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ABSTRACT

Issue of IC analog switch testing is leakage current from hardware used. As a result

we cannot measure low leakage current accurately and correct. Leakage currently is a

result of components on hardware and humidity from air. The purpose of the project is to

decrease the leakage current from hardware, by using guard ring method to protect

leakage current. By changing the air wire to a coaxial cable and connect shield with guard

from card at tester. Moreover, this project is useful for designing a new hardware in the

future.
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Tesl Hca& Interface card
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Handler Interface Port
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granuasnlanagauledviuinnsnaaasdidnnsedndiievinisneaauitanadunisldue
2995591nY DUT Board awgnifiusiofiu Tester uaz Tester insdnelwlviiu DUT Board uay
WINISINALTIAU 198 NTeLdIN1ed wartaiialautuseanunaniulusunsy seg1s DUT

Board #iltnaasuiuiidusuidending AGaX

2.2.3 ppuimasuarlusunsunldnaaausy

rouumesiililummaaounuagldsvuuuifnised 2 Ussiav ssuuufidinea (DOS :

Disk Operating System) wag ssUUUFUANTIUIMADUR (Windows NT)
2.2.3.1 szuuUfjuRnsmeda (DOS: Disk Operating System)
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- DVI Card (Dual Voltage/Current Source) IWengulunisiusinssusdulasnssua uagsaun
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- MUX Card (Resource Multiplexer) 9¢iiag] 8 banks lnevusiaz banks 3¢l 4 channel %38 i
relay 8¢} 4 ¢ viTlviiin 32 YB3 relay matrix U4 banks agiinissiarelay fiasnsn Wousely

7l system ground Wag user busses

-TMU (Time Measurement Unit) fifferdulumsiariing vesmsidasuudasesdyyinmings

wﬁﬂﬂé’aﬁnqwﬁa
- DDD (Digital Driver and Detector) fiflsnduiiielinagousulsziny Digital uag Mixed-signal

- DCC (Data Converter Card) Sflsrdudialdlunisnaaeusa IC wuu ADC (analog to digital

converter) uag DAC (digital to analog converter) fiseasuiia 16-bit
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INPUT AMPLIFIER

INPUT & &
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LEAKAGE
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= o
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INPUT AMPLIFIER
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INPUT Cr
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( LEAKAGE
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Bottom View

3UW 2.18 fee Layout Aildmsasefivdunmesiuaud

UARD RING Ry

-

Vems HIGH-Z SENSOR

PN

LEAKAGE
CURRENT

LEAKAGE CURRENT IS ABSORBED BY GROUND INSTEAD OF
CAUSING A MEASUREMENT ERROR.

= ) | ) ) £ a
3UN 2.19 ¢79819 Layout Y9195 U88NEUWATUNTSASS
2.5 2995Wlauaudiitnas (PAM: Pico Amp Meter)
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nszualviilidunssdundy 1923995 PGA (Programmable Gain Instrumentation  Amplifier)

9 =~ 5 v o a S0, N o
ﬂU?ULL'ﬁ\?ﬂUVLUWLB?W?‘!WLL@?’JWLL?QWU VINUUUIATLIIAUN

wwimnAIundunusasveteanilddimunld udreeldanssuaisalilu seiuflauend

30 W luwau



13

TNET)

DVI_mcas = 10mV <100 = 1V

i GAIN (lom)
W—

= = InAx HOM
ht W o

L jn., .

AWpk

DVI will measure at 1V and show value in data log = 1V / (10" x 100,G01x)) = InA

SUT 2.20 2easilaneuiiines
2.6 d@elauanidva (Coaxial Cable)

aelawonifsalumnaradesleadidnuuzwuiisiivatsinesnernia aslawenidoa

gLl 2 wiln fe 50 Teviudalddedoyauuuidnea wagwiin 75 loviudslid sty adtyy
o = o ~ v odw o ow o = o Y
owden ameuszneudisaiameasiiiuummdnniaduiuspauiutunis Wetostunszua

uIJ Ilj v 1 as a ﬂ‘ o o i é s d' 1
alva anduaziiuseithdwinnalanesussdndude iletlasfunssuniuvesaduusian

»
¥ al 14 a

Iihuasdyaasuniudun foussduduusnaameauiunatadn asaveunsiisnidudedios

1

o ] = o o 2 S o w i o a v g
Wudaunilaiivinlid ansuvviiiidasmuidygyialdihainseduldgeann wasieul#idu

v sdnupudonitodedimeianasléfiu

OQUTSIDE INSULATION

Ui 2.21 anglauenidea
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2.7 51ad (Relay)

ca o v o,

= & fa o a -l a fw 1 [ < P
Sad Ae gunsaiddnwselindfviwiiiluainddnnersas Taelduiwanluiuaznis
aglsadvhaudeslinuiiriuun WesglwWlviudisiad Siadaeylymtndutaioiy naneduy
2199500 waznnssiutuabisnglismdinarodureasida wlseenaudnuuenisldauls

W 2 Usziam@e

L

2.7.1 318884 (power relay)

at L=} a = s !

Fiadinae viasiniGeniulireuunnmes (Contactor or Magnetic contactor) Téluns

auAuliigs Svwinlvgnitfiadsssumn

SUR 2.22 Siadrings

2.7.1 SiadauAu (control Relay)

Sdmuguiivinadnfadluisldlussesmunuinluididsliiliunin viewde

MsAIUAadvIRRuUNNnEI T ALY Sladalun

al L3

5U# 2.23 Sladaunu
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lumsianszuasiivalulefeundanadndazuvmsimdu 2 wuu Aenssanszuaslua

Yuzlnvln (OFF Leakage) wasn1sinnseialvavnsinnila (ON leakage)

2.8.1 myianseuaiivavazinnln (OFF Leakage)

nmsinnsruaBvavusinnlaaszyiinsianseuasalvaion Common waz Normal close(NC)

%38 Normal open(NO)

s e
Sanssuasalwaiiun COM

COM
(A N—
§ o

GND

[=][][][=]

NO
4]

7] v-
E IN wnla
E Vs

1

UM 2.24 nsianszuasiivnaiion com vuzinnia

COM

EEFC]

|

GND

o
SUN
v

e m——
o a <
TR NO  danssuaialuaiiun NO
" A TL /A-\
E - A
I
< 6]IN oy
|E| Vs —

2.25 Mianszwasluane NO vausinnin
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2.8.2 ms¥ansedluavaizinnidn (ON leakage)

nsinnsslvavazinmiaazyinistanssuasaluaiivr common uayan Normal open(NO) 9¥

lsinpanaidniuasls

_
Aanszuasalvadion CoMm COM

JUN 2.26 nsianseuaialuaiivn com vmzinnia
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2. 1MUBRUNITVINNY

SUFNUVDIUHUN

\SoU3ATae TMT tester
uaglusunsu ATE

Programming

\38U3I9RT AGEX

MR INUDIU N TIITS

AGAX

34nsusulssivean

nsewaslva

4.YINN1TDDNUUBISALIS

Tnsl

Weu Schematic AGAX

Insl

1113 Layout 2493 AGAX
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3.1 NSNUUANITDIATIU

nsimuailassuiinuandywivesnssuiunisveasuled liasnsanaaeuledlils

v
a o CY

Usz@nsnmduiluilewnan gunsainieaniawaifldlunismaasulediinanudonis 3adu

wunAnfiudluuagyiulsdligunsaiviesns auasliiusyansnmdsedu ifevildnisvedeauled

£

gneoIuazlAuGINTign
3.2 249HUNISYINGU

Wosnlasenuiilulassnuain. vsow windy duvdinsadia TUsend Uszinalne

[

SRhly %aﬁaaﬁmiﬁﬂuﬁmnu‘%ﬁm WHUN waz iy WWudusuwsn ansiudesiiaves auiiaeyi

'
@ o

al a va o ' o w a wa al ' a o o
mManeiivnzanluuiem jafinisuazhinsi JeUfUa ngseifeudnnieluuism wasi

@

Auiuyananeluvisniierteeiulasasu
3.2.1 FYUTNUTBIUNUN

Weanlaswwiidulassuein vidn wiindu duvSinsawdin TUsind Ussne
Ing d1¥a Galassuisadesdvunun TPE Faduuwunlunisqualadniswin Feuinssuiu

msvinuvesiiun gunIaiwarlusunsuildineanunsvilaseny
3.2.2 38U3LAT09 TMT tester way Tusunsu ATE Programming

uwun TPE Wuiiieniunisquaiisanssuannvaseuladuazuditeymisiend

]

€ o

Winlusgwinnszuammanadeuled aunsalddyfinesiie ndosmadeuled wio TMT Tester
uazTusunsu ATE Programming tJufsfides3ouiifususuusniadusunsallumsilasenu
TMT Tester Wuansauriilfideusotuansauisauy fldlumsvnaouled Tas TMT Tester &
mihitlumsdreuseiutagiinisarussuudnindunnyssanang wies TMT Tester YN
mununewlagiinesdsdilusunsu ATE Programming Lﬁuﬁaﬁ"dmuﬁwLﬂuﬁaqﬁﬁaﬁﬁumsﬁwmu

voemdaringeg nildiunisauaunies TMT Tester
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gﬂ‘?‘l 3.2 1A%ee TMT tester

3.2.3 138U31995 AGAX

2995 AGAX ugnsaursiilinaaouledviodundy DUT Board (Device Under
Test Board) lagfi AGaX tuiflusinursiiliveasuledusainveusenadnd ity 4 Channels
laensas AGAX axusvnaulugunsainiglusae Relay 2993 PAM(Pico Amp Meter) wag493

Timing #lu933 AGAX @ansenadeuladldvians Package Miuaurdenadndidu @ Channels

5Ul 3.3 AGAX DUT Board

Relay Tuisas AGax fimihiilumsilialaluiiielunisiadmaiinesieanledeurdenain
FanildlunnauiinleFourdendomaaeufie nszuaiilva (Leakage Current) uiAnszuadalva

Adpsnisianuduafeglussausuinqluseiu uluwend wis Alawont 33 Card 104 1304
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9
L. " VA

TMT tester ldawnsaindn dsdudadoses PAM Wundaglumsindnszuasslualusziusig
16 Tnea9as PAM Sivdnmsihaulaeswdsunseualhiduus wuudldudwhnssseusesulngld
9% PGA (Programmable Gain Instrumentation Amplifier) wal4 Card NP3 TMT tester
9 UAMSWUDINNIIN PGA udlilusunsudumndundarldrnssuasalnavnnismaaou
103 lumsianszuaiilnannqadsaziosineenianveseninuridoud ofiazsi WinA19NGiaY
Ay Leakage bank viwmthiliumadiuvesnssuavieliianssuadalna Suduanolnise

29n37n Board eldmsinlunseualwinlusesiv wiluneud vide flawsud

ANALOG CHANNELS

V4

::uunD_d =

(e -3 Vi

DVI_N_OF - _"LE: "F' : m__ w2
DVI_11_05 s-me3

-,
-
o v LOAD RESISTORS
MUX_14_5_1 s-am sum:D_Ij o __— 3 LEAKAGE _BANK e >
DVI_17_0F —— QAR CHANNELS
.

L :;Fiﬁ S A
e DEC_EXT_IN2  #ics

EUARDD_E: o i TMU_B_IN
DVI_I7_W e 55‘* ".[-‘ : M 412V
ovi_7_s A L
MUX_14_5_3 s-a3e cm\nnD_ﬁ ﬁ_qcualn

#:: =

—
DVI_M_WF  weams — t@ a-as  DVI_21_0OF
pvI_N_1§ W - K4 a-an ovI_21_0S
MUX_M_S_4 ST GUARD —, I : 2| GUARD soage  MUX_14_7_1

OVI_3_W
LEAKAGE_TBANK E% - B
e 4 [ 4 s DVI3IS
K304 i, il ﬁ ollnb eary  MUX_14_7_2 =
W
2
o

’

-7 : : C n$ e DVI_3_OF

.t s DYI_3_0S
:-_I o ez MUX_14_7_3
a1
DVI_1I_EXT_DRY] -7 = A A DVI_21_W
DVI_TI_EXT_DRY2 #-aza - DVI_21_15
DVI_19_EXT_DRVi - :] 7 AN BRA v g
DVI_1_EXT_DRy2 -8 GuARD DR s B8~ e LEARAGE i8R

Es

VS _agx_erw

3UT 3.4 1993 AGAX d1u ANALOG CHANNELS wa dauilfi LEAKAGE BANK

G [ IN_PGA
DVI_19_OF a-ar - AAA—{> CHANNELS
DVI_19_0S u-se s L] s-azy MUX14_6_2
L 9 ssy {
L] m?
1l —< 4 e _s_2

»e
"”r
Tt
IN_PGA -~ DVI_19_1$
'i‘ A3-a
4
OVI_1_BF #-m7 +
ovi_1_65 4=-mS—T
OVI_I_7F a-am +
ovI_1.75 MS—I _L-“—-q
—G.UCI

S ,‘
% ? = O -5y
PICO AMMETER

5UM 3.5 2995 AGAX druiliuases PAM
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dudu19s Timing viwtihilumsianailususdawarnveseundenaind

A}
Y ovi_2_2 F a-ce

OVI_2. 25 ao-m
. OVI_2_1_F «a-cw
OVI_2_1_S s-aw

i
o

I

P03

—
— #o
TMU CHANNEL A OvI_2_B6F /S

+15V e

a-a2
::rr

WUEHLT S et e
MUX_14_ 2.1 Moy L N2
S .

MUK 31 e > s
MUX_14_4_1  steeso i A KA W

TIMING IN (START TRIGGER) TIMING OUT (STOP TRICGER)

JUM 3.6 2195 AGAX dwifuasas Timing

3.2.4 awvnveelni99s AGEX

amaaﬂmmmﬂwmwamnmmmuﬂwswmaaumﬂwaﬂ‘lulaumwam YoymaauTveivinlex
aasuuliiutunanenduasiilineasy wie 1095 AGIX  sAMEEME Sedaslm
amginluesgunindluasasiinanuieund lunismanmalunisnisnaeudnaees AGex e

1ngunsalla wsold Hardware Checker taelumsmanivg Jalsdanvnuestaymun i
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nmsdudaiionywdlurngdonsiauaiddliinisSauiisuiiadminnseuasaluadulaiinnssua
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neuduhiednalvaluldluns Acax szhildldmnseuaiianalénuil Data log # 1 feu

Datalog Name :- DATALOG Test Prog :- DATALOG. Date :- 7/ 7/2016 12:45

Lot Number :- Operator Name :-

serial Number :- 1. Device Number :- 0 PASSED Bin :- 5,

Test # Test name value P/F unit Max Limit Min Limit

01.01 v_nad 4.4981 1 v 4. 6000 4.4000
01.02 V_NX2 7.9971 1 v §.1000 7.9000
01.03 V_NX3 3.0003 B 1 v 3.1000 2.9000
01.04 V_NX4 8.9962 1 v 9.1000 8. 9000
01.05 v_coml 4.4980 1 Vv 4.6000 4.4000
01.06 V_COM2 7.9974 1 \4 8.1000 7.9000
01.07 v_com3 2.9985 1 v 3.1000 2.9000
01.08 v_com4d 8.9986 1 v 9.1000 8. 9000
01.09 I_OFFG1 9. 3786 1 nA 15.0000 0.0000
01.10 I_OFFG10 7.8930 1 na 15.0000 0.0000
01.11 I_OFFG100 7.4717 1 na 15,0000 0. 0000
01.12 I_OFF@vl 13.1751 1 na 15.0000 0.0000
01.13 I_OFF@v2 1.4956 1 na 15.0000 0.0000
01.14 I_OFF@v3 15.2399 F nA 15.0000 0.0000
01.15 I_K1lak2A 7.0033 F nA 6. 8000 0. 0000
01.16 I_K3AK4A 7.1276 F na 6. 8000 0.0000
01.17 I_KS5AK6A 6.4194 4 na 6. 8000 0.0000
01.18 I_K7AKSA 6.5709 4 nA 6. 8000 0.0000
01.19 I_K9AKLDA 6. 5673 4 na 6. 8000 0.0000
01,20 IK11AK12A 6.3584 B na 6. 8000 0.0000
01.21 1IK13AK1l4A 6.3584 4 na 6. 8000 0. 0000
01.22 IK15AK16A 6.3553 4 nA 6. 8000 0.0000
01.23 TI_100M 99,8295 4 na 120. 0000 80. 0000
01.24 I_DCC_LEK 99.6222 o nA 120.0000 80.0000

'
s

ldSmd5lvauay Data log 11 2 nddldSiadialva sxdumaliinfnnszuasaluauniy

3Uil 3.8 Data log 71 1 reuldsiad®alva

Datalog Name :- DATALOG Test Prog :- DATALOG. Date :- 7/ 7/2016 12:50

Lot Number :- Operator Name :-

Serial Number :- 1. pevice Number :- 0 FAILED Bin :- 6.

Test # TesT name P/F unit Max Limit Min Limit

01.01 Wv_Nx1 d) v 4.6000 4.4000
01.02 V_NX2 : | v 8.1000 7.9000
01.03 V_NXx3 1 v 3.1000 2. 9000
01.04 W_Nx4 1 v 9.1000 8.9000
01.05 wv_coml i v 4.6000 4.4000
01.06 Wv_coM2 1 v 8.1000 7.9000
01.07 wv_com3 b " \' 3.1000 2.9000
01.08 v_com4 - e LV 9.1000 8.9000
01.09 I_OFFGL 4n . AL 15.0000 0.0000
01.10 I_OFFG10 P - AN 15.0000 0. 0000
01.11 I_OFFG100 F - nA 15.0000 0. 0000
01.12 I_OFF@vl 4 na 15. 0000 0000
01.13 I_oFFav2 4 na 15.0000 0. 0000
01.14 I_OFF@v3 F na 15.0000 0.0000
01.15 I_KlAK2A F. ‘NA 6. 8000 0.0000
01.16 I_K3AK4A R & “nA 6. 8000 0. 0000
01.17 I_KSAK6A F naA 6. 8000 0. 0000
01.18 I_K7AKBA SR nA 6. 8000 0. 0000
01.19 I_K9AK10A wiE ‘na 6. 8000 0. 0000
01.20 IK11AK12A F nA 6. 8000 0. 0000
01.21 IK13AK14A F nA 6.8000 0.0000
01.22 IK15AK16A E na 6. 8000 0. 0000
01.23 1_100M 4 na 120. 0000 80. 0000
01.24 I_DCC_LEK 99,5436 4 na 120.0000 80. 0000

3Uil 3.9 Data log 7 2 nddlaTiad$alna

Notes
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
OFFSET@GL
OFFSETRGLO
OFFSETEG100
V_COND_1
V_COND_2
V_COND_3
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_@100M
LEAK@100M

NOotTes
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
SHORT CHECK
OFFSET@GL
OFFSET@G10
OFFSET@G100
V_COND_1
V_COND_2
V_COND_3
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_OFFSET
I_@100M
LEAK@100M
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910 Data log# 1 uaz 2 szwiuldadAvenssuaivundudiowdiasisvaldasudvinle

Anszuainduntuihiadngun 3.7 szuihdedPlnauarliilvaunia apudunay

Il
al as

ArAAUUST YA nisvesiiadmedimesasldnguseluil

U7 3.10 AnAuAuUsseTidatswesiad

nnguisiudehmsiasiadidnsuaiilnammnuiulsyation 0.775 nf dwunisindiadi

nszualifiladadauivisyaiien 0.157 nf Geemuivdszquesiadiiinssuadalasin

wnIsadnlafinszwasaiva

3T 3.11 FadAnusumuiishduesiiad

Wiovihnmsiaranusunuresiadiifinszuasaluaia 360.8 Mo wazvihmsiasiadiluiinssua
SlvanadeliguAenuiuld ashiiedaiinsruadilvaiimauauifildouludaunalisadi

naneliAnnTeuaslna
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3.2.4.2. dgmannszuaialvasivesa

Uaymannnszuasaluadiuosa 970 Socket ldsiad 3o Asau Ain finuvhauazes
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"AmAs
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AAmRGAADPE AR

JU# 3.13 asuilnanuesaiivhazenluf

3.2.4.3 Jnymnannduq

Usymra1n Connector - Naniauasldiionsiaiu Handler Ran1strsadomevinlilai

Ausannaauule

35U 3.14 connector 1deny
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Toyan aunsidng

5U# 3.15 gunsnitngm

3.3 myiulsauneannsauasalva

Wewinmamaasuledvssnneunrdenaindiinnudesnisianssuadinaiiunnsiety
%@"La%améaﬂa%ﬁﬁaamsixﬁwawﬁﬂizLLﬁ%’a‘Lwaaﬁq lnfignsawasunildannsannasuli
Al Wumsizeniows AGEX  wrazdaddnseuasalualiviiiu FeinsuTaugeenianag
AGAX Tifiseaium nixLLﬁ%Imaﬁsi‘ﬂﬁeg@Iﬂalﬁﬂméhmﬁ%ﬂa@ﬁ’umzLL&%’}I%ﬁﬂ%@WQEﬁﬂﬁﬂlﬁﬂ
wian1iasanld InevihnsuRsuasinsssumuiion Leakage bank Wiluanelauenides 91nt

ialavesastuuenvesanslalenidualidaidiiunidanes Card DVI1O (DVI19 Aawmtasilaadt
pYLATRMAFOUIIY)

Gy# T1/X¥POV

3UM 3.16 sundsvesinuag AGaX dawrhnisufalge
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virnswdeuaielnusiom Leakage Bank sssuanduatvanslauenfoanasyininistmesing

Juuanvesanslasendualusaiiniunisnves Card DVI19

ANALOG CHANMELS

Guard from DVI15
MS

Guard from BV | pE—avt
GUARD -M—G‘v”: LEAKAGE _BANK —_______"&*
P =
DVI_1_OF d4-an gn_c:]mz CHANNELS 2
DVI_11_05 Jian w v- DEC_EXT N
JA-A32 TMU_B_IN
MUX_14_5_1 laos  —ins
—
lax  — ADJ_eNI
DVI_I7_GF  ss-mm s —IN4
DVI_17_0S Je-pzz 26
MUX_14_5_2 wt-ant 205
|2ar
DVI_17_IF Ja-a 23— +12v
DVI_I7_1S  w-o3e 4F
MUX_14_5_3 d4-a30 24 GU.
L} 3
DVI_1_IF  dam2s — - £ [ =~ iz DVI_21_0OF
DVI_1I_1s M B =) = e B NG
) " 71
MUX_14 =4 jﬁ_acu » .‘.n.eu ara MUX_14_7_
e A k30=A
- =) lar s Bs
- g [
LEAKAGE_BANK " e R Y e 3 o __DV-3-F
4 bd DVI_3_15
e o-A J3-820 —
K304 @!“_m e :] sulko _2,._,.,, MUX_14_7_2
: for —___a e g S &
157 >— o ws Flgh T )H’ VI_3_0F
- P == nan DVI_3_0S
et = 4.7
AV 4 | i,c,cu o [ Qo MUK 1473
DVI_NI_EXT_DRv] =021 . 2L Y ) i DVI_21_1F
i 14 pes Iﬁl \' J21-87 -
e s e
19 EXT_DRVI & | | p—————
DVI_19_EXT_DRV2 +-88 ﬁ—cﬁ” i — —LEAKAGE_DANK
VENG_AGx _J0PN e

r—@uard from DVI19 |

Uit 3.17 vinamvinsiaguanelv derfu Guard 98¢ DVI19 910 card

UR 3.18 fruvdseseniauat AGAX ndwinnsuFause
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n1freee DVI 19
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una 4
N1SNNADILATHANISNAADY

4.1 NTNAABDALACHANITNARDY

NISNAADINDUN 1

MN1INAaBILABI1995 AGAX

Tuvinisneaeudivauiidusuidenaindlediuas
MAX313FEPE g

nivinslanadsalud

JUT 4.1 ¥ARRINSNARDUIIULUBS MAX313FEPE

,.
9GGLALIIY

FUM 4.2 erdunineudiuuy ($e) waraniuasndssulgs (1)

4.1.1 dmssieudiuusslunadeuiiulediues MAX313FEPE flgnungiivios

Y

LR

Y

4.1.2 Unssvisiulssluneaeuiulediues MAX313FEPE Tigam
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ihansnagaunseuasiluanaueminlaanesomaasus iy 30 ASsnnouLa e

Usulguninumeanaieazlanniuasmeluil

M3 4.1 uansrnszuailvaadslumsveaseueseniiiieunasviaful e

Test No. | Test name ORIGINAL_BOARD MODIFLY_BOARD
Anszuai'va (A) AnsTuafvia (A)
1|1 OFF_N1 1.93E-09 5.58E-10
2 | I OFF N2 825E-10|  1,95E-10
3| I OFF_N3 7.27E-10 3.16E-10
4 | I_OFF_N4 6.38E-10 2.02E-10
g Y1 OEE-Ci 5.72E-09 1.74E-09
§ | I OFE_ (22 3.99E-09 1.40E-09
7 | I OFF &3 3.49E-09 1.39E-09
8 | I OFF_C4 3.54E-09 1.68E-09
9| I OFF_N1 -4.21E-09 -3.68E-10
10 [ I OFF N2 -2.35E-09 -2.88E-10
11 | I OFF_N3 -1.87E-09 -2.74E-10
12 | I OFF_N4 -1.55E-09 -2.12E-10
L3 (1YOFROT -6.84E-09 -1.63E-09
14 | 1 OFF_C2 -4.98E-09 -1.57E-09
5 |d_OFF\d3 -4.78E-09 -1.30E-09
16 [ I OFF _C4 -4.81E-09 -1.49E-09
17 |1 NO_1 -2.38E-09 -4.10E-10
18 | I NO_2 -6.89E-09 -6.68E-10
19 | I_NO_3 -2.09E-09 -1.72E-10
20 | I_NO 4 -1.84E-09 -3.15E-10
21 [I NO_1 1.75E-09 2.66E-10
22 |1 NO_2 3.05E-09 7.18E-10
23 | 1_NO_3 -1.49E-10 3.73E-10
24 | 1_NO_4 -4.22E-10 1.92E-10
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10, Quad, SPST, CMOS Analog Switches

General Description

Maxim's MAX312/MAX313/MAX314 analog switches
feature low on-resistance (10£2 max) and 1.5 on-resis-
tance matching between channels. These switches con-
duct equally well in either direction. They offer low
leakage over temperature (2.5nA at +85°C). Low power
consumption and ESD tolerance greater than 2000V per
Method 3015.7 are guaranteed.

The MAX312/MAX313/MAX314 are quad, single-
pole/single-throw (SPST) analog switches. The MAX312
is normally closed (NC), and the MAX313 is normally
open (NO). The MAX314 has two NC switches and two
NO switches. All three devices operate from a single
supply of +4.5V to +30V or from dual supplies of +4.5V
to £20V.

Applications

Test Equipment
Communication Systems
PBX, PABX Systems
Audio Signal Routing
Avionics
Sample-and-Hold Circuits
Data Acquisition Systems

Rail-to-Rail is a registered trademark of Nippon Matorola Lid.

W AXI /W

Features

> * > o

Range (202 max)
4 Guaranteed ESD Protection > 2000V per Method

3015.7

4 Crosstalk > 96dB at 20kHz

4 Single-Supply Operation: +4.5V to +30V
Dual-Supply Operation: +4.5V to +20V

4 Rail-to-Rail® Signal Handling

Pin Compatible with DG411/DG412/DG413

Low On-Resistance (6.50 typical)

Guaranteed Ron Match Between Channels (1.5 max)
Guaranteed RoN Flatness over Specified Signal

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX312CPE 0°C to +70°C 16 Plastic DIP
MAX312CSE 0°C to +70°C 16 Narrow SO
MAX312CUE 0°C to +70°C 16 TSSOP
MAX312C/D 0°C to +70°C Dice*
MAX312EPE -40°C to +85°C 16 Plastic DIP
MAX312ESE -40°C to +85°C 16 Narrow SO
MAX312EUE -40°C to +85°C 16 TSSQP
MAX312MJE -55°C to +125°C 16 CERDIP*

Ordering Information continued at end of data sheet.
* Contact factory for dice specifications.
“*Contact factory for availability.

Pin Configurations/Functional Diagrams/Truth Tables

TOP VIEW
L "4
Nt LD <Hisl ine N D> <] e D> <l e
COM1 E-o/i_‘ ﬁ&oaﬁl COM2  GOMT [Zw/jt\o—ﬁl COM2  COM1 EJjEEI CoM2
Ne1 [3] [14] NC2 No1 [3] [14] NO2 NO1 [3] [14] NG2
V[ amasam 3] Ve V- [ pamsam fil v V- [] arasaan il v
GND [5]  mAxszz 2] v GND [5] MAX313 2] vL GND [5] MAX314 o] wi
NC4 [6] i nes o4 (8] 1] NO3 No4 [g] 1] nes
CoM4 E—o\xj [zlxo—ﬁl COM3  COM4 IZ—O\'!J l:/o—ﬂl COM3  COM4 E—O\VJ g/o—ﬁ] COM3
N[> <] N3 g > "<{5] g N4 [>T <] s
DIP/SO/TSSOP DIP/SO/TSSOP DIP/SO/TSSOP
SO/MAX312 MAX313 MAX314
LOGIC SWITCH LOGIC SWITCH LOGIC SWITCHES SWITCHES
0 ON 0 OFF 5 ;F: 205
q OFF 1 ON | N OFF
SWITCHES SHOWN FOR LOGIC *0" INPUT
W A 2V Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.

VIEXVIN/ELEXVYIN/C LEXVIN



MAX312/MAX313/MAX314

10€2, Quad, SPST, CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to GND Continuous Power Dissipation (Ta = +70°C)

e -0.3V to +44V Plastic DIP (derate 10.53mW/°C abave +70°C) .......... 842mwW
V-.. ...+0.3V to -44V Narrow SO (derate 8.70mW/°C above +70°C) ............
VA 10 Vot -0.3V to +44V CERDIP (derate 10.00mW/°C above +70°C)....
WV iiiieecieeeeeee e (GND - 0.3V) to (V+ + 0.3V) TSSOP (derate 6.7mW/°C above +70°C) .......ccoeevennee.
All Other Pins (Note 1) v, (V- -2V) to (V+ + 2V) Operating Temperature Ranges

or 30mA (whichever occurs first) MAX3T_ G- i Mgy - M -2 ssmssvviinvin 0°C to +70°C
Continuous Current (COM_, NO_, NC.)....cmeriniiiininns +100mA MAX31_E_ ... .-40°C to +85°C
Peak Current (COM_, NO_, NC_) . .. ...cooivivivimagiies +300mA MBI N rviviviiianininns -55°C to +125°C

Storage Temperature Range ......co.cocevevevennnne. -65°C to +150°C

Lead Temperature (soldering, 108) c...ccceceeeeveievrennn....+300°C
Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage lo the device. These are stress ratings only, and funclional
operation of the device al these or any other conditions beyond those indicated in the operational sections of the specifications is nol implied. Exposure to
abisolute maximum raling conditions for extended periods may affect device reliability.

Note 1: Signals on NC_, NO_, COM_, or IN_ exceeding V+ or V- will be clamped by internal diodes. Limit forward diode current to
maximum current rating.

ELECTRICAL CHARACTERISTICS—Dual Supplies
(Vi = 15V, V- = -15V, VL = 5V, GND = 0V, VINH = 2.4V, VINL = 0.8V, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS ML fTYP < MBI | uniTs
(Note 2)
ANALOG SWITCH
\ele] Vi
Analog Signal Range VNo_. (Note 3) V- V4 \%
VNC_
i sy Ta = CE 6.5 10
¥ : comM = 10mA, 25°C
On-Resistance Raon ida_ o> =18 + M 9 Q
Ta = TMIN to Tmax 15
On-Resistance Match Between AR Icom = 10mA, Ta =+25°C 0.3 1.5 -
Channels (Note 4) L Vno_or VNe_ = 10V | Ta = TN to Tmax
P lcom = 10mA, Tae= 425°C 0.2 2
(C?\lrl)ieas;slance Flatness RFLAT(ON) | VNO_ or VNe_ = -5V, Q
oV, 5V TA = Tmin to Tmax 4
Off Leakage Current Ta=+26°C -0-5 -0.02 05
INO Vcom = £10V,
(NO_ or NC_) M VNG, of VNG, = 10V Ta=Tumn| G E -2.5 25 nA
(Note 6) B B toTmax  |'M -40 40
— . ) o Ta = +25°C -0.5 -0.02 0.5
eakage Current com = 10V, R
(Note 6) INC(OFF) VNO_ of VNG = £10V Ta=Tmin| G E 25 25 hA
to TMAX M -40 40
COM On Leakage C v 1oV oo il :
n Leakage Current com = 10V,
(Note 6) lcomM(on) VNO. of VNG, = 10V | TA = TMIN C. E -5 5 nA
o Tmax | M -100 100
5 MAXIVI




10(2, Quad, SPST, CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = 15V, V- = -15V, VL = 5V, GND = 0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS M TYE . MAX | s
(Note 2)
LOGIC INPUT
{_Tigff Currentwith Input Voltage | 0y | g”S a5l others = 0.8v -0.500 0005 0.500 | pA
:_':)‘iv“[ Current with Input Voltage | 1 1N —may sl dthere\d 240 0500 0005 0500 | pA
POWER SUPPLY
Power-Supply Range +4.5 +20.0 '
C" Ct‘%%”:]fs%” oF off, | 1 as /B 2} 0.0001 1
Positive Supply Current |+ V[Ji:‘—_ 16.5V ' pA
Ve o -16:5\’ Ta = TMIN to TMAX -5 5
CII ciw%rcjnelss?/n or off, TA = +25°C )| 0.0001 1
Negative Supply Current - LR AR RS LA
V+ = 16.5V
V- = -16.5V TA = TMIN to TMAX =5 5
All channe!sron or off, | Ta = +25°C = 0.0001 |
Lodic S WO | Vin = 0V or 5V, A
ogic supply Current e Vi = H
+=16.5V
V- = -16.5V Ta = TN to TMAX -5 5
All channels on or off, TA = +25°C 4 -0.0001 1
; Vin = OV or 5V,
Ground Current IGND pA
V+ = 16.5V
V- = -16.5V Ta = TMiN to Tmax “§ 5
| DYNAMIC
Figure 2 Ta = +25°C 70 225
Turn-On T t '
n-Cn Time ON 1 Voom = 10V Ta = TMIN to Thax 275 -
- Figure 2 Ta=+25°C 65 185
Turn-Off T t !
e > Vcom = £10V Ta = Tmin to Tmax 235 -
MAX314 only, Figure 3,
Break-Before-Make Time Delay to RL = 3008, Ta=+25°C 1 5 ns
CL = 35pF
L CL=:1.0nF
&h;;gg)lnjectlon VcTE VGEN = 0V, Ta = +25°C -30 20 30 pC
RaEN = 0Q, Figure 4
RL = 509,
Off Isolation (Note 7) Viso CL = 5pF, Ta = +25°C -65 dB
t = 1MHz, Figure 5
RL = 509,
Crosstalk (Note 8) Ver &L = 5pF, Ta = +25°C -85 dB
f = 1MHz, Figure 6
NC or NO Capacitance Ciorr) | f=1MHz, Figure 7 Ta = +25°C 15 pF
COM Off Capacitance Ccomy | f=1MHz, Figure 7 Ta = +25°C 15 pF
On Capacitance Cicom) | f=1MHz, Figure 7 Ta=+25°C 47 pF
MAXIMN .

VEEXVIN/E LEXVIN/C LEXVIN



MAX312/MAX313/MAX314

102, Quad, SPST, CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single Supply
(V+ =12V, V- =0V, VL = 5V, GND = OV, VINH = 2.4V, VinL = 0.8V, Ta = Tmin to TMax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS M TEE . MER D Giins
(Note 2)
i ANALOG SWITCH
VoM
Analog Signal Range VNOL, (Note 3) 0 V+ V
VNC_
Resi lcom = 10mA, Ta=+25°C 12.5 25 _
Channel On-Resistance Ron VNG, D RO T 3 Q
POWER SUPPLY
V+ = 13.2V Ta = +25°C -1 0.0001 1
Positive Supply Current I+ all channels on or off, pA
ViN = 0V or 5V Ta = Tmax -5 5
Vi = 5.5V Ta = +258°C -1 0.0001 1
Logic Supply Current I all channels on or off, PA
VIN = OV or 5V Ta = TmAX =5 5
/I AN TA = +25°%C -1 -0.0001 1
Ground Current IGND all channels on or off, - LA
Vin = OV or 5V Ta = TMAX -5 5
DYNAMIC
Turn-On Time o Figure 2, Ta = +25°C 100 325 e
(Note 3) VNo_or VNC_ =8V | Ta = TmIn to TmAX 425
Turn-Off Time e Figure 2, Ta = +25°C 95 175 i
(Note 3) VNO_ or VNc_ = 8V Ta = TmIN to Tmax 225
s 3 \ MAX314 anly, Figure 3
;3[\590?:35;&@@ Make Time Delay - AL = 3006, Ta = +25°C 5 ns
CL =35pF
Figure 4,
Charge Injection G =1,00F, 2 5 4
(Note 3) Vere VGEN = 0V, T4 L 2 pC
RGEN = OV

Note 2: The algebraic convention, where the most negative value is a minimum and the most positive value a maximum, is used in

this data sheet.

Note 3: Guaranteed by design.

Note 4: ARon = ARon max - ARoN min.
Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

specified analog signal range.
Note 6: Leakage parameters are 100% tested al maximum-rated hol temperature and guaranteed by correlation at +25°C.

Note 7: Off isolation = 20log1o [Vcom / (VNG or Vo)), Yeom = output, VNe or VN = input to off switch.
Note 8: Between any two switches.

Note 9: Leakage testing at single supply is guaranteed by testing with dual supplies.

AKXV




1002, Quad, SPST, CMOS Analog Switches

(Ta = +25°C, unless otherwise noted.)

Typical Operating Characteristics

ON-RESISTANCE vs. Vcom ON-RESISTANGE vs. Vgam AND ON-RESISTANGE vs. Vcom
(BIPOLAR SUPPLIES) TEMPERATURE (SINGLE SUPPLY, V- = 0V)
L rarra) L (7 T L = AVi-ZI |
B: Vi, V== 10V, i Vi =-15Y B Ta=+85C |2 \1 B:V+=33V |3
17 16: Vs, V== £15V JA 14 0 TA=470°C. | - C:Ve=5V
15 / > D Ta=+2°C | D Ve =0V
J AL w Bt
& B L \/ a1 =] A%
= = P . //\‘ = / 4
2 £ 5 [ = A g7/ = L 1D '
A B v 1 LY |_LF
] 5 \\"'v-___J_.-—/-/ /\ 10
¢ 7 Ny —
3 L~
r b—~<—3H s 4
™. E
5 2 1
5 -0 -5 0 54 0 Bi5 LRl is AV 5 W 012345678910112131415
Veom (V) Veom (V) Veam (V)
ON-RESISTANGE vs. Vgom AND OFF LEAKAGE CURRENT ON LEAKAGE CURRENT
TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
x . 100
A : 10 T 3 Voo, E
2 fygy ¢ V- = -15Y, i V- ==15Y, i
20 A 10 H Vg OR Vg = 10V * 10 Veom =10V
18 = A 4 Veom = 210V /
L
= 2. o /]
16 - ) = ’ g
8 u e Tt e = g
S 12 j’—\' e g o // T
10 ;’ - E g / 5 0.01 b/
8 A: Ty = +125°C 0.01 & 17
8; Ta= +85°C - Vg
6 C: Tp=+70°C 0.001 o 0.001 -4
4 D: Ta=+25°C “’ /’
2 AL 0.0001 < 0.0001 c
01 23 45 67 8 910112 500 25 025 50 75 100 125 50 -25 0 25 50 75 100 125
Vo (V) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE INJECTION SUPPLY CURRENT
vs. Vcom vs. TEMPERATURE
v — o 100 — .
A Ve =15V, V== <15V z Al = 165V :
30 FB:Ve=12V,V-= 0V e B:I- =-16.5V
\ 2 10 FC:1 =55V 3
20
N 1
— 10 N =
g A N =
0 Py T e
== -~
10 = ob /-ﬁf‘;/ //
R e ]
20 / ] —
v e+
-30 0.001 = -
T
-40 0.0001
4-12-08 6420246810121 75 50 25 0 25 50 75 100 125
Veowm (V) TEMPERATURE (°C)
W1 A1 2V 5

VIEXVIN/ELEXVIN/CLEXVIN



MAX312/MAX313/MAX314

1002, Quad, SPST, CMOS Analog Switches

(Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION

Typical Operating Characteristics (continued)

vs. FREQUENCY FREQUENCY RESPONSE
0 o & 100 0 ——— r z A
yh=loV g ON RESPONSE | NE
Y- =-15V 10 e i P ERRTY
20 [ 5Vgyys SIGNAL 10 SOL&IP P oe
600€2 SOURCE AND LOAD 0 L L el 0
g 0 L g P B
= = = -0 — § 0
= 5 1 = 2 40 Ly A I8 n =
=] S b2 el A S
z 2 S 51 IR RN g
S LHL SIGNAL DISTORTION o = 2. =B PHASE \ ol
I M 1T -60 [>T 2.5pF CAPACITOR ! \ 10
100 [ MEASUREMENT LIMITS 01 {FOR REFERENCE ONLY)
B -70 S -50
{20 ”I 0001 80 | ‘ I H”H | | w0
10 100 1000 10000 100000 1 10 100 300
FREQUENCY (Hz) FREQUENCY (MHz)
Pin Description
PIN
NAME FUNCTION
MAX312 | MAX313 | MAX314
1:8; 1,8, 1, 8, IN2, IN4, LA\ e s
9,16 9,16 9,16 IN3, IN2 iy g S
s 2, T, & > S S Analog Signal Common Terminals
10,15 | 10,15 | 10,15 | COMS3, COM2 9219
i B NC1, NC4, . :
11, 14 — — NC3. NG2 Analog Signal Normally Closed Terminals
8, NO1, NO4, ; :
. 11, 14 =2 NO3, NO2 Analog Signal Normally Open Terminals
st — 3,6 NO1, NO4 Analog Signal Normally Open Terminals
= — 11, 14 NC3, NC2 Analog Signal Normally Closed Terminals
4 4 4 V- Negative Analog Supply Input (connect to GND for single-supply operation)
5 5 5 GND Logic Level Ground
12 12 12 VL Logic Supply Voltage
13 13 13 V4 Positive Analog Supply Input

WK V]




10(, Quad, SPST, CMOS Analog Switches

Applications Information

Low-Distortion Audio
The MAX312/MAX313/MAX314, having very low Ron
and very low Ron variation with signal amplitude, are
well suited for low-distortion audio applications. The
Typical Operating Characteristics show Total Harmonic
Distortion (THD) vs. Frequency graphs for several sig-
nal amplitudes and impedances. Higher source and
load impedances improve THD, but reduce off isolation.

Off Isolation at High Frequencies
In 50Q systems, the high-frequency on-response of
these parts extends from DC to above 100MHz with a
typical loss of -2dB. When the switch is turned off, how-
ever, it behaves like a capacitor, and off isolation
decreases with increasing frequency. (Above 300MHz,
the switch actually passes more signal turned off than
turned on.) This effect is more proncunced with higher
source and load impedances.

Above 5MHz, circuit board layout becomes critical, and
it becomes difficult to characterize the response of the
switch independent of the circuit. The graphs shown in
the Typical Operating Characteristics were taken using
a 50Q source and load connected with BNC connec-

tors to a circuit board deemed "average”; that is,
designed with isolation in mind, but not using strip-line
or other special RF circuit techniques. For critical appli-
cations above 56MHz, use the MAX440, MAX441, and
MAX442, which are fully characterized up to 160MHz.

NO_
— COM_

V-

ey

Figure 1. Overvoltage Protection Using External Blocking
Diodes

lr < 20ns

oaic Y It < 20ns
INPUT
SWITCH
OUTPUT

LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.

AKX
MAX312
MAX313
5 H5V MAX314
| e SWITCH
SWITCH coilg e i
b1 —l AN
INpUT  COM! L OR NG Vo
E RL CL
! 3000 = 350
INT . I
GND - = by
LoGIC ¥
INPUT | |
ov 15V
REPEAT TEST FOR EACH SWITCH. FOR LOAD
CONDITIONS, SEE Electrical Characteristics.
€, INCLUDES FIXTURE AND STRAY CAPACITANCE.
B
Vo=Voom (RL + RON)

Figure 2, Switching-Time Test Circuit

VAKXV

VIEXVIN/ELEXVIN/CLEXVYIN



MAX312/MAX313/MAX314

1002, Quad, SPST, CMOS Analog Switches

LOGIC +3V
INPUT 50%

oV

Veomy = +10V

SWITCH Veomz = +10V
OUTPUT 1
(Vo1) ov
SWITCH
OUTPUT 2 LOGIC
(Vo2) INPUT

IN_ [: — ‘
GND V-
[
JT— -15V ).

NAXKLAN
15V +15V MAX314
| |
VL v
_feom_ TN Vor
I
I
~|comz Ly NC B

1

Cp INCLUDES FIXTURE AND STRAY CAPACITANCE.

R. = 3000
€1 = 350F

Figure 3. Break-Before-Make Test Circuit (MAX314 only)

N AKX/
MAX312 )
MAX313 +hvV +15V
MAX314 |
VL Vi
Reen
COM o/ ; Ni SR v
Veen —— CL
:L GND V- :I:
= = -15 B

o
V
Vin=+3V

v
N or o OFF
O
; OFF OFF
i 0 = (aVg)(Cy)

Vi DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.

Figure 4. Charge Injection Test Circuit
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10, Quad, SPST, CMOS Analog Switches

MAXIN
MAX312 AKX
¢ M5V S MAX313 C 5V 5V mﬁg
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Figure 7. Channel-Off Capacitance Test Circuit

AKX

Figure 8. Channel-On Capacitance Test Circuit
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MAX312/MAX313/MAX314

109, Quad, SPST, CMOS Analog Switches

__Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX313CPE 0°C to +70°C 16 Plastic DIP
MAX313CSE 0°C to +70°C 16 Narrow SO
MAX313CUE 0°C to +70°C 16 TSSOP
MAX313C/D 0°C to +70°C Dice*
MAX313EPE -40°C to +85°C 16 Plastic DIP
MAX313ESE -40°C to +85°C 16 Narrow SO
MAX313EUE -40°C to +85°C 16 TSSOP
MAX313MJE -55°C to +125°C 16 CERDIP**
MAX314CPE 0°C to +70°C 16 Plasﬂc DIP
MAX314CSE 0°C to +70°C 16 Narrow SO
MAX314CUE 0°C to +70°C 16 TSSOP
MAX314C/D 0°C to +70°C Dice*
MAX314EPE -40°C to +85°C 16 Plastic DIP
MAX314ESE -40°C to +85°C 16 Narrow SO
MAX314EUE -40°C to +85°C 16 TSSOP
MAX314MJE -55°C to +125°C 16 CERDIP**

* Contact factory for dice specifications.

**Conlact factory for availability.

10

COM1 IN1

IN2 COM2

Chip Topography

: — D
- )
; ﬂ'i” ]
3 — V+ p.140"
] (3.56mm)
-
—C
¥
COM4 IN4 IN3 COM3
0.085"
(2.16mm) >
MAX312 MAX313 MAX314
PIN NAME PIN NAME PIN NAME
A NCH A NO1 A | NOT
B NC4 B NO4 B NO4
C NC3 c NO3 € NC3
D NC2 D NO2 D NC2

TRANSISTOR COUNT: 100
SUBSTRATE CONNECTED TO V+
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10€2, Quad, SPST, CMOS Analog Switches

Package Information

(The package drawing(s) in this data sheet may not reflect the maost current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

ARKING Nﬂﬂﬂﬂﬂ"ﬂ_ pnanannn COMMON_DIMENSIONS E
THIN._ | HAX | MIN HAY. >

AAAA | — 110 043 2

065 | _o1s | 02| 006 s

0.85 095 [ 033 037
019 0.30 007 o2
0.19 0.25 007 010

o | i £s

ITITOITLL  TTTO000 el P e e
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BOTTOM MIEW BENT LEAD DETAIL
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B -
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[
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e 063 BSC 026 BSC
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[_ A SEE DETAIL ‘: \ 3 L 050 | 078 | 020 | oae
{ 1 . < N SEE VARIATIONS |SEE VARIATIONS
| = S0 T et ai: | &
3l bbb | 010 MAX
E
END VIEY VARIATIONS
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2.
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MAX312/MAX313/MAX314

1042, Quad, SPST, CMOS Analog Switches

Package Information (continued)

(The package drawing(s) in this data sheet may nol reflect the most current specilications. For the latest package outline information,
go to www.maxim-ic.com/packages.)
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INCHES _ [MILLIMETERS INCHES |
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058 iamw
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- ] NG DIMENSION. INCH o
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VARIATIONS.

o L | 0016 | 0050 | nan | 127

INCHES, MILLIMETERS
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NOTES: 5

1. D&E DO NOT INCLUDE MOLD FLASH. .

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @EﬂAmLulo_cArw /Vl /J,(!/Ul

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004%). e st

4. CONTROLLING DIMENSION: MILLIMETERS. Tnt

5. MEETS JEDEC MS012. PACKAGE OUTLINE, 150" SOIC

6. N = NUMBER OF PINS. R S hi
[iitoar B4

Maxim cannot assume responsibility for use of any circuitry other than circultry entirely embodied in a Maxim product. No circult patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any hme.
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