshKeHNs MOCTOSIHHOTO TOKa

[TapannenbHbIN KogoynpaBngeMblin AennuTeslb HanpsXXeHUs
N ero ABondHas peanusauusa: U =UBXN/2”.

BbIX

R R R/2 R/  R/2™? R/



AHAJNOIOBbIE KOMIMAPATOPBDI -
SNEMEHTAPHbIE (OAHOPA3PSOHbIE) ALIMN

e Ha3Ha4yeHue: popmMmnpoBaHNE NTOMMYECKOTO
BbixogHoro curHana (O unn 1) B 3aBUCUMOCTU OT
3HaKa pa3HOCTM ABYX BXOAHbIX HAMpPs>XeHUun

e O00O3Ha4YeHune (UM—
(y>ke BCTpeyanocs) Uz—>uw

* Ecnn ogHO 13 BXOOHbLIX HANpaXXeHUn onopHoe
(Uggg) VN HyNeBoe, TO kKoMMNapaTtop sIBNSETCS
ogHopaspsaaHbim ALLI.

e pumeHeHusn:. cpaBHeHne B ALI («u3smepeHue
ecmb cpasHeHue»!), curHanusayms o NpeBbILLEHNN

OOMNYyCKOB, BbIXOA4e 3a rpaHuLbl gnanasoHa U T. 4.
[TpnMepsbl yXXe BCcTpeyanuch B rmaeax 2 u 3.
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MPOBJIEMbI C BbIXOOHbIMA
CUTHATNTAMU KOMIMAPATOPOB

=1

Peakuuna komnapartopa Ha Uan //« ey
MeaS1eHHO MEeHSKLWMNNCS @ E

3alUyMITEHHbLIWN CUTHan:
1. Kenaemas ngeanbHas I

¢oopma BbIXOAHOro curHana. — |
2. Dopma BbIXOOHOro cUrHana sok | 9 / \

KoMnapaTtopa ¢ KOHEYHbIM ; :
YCUIEHUEM. IR I
3. [lpebe3r BbIXogHOro curHana, HH H

BbI3BAHHbIU LLYMOM. Ueen T 4
4. Pe3ynetaTt BBEAEHUS

rmcrepesuca.
(C canta www.gaw.ru).



NMPUHLUMUMNbI OENCTBUSA

KOMIMAPATOPOB
N3 MHOXecTBa UCnpoOOBaHHbIX NPUHLINIMOB
COXpaHWNochL ABa:

« KomnapaTtopbl B BUae MmoandunumpoBaHHbIX
onepaunoHHLIX YCUNUTeneu,
a) onTUMU3NPOBAHHbIX As1 paboTbl a peXxnme
nepekntoyeHnsa u
0) nverLmnx BbIXOOHbIE CUTHarbI,

CcorriacoBaHHbIE C TIOrMYECKMMWN CTaHOapTaMu,
o0ObiyHO TTJ1, KMOTIT nnn 3CIJ1.

« Komnapartopbl Ha OCHOBE RS-TpUIrepoB C
BO3MOXHOCTbIO OCrabneHmnst NonoXuTenbHbIX
obpaTHbIX CBsA3en (nepesoga TpUrrepa B peXnm
andpdpepeHymansHOro yeunurtens).
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Tabnuua nonynsipHbIX aHa/10208bIX
KoMnapamopoe ¢ calima www.gaw.ru

s ot Hanpsik. |[Kosdp. [Hanp. |BxogH.|Beixogn- [ asosy Toxk il & iy
BaHue Aonycr. BbiX. nepe-
Komnapa- NMWTAHMUA, |YCUITEHWA, |CMelje- |TOK, Hble .qud)d:wp norTp., TON KIhDse: ﬂpumeqalme
B B/uB HuA, MB |HA YPOBHK G MA !
Topa Hanp-#, B mA HUA, HC
YHUBepcanbHble KOMNaparopbl
521CA2 +12;-6 1,5 3 25000 |TTN 5 8 25 90 Ananor pAT10
SE5S21 +5; +/15 |5 ) 20000 |TTN 5 5 = 12 OTKp. KonnekTop
lpeunznoHHEIe KOMNapaTophbl
521CA3  |+3; +/-15 |200 3 w00 |l 6 |50 |200 LD EMUEN
KMOTI 3MUTTER
CMP-02 +5; +/-15 {200 0.8 50 Toxe |11 8 75 190
ADT90 +5; +/-15 |TucTepeanc (0,25 1800 |Toxe |15 10 10 40 OTKp. KORNeKTop
sorcas (112 |7 3 350 [Toxe |- 2 |10 |300 CABoEHHS
BricTpoaeicTRyOWME KOMNAPATOPLI
597CA1 |+5-52 |1 2 10000 |25 |3 % |10 |65 | T —
SE9685 +5:-52  |300 5 20000 [3CnN 5 2 - 2.3 MaparaaHblil BoiX0A,
A TN, EcTb cuetBepeHHLIi
AD8561 +5, +-5 |3 3 4000 KMOT 8 4 32 b aapwant ADB564
MAX9685 +5-52 |- h 10000 |3Cn 7 32 30 13 Tpurrep-zawenxa
MAX962 +27.55]- 0.5 - KMOI |- 16 - 7 ChnBOEHHLIN
BcTpoenHbiit 8-paspagHein
MAX910 +/-5 - 1 3000 TN - 22 - 8 LLAT1 ana yeraHoBkm
nopora nepeknloYeHnA
MukpomouHble Komnaparopbl
maxsz2 (112 10 0[5 [l [Unet03B 0 P20 14 |12000  |Camoenmei
TLC339  |+1.5: 48 |- 5 o005 | | 10 10 |2500  |Cuersepentsi.Omkp. crok
o : KMOT MIA i
075 OTKpLITEIA CTOK.
MAX918 +18.55] - - - Unr#0.28 |0 0 |6 - BcTpoeHHLIi MCTOYHMK
ONOpHOro HanpaxeHWA




KOMMAPATOP C 3ALLENKOW -
OBLWUE CBEOQEHUA

/WA X1/

Ultra-Fast ECL-Output Comparator
with Latch Enable

Features

19.2398: Rey 1: 793

General Description

The MAX9685 is an ulira-fast ECL comparator manufac-
tured with a high-frequency bipolar process (T = 6GHz)
capable of very short propagation delays. This design + 0.5ns Latch Setup Time
maintains the excellent DC matching characteristics nor-

mally found only in slower comparaiors. ¢ +6V, -6.2V Power Supplies

The device Is pin-compatible with the AD9685 and + Pin-Compatible with AD9685, Am6685

Am6685, but exceeds thelr AC characteristics. + Avallable in Commercial, Extended-Industrial,
The MAX9685 has differential Inputs and complemen- and Military Temperature Ranges

tary outputs that are fully compatible with ECL-logic lev-

els. Output current levels are capable of driving 500 Available in Narrow SO Package
terminated transmission lines. The ultra-fast operation

makes signal processing possible at frequencies in

excess of 600MHz.

A latch-enable (LE) function is provided to allow the
comparator to be used In a sample-hold mode. When
LE is ECL high, the comparator functions normally.

+ 1.3ns Propagation Delay

>

Ordering Information

S896 XYIN

When LE Is driven ECL low, the outputs are forced to an ERET AR AN PELPACHNGE
unambiguous ECL-logic state, dependent on the input MAX9GEECPE 0°Cio +70°C 16 Plastic DIP
conditions at the time of the latch input transition. If the MAX9685CSE 0°C 1o +70°C 16 Narmow SO
latch-enable function is not used, the LE pin must be MAX9685CJE 0°C to +70°C 16 CERDIP
connected to ground. MAXQ685CTW 0°C 1o +70°C 10 TO-100
App”cat’ons MAXS6B5CIHD 0°C 1o +70°C Dice**
MAXS6B5EPE -40°C 1o +85°C 16 Plastic DIP
High-Speed A/D Converters MAXO685E SE -40°C 10 +85°C____ 16 Narrow SO
High-Speed Line Receivers MAX9685MIE -55°C 10 +125°C 16 CERDIP
Peak Detectors MAXGEBSMTW -55°C 10 +125°C 10 TO-100

Threshold Detectors
High-Speed Triggers

* Contact factory for avallability of 20-pin PLCC.
** Contact factory for dice specifications.



KOMIMAPATOP C ?ALLIEJ'IKOVI -
NMPUMEP BPEMEHHOU AUATPAMMbBI

COMPARE
LA s e i o Ry PR TSE . (T e S R e S I BN R g [T G to S e e g T |
ENABLE \ |
lg el e
|

Ecnu ¢pyHKyusi 3awiénku He mpebyemcsi, ebieod Latch
Enable cnedyem coeduHums ¢ obwel wuHOU numaHusi

13
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KOMMAPATOP C 3ALLENKON
N3 MUKPOCXEMBbI AL K11071NB1

(BunbHtoc, «BeHTar, 1986 r.)

Cxema u3 kHuzau: bbicmpodelucmeyrouw,ue uHmMezpasibHbIe
mukpocxemsbl! UAIT u AL u usmepeHue ux napamempoes /
Moo ped. A-U.K. MapuuHksisu4roca u 3-A.K.bazdaHckuca. -
M.: Paduo u ces3b,1988 (Oanee —MapyuHkKksI8U4HOC)

- Obwud
? I L]] 78 ' (ananozoban semns)
R 274
V4 5 WMJ 8 : ; ;
bix. 1 npAmou
vTs vrrs (V776 vrez .
Brod —vrg Vii / e ¥ " Boix. 1 unbepensii
ad gnoproeeo )
/'/Xﬂpﬁw( , u {irs , ! }1 IT'— Boix. 2 unbeperord
Vo1 V3 Beix.2 npamod
') V76 i SZ SZ \'4
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20 cuznana " iz 5 '3 & y .
Bxod L AP bix. 3 uHBepcront
npAMod V7§ i
Bxod ﬂﬁuoﬂ i 24
urbepcHo VTl N 2443
RS i
vralyra|vr7 VT2 Vrm WZ/ V723
rrr o Beixod angproeo
Hanpsvmerus T
R2|R3 | R4 R7 R9 RIO\RTT  cxemer U
Yy =—68
Puc. 4.2. IlpuHum puueckas apatopa ALLIT K1107I1BI
64



AHAJIOIOBbIE KITHOYU (SWITCHES)

Bbilwe yxxe BcTpedanncb 0603Ha4YeHnS:

JI_ —'{f’ 5
[lepBO€E NOHNUMAaETCSH Kak HOpMasibHO Pa3oOMKHYyMbIU
(NO - normally open), a BTopoe Kak HOpMaJsibHO

3amkHymbiu (NC — normally closed) kntou.

He pekomeHOyromcsi OBYCMbICNEHHbIE BblpaXXeHUst
«OTKPbITbIN KITHO4Y» U «3aKPbITbIA KIHOY.

CTpenoyku 0603HavyaoT ynpaBnsoLwme Kinovyamm
fIornM4yeckue curHarnbi.

Kak npasuno (bsiearom ucknoveHus!), 8 UAT
MCNONb3YTCA He perne, a NonynpoBOAHNKOBLIE
KITHOYEBBLIE NTEMEHTbI —

6unosnsipHbie U nosieebie MpPaH3ucmMopa.l..

15



PEXWUMbI PABOTbl KINKOYEBbIX
JJIEMEHTOB

bunonapHbIN TPAH3UCTOP, KOMMYTUPYIOLWNW HarpsXxeHue,
Nepekn4aeTcsa Mexay pexxmMmamm omceyKku
HacblWeHUs (B nNocriegHeM pexxmmMme nageHue Ha Hem
MWHMManbHO, a 60NbLOW TOK 6a3bl MOXXHO OOMYCTUTD).

bunondapHbIN TpaH3UCTOP, KOMMYTUPYOLMKA MOK,
NepeknivyaeTca Mexay pexxmmamMmm omcedyku n ycurneHus
(B nocriedHeM pexume Tok 6asbl Man, a nageHme
Hanps>KeHUs1 Ha KN4ve He BHOCUT MOrpeLLlHOCTN).

[NoneBble TPaH3UCTOPbI OAMHAKOBO paboTatoT npu
KOMMYTaLUM TOKa N HanpsiKeHus.

Cenyac npenMmMyLeCcTBEHHO NPUMEHSAIOTCA NOSEBbIE
TPaH3UCTOPbI, KOTOPbIMWU YA0OOHEE ynpaBnATh.

16



OCHOBHbIE NMAPAMETPbI KINIOYEN

3aMKHYTbIX (NPOBOASLLMN) KIHOY B NEPBOM NPUONMKEHNN
NpeACcTaBNseTcs akKTUBHLIM CONPOTMBIEHNEM R .

OHo ¢ conpoTrBneHem nosie3Hon Harpyskn R dbpa3syeT
OenuTtesrib HanpsXXeHNA 1 TeM caMbiM BHOCUT MOrPELLHOCTb.

Ug—wmzugém—m&

Pa3oMKHYTbIN (HEMPOBOASILLIMIA) KITHOY XapaKTepU3yeTcs
TOKaMu yTeudku. [lpoTtekast N0 CONpoOTMUBIIEHNIO HArpys3Kku,
TOK YTEYKN BHOCUT NOrPELLUHOCTb.

)
@ P @




«PA3PbIBAIOLLUE» U
«MEPEKNNIOYAKOLWHUE» KITIOYN

« Ha npeablgylmx cnangax paccMmartpusanmchb
«paspbiBaowne» — SPST, single pole single throw — kntouw.

* B paccmoTpeHHbIX Bblle CTPYKTypax BCTpeyasnich U
«nepekntovatowme» — SPDT, single pole double throw -
KrtouK. INepeknoyaroLmin Koy COCTOUT U3 OBYX KITHOYEBLIX
SNEMEHTOB, N3 KOTOPbLIX BCcerga npoBoAUT OAWH.

lMepeknroyamerniu moka ﬂepekmoqamenu HanpsHKkeHusi

c
w©
T
X

R, R/4 R/ R/2™
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OOCTOUHCTBA
«MEPEKJTIOYAIOLLNX» KIMHOYEN

* [1pn nepeknYeHnn HanpsKeHn
YMEHbLUAETCA BNUSHNE TOKa YTEYKMN,
KOTOPLIN 3aMbIKaeTca Yepes marnoe
COMPOTUBIEHNE NPOBOASALLErO KIMHYEBOro
aNeMeHTa.

* [1pn nepeknYeHnn HanpsKeHnu
COXPaHAETCA HEU3MEHHbLIM COMPOTUBNEHNE
Lenu, 4YTo ObiBaeT Heobxoanmo Ans
NTMHEWHOCTN Npeobpa3oBaHUS.

* [lpn nepeknYeHnn TOKOB YCTPaAHAIOTCA
BpegHble peXxXnmbl paspbiBa Lieneun
CTabunn3aTtopos TOKa. o



«MEPEKITIOYAKOLWWHUE» TOKOBBIE KITHOYUA B
MMKPOCXEMAX LAl

o kHuze: ®edopkoe b.I'., Teney B.A. MukpocxeMbl
LUAIT u AUI1: pyHkyuoHupoeaHue, napamMmempabl,
npumeHeHue. — M.: dHepzoamomu3zdam, 1990
(Oasnee — dedopkoe)

bunonapHbie TpaH3ncTopbI [loneBble TpaH3NCTOpPbI

B MMC K1118I1A1 B MMC K572[A1
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ADGS1612
ADGS5414
ADGS1212
ADGS5412
ADGM1004

ADGS1412
ADG798
ADG5298
ADG5243F
ADG5249F
ADG5248F
ADG5209F
ADG5208F
ADGM1304

ADG5462F

SPSTx4
SPSTx8
SPSTx 4
SPSTx4
4:1)x1

SPSTx 4
(8:1)x1
(8:1)x1
(2:1)x3
(4:1)x2
(8:1)x1
(4:1)x2
(8:1)x1
(4:1)x1

Channel
Protectorx 4

HAYAJIbHAA YACTb CNTPABOYHOU _
TABJILbI MO MUKPOCXEMAM KITHOYEU
PUPMbI Analog Devices

MpUMEHUTL DUNLTDH K Ta0nULe YaepxusaiiTe Knasuy “Shift’, 4yToBbl BHINONHUTL AONONHUTENbHYI COPTUPOBKY

16.5
40

10
45
18
10
10
10
10
10

10

B R R RR R B

S

1.5
1.25
290
270
250
250
250
250
1.6

10

120p
125p
900f
245p

20p
3p
200f
-1.2p
-0.8p
-0.8p
400f
400f

150p
10p
10p
300p
300p
300p
300p
300p
5n

300p

200
1G
167M
13G

170M
55M

110M
350M
320M
190M
290M
190M
14G

318M

SPI

SPI
SPI
SPI

TTL/CMOS
Compatible

SPI

Parallel
Parallel
Parallel
Parallel
Parallel
Parallel
Parallel

TTL/ICMOS
Compatible

$2.88
$5.16
$3.19
$3.58
$39.34

$4.37
$95.00
$123.50
$4.10
$4.55
$4.55
$4.21
$4.21
$36.58

$3.86



NMPUMEP MWMWKPOCXEMBbI,
COLOEPXALLEW YETbIPE KIMIOYA SPST

ANALOG  SPI Interface, 1.5 Q Row, =15 V/+12V,
DEVICES Quad SPST Switch, Mux Configurable

ADGS1412

FEATURES

5Pl interface with error detection

Includes CRC, invalid read/write address, and SCLK count
error detection

Supports burst mode and daisy-chain mode

Industry-standard SPI Mode 0 and Mode 3 interface compatible

Guaranteed break-before-make switching allowing external
wiring of switches to deliver multiplexer configurations

1.5 0 typical on resistance at 25°C

0.3 01 typical on resistance flatness at 25°C

0.1 0 typical on resistance match between channels at 25°C

Vs to Viop analog signal range
Fully specified at 15V, 5V, and +12V

1.8V logic compatibility with 2.7V =V, =33V

24-lead LFCSP

FUNCTIONAL BLOCK DIAGRAM

ADGS1412

SCLK SDI CS RESETNV, E
Figure I.
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YTO TAKOE RESISTANCE FLATNESS

ADGS1412

TYPICAL PERFORMANCE CHARACTERISTICS

ON RESISTANCE (D))

0

20 ,\ — ﬂ{[::::::v:m- o1J'v, %%
W)
ﬂ

o L L~
; —
-
Yoo ® +16.5V,
1.0 Voo = +13.5V, Vo ® +15¥, "Vm-—::;d'v i
Vg ® =135V Vg = =15V B3 :
0.8
Ty®28°C
Ig = =10maA
o

=168 =128 -85 -48 05 3.5 7.5 1.8 158 s
Vg OR Vi (V)

Figure 6. On Resistance vs. Vs or Vp for Various Dual Supplies

ON RESISTANCE {0

30
25 -\\ /f
- —\\\W
N\ e —
h—.ﬁ___-
= Ty ®428°C / '
i Ty = —40°C
08 | g = +18V
Vgg = ~15V
5 L1 = =10ma
~15 -0 -5 0 5 10 15 &

Vg OR W (V) %

Figure 9. On Resistance vs. Vs or Vi for Various Temperatures,
+15 V Dual Supply

23




NMPUMEP MUKPOCXEMbI
C KINFOHAMU SPDT

ANALOG User Defined Fault Protection and
DEVICES Detection, 0.8 pC Qu, Triple SPDT

ADG5243F

FEATURES FUNCTIONAL BLOCK DIAGRAM

User defined supplies set overvoltage level

Overvoltage protection up to -55V and +55V 5::
Power-off protection up to -55V and +55V 518 O)
Overvoltage detection on source pins
Minimum secondary supply level: 4.5V single-supply g8 ()
Interrupt fla_gs i _ndl-:ate fault status sz: :‘
Low charge injection (Quu): 0.8 pC
Low drain/source on capacitance: 10 pF DETECTION

Latch-up immune under any circumstance e

Known state without digital inputs present
Vss to Voo analog signal range
#5V to £22 V dual supply operation 5
8V to 44V single-supply operation | SWITCHES SHOWN FOR INPUT LOGIC 1. B
Fully specified at £15V, 20V, +12V, and +36 V

Figure I.

JaHHbIe o conpomuesieHUU nNPoeodsiwe20 Kro4ya Ha cned%ougem cnalide



YACTb TABJIULUbI NTAPAMETPOB
MMKPOCXEMbI ADG5243F

+15 VDUAL SUPPLY
Voo =15V £ 10%, Vss = =15 V £ 10%, GND = 0V, Coecoveme = 0.1 pF, unless otherwise noted.
Table 1.
-40°Cto | —40°Cto
Parameter +25°C | +85°C +125"C Unit Test Conditions/Comments
AMALOG SWITCH Vio=+13.5V, Vs ==135V, see Figure 35
Analog Signal Range VoptoWs | WV
On Resistance, Ros 250 {0 typ V= 210V, lkk==1mA
270 335 395 {1 max
250 Otyp Vim0V [c==1 mA
270 335 395 {1 max
Or-Resistance Match Between Channels, &Ry 1 0 typ Vi= 210V, k==1mA
4 5 5 {1 max
1 0O typ V=29V, ls==1mA
B! 5 5 2 max
On=Resistance Flatness, Rramo 7 0O typ Vios+15V Ves=15V,Vas= 210V, k==1 mA
8.5 9.5 9.5 1 max
1.5 Oyp Vo=+15V Ve==15VVe= 20V, L==1 mA
15 45 45 ) A

CpaeHumenbHO 6osibWoOE conpomuesieHue, 6ePOsIMHO, C8513aHO
C Haslu4yuem 3awumal
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AHAJIOIOBbIE
MYJNIbTUITJIEKCOPDI

Ocobon pasHOBUOHOCTbLIO KNOYEBLIX MUKPOCXEM SABMSIIOTCS
Mynbmunnekcopbl. OHN cogepaT Habop KIto4en ¢ ooLWnMm
BbIXOOM, U3 KOTOPbIX 3aMKHYTbIM MOXET ObITb TONbKO OAWH,
n nos3sonarT ogHum AL obcnyXnTb nooyepEeOHO HECKOSTBKO
N3MEPUTENbHbIX KAHaMNoB.

He aBnascb gopmManbHO cpeaCcTBOM U3MEPEHUN,
MYIbLTUMNNEKCOP NMEET METPOSIOrMYECKMe XapaKTeEPUCTUKM.
OH BHOCWUT CBOM COCTaBMAKOLLME NOrPELLHOCTN B OOLLIYIO
NOrpeLHoCTb Npudopa unn moaynsi.

Bxoabl MmynsTunnekcopa B npubdbope unm moayne 4acrto
COEAUNHSIOTCA HENOCPEACTBEHHO U Yepes3 NacCMBHbIE Lienu
C KOHTaKTamMun BXOAHOro pasbema. [1oaTomy ocobyto OCTPOTy
npmnobpeTaeT npobnema 3aluTbl BXOOO0B MYIbTUNIEKCopa OT
BO3MOXHbIX NepeHanpsXXeHUM.
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NMPUMEP MYNbTUMNEKCOPOB
C NACCUBHOU 3ALLUNTON

ANALOG
DEVICES

4/8 Channel Fault-Protected
Analog Multiplexers

ADGH08F/ADGS09F/ADGS28F *

FEATURES
Low On Resistance (300 { Typ)
Fast Switching Times
ton 250 ns Max
torr 250 ns Max
Low Power Dissipation (3.3 mW Max)
Fault and Overvoltage Protection (-40 V to +55 V)
All Switches OFF with Power Supply OFF
Analog Output of ON Channel Clamped within Power
Supplies if an Overvoltage Occurs
Latch-Up Proof Construction
Break before Make Construction
TTL and CMOS Compatible Inputs

APPLICATIONS
Existing Multiplexer Applications (Both Fault-Protected

and Nonfault-Protected)
New Designs Requiring Multiplexer Functions

FUNCTIONAL BLOCK DIAGRAMS

ADG508F/ADG528F ADG509F
str—oTa sta o
|
i S4A “—é—oﬂl’ ] e
; ¢—00 |
|
i S1B u—cf‘:/ :
1
s8 ”—E—o’rA— S4B ”—E—c{*;’] o
ADG528F {W I1 onla I, onls
ONLY | Bs DECODER DECODER
L |
A0 A1 A2 EN A0 A1 EN
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YACTb TABJIULUbI NMAPAMETPOB
MYNbTUNJIEKCOPOB C MACUBHOW
SALLMNTON

ADG08F/ADGS09F/ADGS28F—SPECIFICATIONS

Dual Supply o= +15v = 10%, Vs = 15V = 10%, GND = 0 V, unless otherwise noted)

B Version
=40°C to
Parameter +25°C +85°C Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range Vss+ 3 V min
Vop-1.5 V max
Wi 300 350 Q typ 10V <Vs<+10V, Ig = 1 mA;
Vop=+15V+ 10%, Vis =-15V + 10%
400 ) max -10V<Vg<+10V,Ig=1 mA;
Vop=+15V 5%, Vss=-15V 5%
Ron Drift 0.6 %/*C typ Vs=0V,Is=1mA
Ron Match 5 % max Vs=0V,Is=1mA
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CTPYKTYPA LENN NACUBHOW
SALLUUTDI

+55V l I
OVERVOLTAGE l l l

n-CHANNEL
MOSFET IS
OFF ¢ b

Voo Vssg

Figure 3. +55 V Overvoltage Input to the ON Channel

40V 03
OVERVOLTAGE ° l l l J_ l i l l
n-CHANNEL ( -
MOSFET IS AR
ON 0 e

Vss VoD OFF

Figure 4. —40 V Overvoltage on an OFF Channel with
Multiplexer Power ON



PE3YJIbTAT PABOTbI LIEMXA MNACUBHOW
SALLUUTDI

ADGS08F/ADG0IF/ADGS28F
Typical Performance Characteristics

2000

\ Ta=25°C
1750

|
1500 \ \
1250 k \ \ T
AN =
A L\ [\ ]

500 \ \ VDD\=:1C'/V

/J
\ N Vss=-10V |~ /
'-._____
oo 0
0 VSS =-15V

-15 -10 -5 0 5 10 15
Vp(Vs)-V

TPC 1. On Resistance as a Function of Vp (Vs)



MYJbTUMNIEKCOPbI C AKTUBHOU 3ALLNTOW

ANALOG User Defined Fault Protection and Detection,
DEVICES 0.8 pC Qu, 8:1/Dual 4:1 Multiplexers

ADG5248F/ADG5249F

FEATURES FUNCTIONAL BLOCK DIAGRAMS
User defined secondary supplies set overvoltage level ADG5248F

Overvoltage protection up to -55V and +55V . 2 A
)
Power-off protection up to -55V and +55V ;
Overvoltage detection on source pins :
4 Ch * '
Minimum secondary supply level: 4.5V single-supply : Qb
Interrupt flags indicate fault status :
Low charge injection (Quu): 0.8 pC E
Low drain/source on capacitance e
ADG5248F: 19 pF FAULT DETECTION
ADG5249F: 14 pF SWITCH DRIVER
Latch-up immune under any circumstance E
Known state without digital inputs present A0 A1 A2 EN POSFV NEGFV %
Vss to Voo analog signal range Figure 1. ADG5248F Functional Block Diagram
#5V to +22 V dual-supply operation
8V to 44V single-supply operation AT
Fully specified at 15V, 20V, +12V, and +36 V 1A ’;’ &
1 ) DA
APPLICATIONS saa —.—«4—{
I
Analog input/output modules s 5{"1 :
Process control/distributed control systems i - Aj_o oe
Data acquisition s48 —{—«i’
Instrumentation L
Astonlcs FAULT m&cnon EF
¢
Automatic test equipment prrCH DR g
Communication systems AL B OBV MBSV §

Relay replacement Fiqure 2. ADG5249F Functional Block Diaaram



CTPYKTYPA LIEMUA AKTUBHOU 3ALLUTDI

ESD
FROTECTION

POSFV

A ESD

g,ng

FAULT

DETECTOR

L
SWITCH
DRIVER

|

£ 0=
ESD

Figure 48. Switch Channel and Control Functian

Takas e yenb 3aW,umbl UCMOJ/Ib308aHa 8 MUKpoOcxeme
3xSPDT ADG5243F (a makxe 8 4yembIpEXKaHasibHOU

Mukpocxeme 3awumsi ADG5462F - cm. cnaiid 21)
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CXEMA «CAMOJEJNIbHOU» 3ALUUTDI
BXOO0B MYJIbTUTJIEKCOPA

— ] S1
— ] 52
]
]

S3
S4
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NMPUMEPbI UHTEP®ENCOB

MUKPOCXEMbI C TPEXNMPOBOAHbIM MHTEP®ENCOM
C KAOPOBOU CUHXPOHU3ALMEN

ANALOG CMOS, Low-Voltage, 3-Wire
DEVICES Serially-Controlled, Matrix Switches

ADG738/ADG739

FEATURES
3-Wire Serial Interface
2.7 V to 5.5 V Single Supply

FUNCTIONAL BLOCK DIAGRAMS

2.5 ©) On Resistance ADG738 ADG739
0.75 () On-Resistance Flatness 2 a i s ,
100 pA Leakage Currents K ! ! ) . dina
Single 8-to-1 Multiplexer ADG738 I l SaA b_leﬁ—
Dual 4-to-1 Multiplexer ADG739 ! | i
Power-On Reset ¥ | 0D !
TTL/CMOS-Compatible ii ! sm;:—H—cq/A—
| |
APPLICATIONS ot o | b e TTRE
Data Acquisition Systems L TRt
i i INPUT SHIFT INPUT SHIFT

g:lrg r;:;izéleo;ei\;stems REGISTER [ D2OUT REGISTER [ ] DOUT
Audio and Video Switching |

SCLK DIN SYNC RESET SCLK DIN SYNC
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BPEMEHHbIE OUATPAMMbI TPEXMPOBOAHOIO
WHTEP®ENCA C KAOPOBOU CUHXPOHU3ALUEN

ax TTT YaVAVAWAVAWAR
f”\Hm

t, |-
t

8
—ﬂ*u |t [+
SYNC /
b} /
[44

—p | Vg g

| i5 |- ;
( DB7 ﬁ C; X X XDBO }
- ||Tg

S C) 60 00 6 68 )

NOTE
DATA FROM LAST WRITE CYCLE

—
E—

DIN

Figure 1. 3-Wire Serial Interface Timing Diagram

Mukpocxema ADGS1412 ¢ knaccuyeckum SPI — cm. cnauod 22
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OYHKLUUN CUTHAJIA SYNC

« SYNC - Active Low Control Input. This is
the frame synchronization signal for the
iInput data.

 When SYNC goes low, it powers on the
SCLK and DIN buffers and the input shift
register is enabled. Data is transferred on
the falling edges of the following clocks.

» Taking SYNC high updates the switch
conditions.
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TPEXNMPOBOAHbIN UHTEP®EUC C KALPOBOW
CUHXPOHU3ALMUEN B KOHOUTYPALIUU

daisy chain
Voo
o
%n %n R
SCLK O—e—od SCLK SCLK SCLK
ADG739 L ADG739 L ADG739
DIN O DIN DOUT  DIN DOUT DIN DOUT
TO OTHER
SVYNC O—T SYNC l*m 1’ SYNC SERIAL DEVICES
o
. . o

Figure 20. Multiple ADG739 Devices in a Daisy-Chained Configuration

O6Hoe1eHUe daHHbIX 8 06cCrIy)XuBaeMbIX MUKPOCXeMax
rnpoucxooum OOHOBPEMEHHO 10 MOJIOKUMEesIbHOMY
¢ppoHmy cuzHana SYNC
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MUKPOCXEMbI C OBYXINPOBOOHbIM
MHTEP®EUCOM (I2C)

CMOS, Low-Voltage, 2-Wire

Serially-Controlled, Matrix Switches

ANALOG
DEVICES

ADG728/ADGT29

FEATURES

2-Wire Serial Interface

2.7V to 5.5V Single Supply

2.5 £} On Resistance

0.75 Q) On-Resistance Flatness

100 pA Leakage Currents

Single 8-to-1 Matrix Switch ADG728
Dual 4-to-1 Matrix Switch ADG729
Power-On Reset

Small 16-Lead TSSOP Package

APPLICATIONS

Data Acquisition Systems
Communication Systems
Relay Replacement

Audio and Video Switching
Automatic Test Equipment

S1

S8

FUNCTIONAL BLOCK DIAGRAMS

L ADG728 ADGT29

:f}/‘ S1A n—ol/
T 1l
T : 1 1 DA
" [ S4A H—o}.f
oo i
T ! —0 D Iy
oo f
:: | S1B f—1 o1 4
|: ] 1 |: : DB
i I oI }—4

[ S S4B
[ n
INPUT SHIFT INPUT SHIFT
REGISTER REGISTER
RESET

SDA SCL A0 A1

SDA SCL A0 A1
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BPEMEHHbIE OJUATPAMMbI
OBYXMPOBOOHOIO MHTEP®ENCA

see. | [ ULy
SDA 1 0o o 1 1 Y a1 Y a0 \ RW / s8 X s7 X s6 X ss X sa X s3a)s2) st) /o

START ACK ACK STOP
COND RSN BY DATA BYTE BY COND
BY ADGT28 ADGT28 BY
MASTER MASTER

Figure 16. ADG728 Write Sequence

see. | [ LU OOy
sbpa \ /1 \ o o /1 1 X arYaoYrw\ [ss)s7)se)ss)YsaYsaYs2XstY '\ /

START ACK NO ACK STOP
COND AUDNEIS BYTE BY DATA BYTE BY  COND
BY ADG728 MASTER BY
MASTER MASTER

Figure 18. ADG728 Readback Sequence
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OBYXMNMPOBOAHbLIN UHTEP®ENC
ABNAETCA MAITNCTPAJIbHBIM

MASTER

E

Rp Rp
. . = SDA
l SCL
I Voo [ Voo I Vop T
SDA SCL - [SDa SCL SDA SCL SDA SCL
A1 Al -‘7 A1 E A1
AD AD AD AD
ADGT28 ADGT28 ADGT28 ADGT28
Av4 VvV

Figure 20. Multiple ADG728s on the Same Bus

O6Hoes1eHuUe daHHbIX 8 06crIy)XusaeMbIX MUKPOCXeMax
rnpoucxooum rnoo4YepéocHo
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TPEBYET NOCTOAHHOW NOOAYU YNPABRAKOLLUX
CUTHAINOB

Bxoo ENABLE nossonsiet ctpoutb
MYNbLTUNIIEKCOPLI C YABOEHHbLIM YNCITOM

«HYNEBOW» UHTEP®ENC

Y 9TUX MUKPOCXEM — CM. craug 27—
«Hyneson» (y ADG528F napannesnbHbli)

nHTepdenc

51

S8

ADG528F | WR
ONLY| FS

ADG508F/ADG528F

l—]

0/:’;

g o, |

10F 8
DECODER

AD A1 A2 EN

1D

S1A

S4A

S1B

S4B

ADGS509F

ot

10F4
DECODER

JDA

DB

AD A1 EN

KOMMYTUPYEMbIX KaHaroB.
(Moka3aHbl TONbKO ynpasnstoLmne
CUrHarbl 1 aHanoroBble BbIXOAb!

MUKPOCXEM)

UX

A
A1
A
E

o— |

MUX

A
A1
A
E
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K PACYHETY NOrPELUHOCTMU,
BHOCUMOU MYINBTUTTJTIEKCOPOM

R RJ'Il/IH

aaty

R

H

\\

\\
Vs

yT(n=1)

g o |

)

N\
>

?

> L
¢
¢
¢

Conpotuenexue R (BxogHoe
COMPOTMBIIEHUE MOCEAYIOLLEN
YaCcTuU N3MEPUTENBHOro KaHana)
OOJTMKHO ObITb MHOIo bonblLue
CYMMapHOro ConpoTUBIEHUS
NpoBOAALLEro Knto4va Rm’
NTMHUKN CBSI3U RHMH N gat4yunka Rﬂaw.
[na cymmapHOro Toka yTeykum
ZlyT conpoTuBrieHne RH N Uenoyka
R +R_+ R coeduHeHbl

OaTty JINH Ko
naparsnnesnbHo, n bonbLnMm R
Npu pacyeTe NorpeLHoOCTn oT

yTEYEK MOXHO NpeHebpeyb.
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BepossmHo, npumMmeHeHue

aHasi0208bIXx Mysibmunsiekcopoe 6ydem
nocmerneHHoO CHUXXambCsi. 3aMemHou
cmaJsia meHodeHUus1 obcny)xueaHus
Ka)xxdo20 usMepumesibHO20 KaHasa
omaoenbHbIM ALTT.
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