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Low Leakage and

_Analog Switch

Low Quiescent Current High Speed Low Ips(on)

. D{E200/201 NS00 Family IHB140 Famlly BGMIBY Family D@180 Family- D12Z8 Family
\HE200M5201 Wonotithic CMOS Menolithic CMOS Honc!ithic CMOS BlpolenmOs dilver Blpolar drivar with
Monolithic CWOS arlvar gate drlvar gete replacamant for with N-JFET gete N-JFET gale
drivar-gate zombination comblnation DG480 Farnlly
cominotion .

Fanturen Fanturas Feontures Fentiras Fanturos Fentures

1, DG20M201 industry standord

2. HE200/6201 have

1. Very low quiascent
cummshl resulting in

1. High speed switshing
2, Low quigscent

1. Rrops into DG1BU tamily
anckats. Meeta ‘or

1. Lew fpsion)
2. A3 fast a3 tho

1. LowW rDS{on)
2. Only switch with

{ar suparior 3pacs veary low pover uren resulting extonds all specs \H5140 Familf trze chip enable
3, IHE20/DG201 have 4 consumption in low pawer 2 Lower 6Bt than DG180 2. Moderate leakage pin
individually cottrallable SPST 2 Low cost consumption . % Lower leakages and - Mocerata v A, Moderate leakage
: 4, Draw.high qulescen oderate |eakag
pwitches 3. Good gpead with 3. Low laakags - powser consumption currents 4, Draw high-quiescenl
4, IHSZ00/DG200 have 2 moderate BSiom resulting In lpw than DG180 currents
indlvidually controllable SPST and leakage afror tem
awitchos 4. Qvar voltage protection 4. Lower cobt thin the
: 10 225 comparable spead
5. Gan awilch up 10 DG18D famlly
=13V slgnals with 5. Gan swheh signala
+15Y supplies almesl 1o the
. supply fails y
Hales Notet Notes ‘Noies Nolen Holss
1. TTL, DTL, CMOS pnd PMOS 1, TTL, DTk, GMOS, and 1. TTL BRd CMOS 1. TTL, DTL, HTL and GMOS 1. DT, TTL, RTh DG133, 134,
compalibie PMOS compatible compailble compatible sampatible 141, 181, } Dual SPST
2, 1H5200 } Dus! SPST 2, 5040 through 5047 2. Pin zarnpatibia 2. DGM1B1, 184, 187, and 190 2, DG18D, 183, 185 and 152 .
DG200 have T5R rpgjon) Max wiih the mare. heve 300 MEx fpsian) 189 have 100 max DE128, 125,
* popular members o, BEMIZ, 185, 185, and 181 on resistance but 14u| 153, }n-m DPST
5201 } uad SPST 3, IHS048 thru 1H5051 have of the DG180 hiave 752 MOX Tp5(on) have higher
pGE20Y 350 rpygon) MaxX tamily leakags than othars nc.143, 184, Y pilterential
) ey pGMIB2  Dual SPST in the tamly 151 } Input, SPDT
\H5180  EPST OGEM184/5  Dual DPST 8, DG18Y, 184, 187 ‘
1H5040 SPST 5141 Qual SPST DGMIBTR  SPDT and 190 have 300 DG1BB 142 Ditferential
JH5041/5048  Dual SPET B2 SPOT DGM19G11  Dual SPOT mat fpgtem 145, 163, } Input,
\HADAZISOS0  SPOT IH5143  Duai SPOT * 4, DE16Z, 185, 188 184 DPOT -
IH! 1 1 5P {H5144  DPST end 191 have T50
.Hﬁ'“ E% o1 IH3145  Duml DPST ,::, :::s (:n} 500112 SPST
|H5C45(5048  Dual DPST H50027  Dual SPET
IH5046 DPDT DG1BD(172, Dual SFSY
|H5047 APST DiG183/418, Dual BPST
IH5052/5053 Quad SPST DG186[748, SPOT
IH200 Dual SPST DG 1B%/50/%, Dual SPDT
\H201/202 Guad SPST
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Selector Guide

-

For swllﬁhos whoss

For switching

outputs ge Into the positive signals
Low Charge’ invarting input ‘only
Injection Yideo!RF Switch ‘of an Op Amp
JH181 Family - 1H3341 Family 1HS00% I1H5025 .
GMOS driver and aarlon shunt VYirtual ground Posltive signal
“arafel gate video/AF swilch awlteh awlleh

1. TTL, HTL, CMOS

and PMOS compatible
2 Pin for pin compatible

with DG 180 famity
IH181/182 Dunl SPST
IH184/185 Dumt DPST
IH187/1B8 BPDT .
1H160:191 Cual SPOT

1, "PTL, DTL, ATL and CMOS compatitia
2, 15301 Dual SPST

+

1. All ewitthes In
IHSDOD family are
SPEY

2, Qdd numbarad
davicsa are driven
by 15V légle

3. Even numbered
devices ara driven

Faaturen Features Quifut of o ewltch must _ Can swiich positlve:
1. Lowsnt charge 1. 'nsian) < 754, flat rom 0o into the-virtual algnala only unless
Injaction DG to 100 MHz (< 3d8) greund point of an 8 tranglatar delvar

2, Almost as fast as 2, “QFF" Isolation > G0UB @10 MHZ Op Amp (unlass signal - 19 ugnd
!FHSMHG and DG1S0 3, Croas coupling iselation » &0dB @10MH2: la <02V} -
amilieg 4, +! =5V o +/ =15V powar supply tange Fealurss Faaturas
& :::e:‘?::s::msm 5. High speed swltching 1. Very low quisscent 1. Vary low qulescent
In low pawer curren currant
2. Dees nobneed 2. Poaa not nead
gonsumption h . . .
¥ & Ulira low leakage driver; can'be driver; can ba
drlven direciiy by driven directly by
' _ CMOS gates . ™. .
3. Low ¢ost 3. Low cost
Notes Nates Notes Notes

1. Al swltizhes in
|HE025 famlly are
SPET

2, Al devices gan be
driven by 15V loglc.
All devices ¢an be
driven by 5Y 100/

I input aignal 6 less

by 5¥loge - .. than Y B
IM5009/5010 quad. IH50Z5/5028 quad,
compansated commat drain
AHE01116012 quad IH502715028 quad

uncompenistied Wcmammﬁﬂmw;::lprtﬁ.
1HB01315014 triple
cornpensa'mg 1HS031/503R ripla
IH501545016 triple IH:&?;WW dr::lzl.
uncompensated .
[IHE017/5018 dual IHEQIE/5036 dual
compansated IH5037/5028 single
AHE010/S020 dual
aunzampensated v
IH5021/5022 3(ngie .
compenaated
IH5025/502d aingls
uncempenaated
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™

ANALOG SWITCHES & MULTIPLEXERS

Analog Switches with Driver

T gl it

intersll ' Tosions IDwiII lon tl:m‘ o . Pl'llf
Ho. of Davice Swilch 1 nA P us - Input Congumpticn
Type Channels No. Tachnology max{l}y max max max Loglc Lavel Type(2) . W
H5021 P-JFET 160 - 02 058 @5 TIL High Level io
{H5022 P-JEET 150 02 05 05  TTL Low Level lo
SPST 1 (H5023 P-JFET 100 02 05 0.5 - TTL ‘High Level lo
1H5024 P-JFET 150 02 05 0.5 TIL Low Level lo
IH5037 P-JFET 100 05 02 0.2  TTL High Level Io
IH5038 P-dFET 130 05 02 02  TIL High Lewvel Ig
IH5040 CMES 79 1.0 635 025 DTL. TTL, ATL. CMOS, PMOS hi 035
IH5140 {MDS 50 01 01- 0075 TTL. CMOS hi 035
DG18g " NeJFET 10 100 03 025 OTL, TTL. RTL to 120
DG181 N-JFET a0 1.0 015 013 OTL. TTL. RTL o 120
nG182 . N-JFET 75 1.0 025 013 OTL. TTL. RTL th 120
3 DGM182 £M0S 75 01 25 013  DTL. TTL. ATL lo 035
DG200 CMOs 70 10 07 ° 05 DTL. TYL. RTL. CMOS. TTL High tevel lo 30
IHS817 P-JFET 100 02 05 05 . TTL. High Level lo
IH5018 P-JEET .150 62 05 05 TTL. Low Level lo
. (H5019 P-JFET 100 02 05 05  TIL. High Leyel lo
SPST - 2 1H5020 P-JFET 150 . 02 05 05  FIL. Low Level la
JH5033 P-JFET 100 - 05 02 0.2  TTL. High Level ‘I
1H5034 P-JFET 150 05 02 02  TTL. High Level io
IH5035 . PJFET 100 ns 02 0:>  TTL. High Ltevel lo
1H5036 P-JFET 150 05 02 0.2  TTL. High Level lo
IH5041 CMOS 75 10 D5 025 DTL. TTL. RTL, CMOS, PMOS M 035
1H5048 CMOS 35 10 025 0.15 DTL. TTL, ATL. CMOS. PMOS i 035
IH5141 CMOS 50 01 01, 0075 TTIL, CMOS hi 035
IH5341 CMO0S ?5_ 01 03 015  TTL. CMDS hi 035
IH5013 P-JFET 100 g2 05 05 CTTL High Leval lo
IH5014 P-JFET 150 02 05 05  TIL. Low Level io
{H5015 P-JFET 100 p2 G5 0.5 TTL, High Level lo
IHE016 P-JFET 130 02 05 0.5 TTL, Low Level .o
SPST 3 IH5029 P-JFET 100 05 02 0.2 TTL. High Level lor
IH5030 P-JFET 150 05 02 02 TTL High Level lo
|H503 P-JFET 100 65 0.2 0.2 TIL, High Level la
IH5032 P-JFET 15 05 02 02  TTL. High Level lo
0G118 P-MOSFET 450 -40 03 1.0-  DTL. TTL, ATL o 133
DG CMOS 75 10 05 - 025 OTL TTL, RATL. CMOS lo 350
SPST 4 IH5009 P-JFET 100 g2 05 05 TTL, High Level o
IH5010 P-JFET 150 02 05 05  TTL. Low Level e
H5011 P-JFET 100. 02 05 05 .TTL. High level o
L4501 P-JFET 150 02 05 05  TTL, Low Level o .
iH5025 P-AFET 160 05 02 (2 TTL High Level lo
IHE026 P-JFET 150 05 02 02 TIL High Level lo
IH5027 P-JFET 100 05 082 0.2  TTL High Lewe! io
IH5328 P-JFET 150 05 02 - D2 TTL High Level le
1H5052 " CMOS 75 10 Db 0,25 DTL, TTL. RTL. CMODS, PMOS lo 350
|HS053 CMQS 75 10 D& 0.25 DTL, TTL, ATL. CMOS. PMOS hi 350
D623 P-MOSFET 450 -0/ 03 10 DTL. TIL, RTL hi 133
DG125 P-MOSFET 450 =40 03 1.0 DTL TTL. 'ATL lo - 133
DGY43A N-JFET 80 10 04 0.8 DTL. TTL, RTL i3) B4
) DG44A N-JFET 0 10 04 D8  DTL. TTL, RTL 13) B4
SPST 5 DG 1464 N-JFET 10 100 05 125 OTL. TTL. RTL . 3 B4
DG1B1A NW-JFET 15 00 05 126 DTL, TTL, RIL 3 90
DG162A N-JFET 50 20 04 0.8  DTL, TTL, RIL 13 90
DG18B N-JFET 10 100 03 025 ODTL. TTL, RYL - (3 73
06187 N-JFET 30 10 015 013 DTL, TTL, RIL (3) 73
DG188 N-JFET 75 1.6 025 013 DTL, TTL. RTL 3) 73
0GM188 CMOS 75 01 025 043 DTL. TTL. RIL 3 035
SPOT 1 IH5042 CMQS 75 1.0 005 D.025 DTL, TTL. RTL PMOS. CMOS 13 1035
JH5050 CMOS 35 1.0 025 015 DTL TTL, RTL PMOS, CMOS 13) 035
IH5142 CMODS 50 01 Q175 0125 TTL. CMOS (3 035
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Analog Switches with _Driv‘e_'r_continued

1 1 Luglc input Power

n — o Tosion  lovom 'on ott
- Ne.o Devies - - Swilch - 0N M m T ] ] Input Cansumptian
Typs  Channels = No. Tachnology max(l) ek, max mx Loglc Lavel Tyae(2) mw
G189 N-JFET 0 100 03 025 QTL TTL ATL 13) 120
06190 N-JFET - 30 10 015 - 013 DTL TTL RTL . : {3 120
D&191 N-~JFET 75 10 025 013 DTL. TTL. RTL 3 120
DG CMQS 75 01 025 013 [OTL. TTL. RTL . ' {3) 035
SPOT -2 IH5043 CMOS 7 1.0 05 025 DOTL. TTL. RTL. PMDS. CMOS (3 035
IH5051 CMDS 3% - 10 085 015 DTL TTL. RTL. PMOS. CMOS ] 035
IH5143 {M0S 50 03 2175 0125 TTL, CMOS 13) 035
opsY 1 IH5044 CMOS T 1 ¢ !J.S( 025 DBTL. TTL. RTL. CMOS, PMDS hi - Ass
IHE144 CMOS B 01 0175 D125 TTL. CLMOS hi 035
DE183 N-JFET i 10 100 03 28 DTL. TTL. RTL hi 84
05184 N-JFET an 1.0 015 013 DTL. TTL. RTL ) hi- 84
DG185 N-JFET 75 10 025 013 DTL. TTL RTL _ ) hi 84
DPST 2 DGM18S  CMOS 75 01 025 013 DTL TTL RTL hi 035
145045 CMOS 75 0 05 0.25 DTL. TTL. ATL. PMOS, CMOS hi 035
145049 CMES 35 10 025 015  DTL, TTL, RTL. PMDS. TMOS hi. 03s
H5145 CMas 50 01 0375 0.925 TTL. CMOS hi 0as
DGT39A  N-JFET 30 19 02 08 DTL TTL ATL ) B4
DG142A N-JFET 80 10 04 08 OTL, TIL. RTL {3 84
DPOT 1 DG145A N-JFET 10 100 05 125 DTL. TTL. ATL (3 B4
D6163A N-JFET 15 00 05 125 DTL, TTL. RTL 3 80
DG164A N-JFET 50 20 04 08 O7l. TTL, RTL 3 . .90
IH5046 CMoS a 75 107 05 0.25 DOTL. 'TTL, RTL CMOS. PMOS ’ ) {3 035
4PsT i IHSD47 CMOS 75 10 05 025 DTL. TTL. ATL CMOS, PMﬁS hi 035
Muitiplexers _
' . v | L. 1, Loglc input Powsr
, Mo Devies Switch R A - S Wpwt Consumpilon
Type Channels _Mo. Tachnolopy fiax{1) max max mx Logic Laval . ) Typ{2y mw
CMOS 10f8 IH6108 CMOS 300 01 15 1.0 DTL YTL RTL. CMOS hi 45
CMOS 1af 16 IH6116 CMOS 600 02 15 1.0 BTL TTL. RTL, CMOS hi_ 45
CMOS 20l 8 1H6208 CMO0S 300 ot 15 10 DTL, TTL, RTL, CMOS hi 45
CMOS 20f 16 HE216 CMOS 600 02 15 10 DTL, TTL, RTL, CMOS hi 45
CMOS Fault 10f 8 5108 CMOS 0w 01 15 10 DTL, TTL, RATL, CMOS hi .45
Protected 20_18 _ IM5208 CMOS - 700 01 15 A48 DIL, TYL. RTL, CMOS . ] he 45
Drivers for FET Switches : - .
Electrical Characteristics @ +25°C—Military Temperature Devices
vOUT tan bair . : . Powar
: Devict Posllive Nagative oo ns hni lin Logi¢ Input  Consumpitlon
Ne. of Channels Mo - ol Volts max max ul (max) mA {max) Lovel . (mW)
2 1H6201 +14.0 ~14.0 200 300 10 1.0 TIL ]
4 0129 Vsugply -19.3 250 1000 200 0.25,4 TTL/DTL : 58
6 D123 - Veupply -187 250 600 10 1,0uk TTL/DTL 20
D125 Vsupoly -18.7 250 600 1.0 13A __TTL o 50
RF/VIDEO SWITCH
DS (0N} . Power
Np. of Device Q Dif ) Logic Cansumption
Type Channels B Na, Max, Isolatlon Input (mw)
CMOS : IH534+ s >504B @ 10 MHz TTL. CMOS 0.030

Notes:

1. Switch Resistance under worst case analog voltage. .

2. Positive logic LO ("07) or HI ("1") voltage a! driver input necessary 10 turn switch on.
3. Logic “0" or “1* can be arbitrarily assigned for double-throw switches.

4. Switch resistance under best case analog voltage. .

N
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- BINTERSIL

4 and 5 Channel Driver-MOS-FET
S\mtch Combinations

FEATURES

® Availabla With and Without Programmable Constant

Current pull-up

¢ Zerer Protection on All Gates

e P-Channel Enhancement Type MOS-FET
Switches

® Each Switch Summed to One Common Point

DG118/123/125

GENERAL DESCRIPTION

This series includes devices with four and five channel
switching capability. Each channel is composed of a driver
and a MOS-FET switch, Two driver versions are supplied
for inverting and ncninverting -applications, & MOS-FET,
used as a current source prmudes an active pull -up for faster
switching.

An externa! biasing connection is brought out for bizsing
the current source for optimization of speed and power.

SCHEMATIC AND LOGIC DIAGRAMS {OQutline Dwgs DD, FD-2, JD)

DG118 - DG123 DG125
{One Channel) {One Channel) [Qine Channel} -
. : v v
B,
N ¥ i~ v
‘T 7 . 4
{
v . v
3 .1‘? 11;.
] i oy i 2 ! - 3
v s 1 — 5‘1 o1
a = Fl 5 o ", ] - —
. i“‘ ra D P — +3 -
; :r i o —+ - ']:*"“"- :12 '":
A + "'rt— wi 1 ‘
g — )-l el |
2 _J__)-D- E ' b . b L . '
S D | = |
e WD e 2 —
%) r—D_D,___J [ ; 1 !
- : D e D
c - ’_D-D' ----- - ik ’ .
. L | )_l “ammmm e ) ——
wl B D D
Wy v L 1 !‘_ 1 ll_‘
[ENABLE] Vg W \"I._ W
INHIBIT {ENABLE)
ORDERING INFORMATION TRUTH TABLE
DG118 A K ) .
Package DG123 PG118, DG125 | Switch’
K — 14-pin CERDIP y
L — 14-pin Flat Package ' Vin Vi Vin v, | Cond.
P — 14-Pin-Ceramic DIP {Special Order Only ¥ L L L L OFF
Tempera'ﬂure Range H L L H ON
A= Military [- 55°C to+125°Cl L H “H L OFF
B - - + ’ :
Industrial (=20°C te +85°C) " N w | oFf
L=0V, H=+V

Device Chip Type
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DG 118/123/125

ZANINT
RINTERSIIL

ABSOLUTE MAXIMUM RATINGS
Collector to Emitter (V*r-V=} , ... ... e 33V - Inputto Emitter (VMin =V .o e 33V
Collector ta Pull-up ‘(\{+ “VR) 33V 7 Curfent (any terminal) . ... ... ... ... ... ... 30mA
Drainto Emitter {Vp = V™) . ..., ...t iinnn. 32V Storage Temperature ... ........... -85°C to +150°C
Source to Emitter (Vg - V™), ... .. e [P 32V Operating Temperature .. ..... ve... —BB°Cto+125°C
DraintoSource (Mp—Vg)............ ....... - 28V Dissipation {Note} ........ e e 750mwW
Source to° DrainiVg-Vp) .. ... ... 28V Lead Temperature [soldermg, 10 sec. ) .......... 300°C
Logic to Emitter (V. =¥~} ... .. e e 33v NOTE: Dissipation rati mes.devize is maunted with all lead
T . - " — . H issi I ra Il'Ig assu S r VIC is un wi ali leagds
Reference to Emiitter (Vg "'V Do - 3V welded or scldered to printed circuit board in ambient
Reference to Input {Vg - VinJ . ....... .o oLt ev . . temperature of 70°C. Derate 10mWF G for higher ambient
Logie to Input{VL V;N) .......... e iBV' temperature,

Stresses above those listed under Absalute Maximum Ra't;ngs may cause permanent damage 1o the device. These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicatedin the operational

sections of the specifications is not implied. Exposure 1o absolute maximum rating conditions for -extended periods may affect
device rellabzlrty :

ELECTRICAL CHARACTERIST!CS

Test conditions unless specified ‘otherwise. are as follows: V| = 4.5V, VR 0 V= —20V and P =-20V. Input ON and dFF,
test conditions used for output and power supply spemflcatlons ,

PARAMETER| ) MAX LIMITS CONDITIONS
{NOTE} -s5°c | +25°¢ +125°C UNITS ‘
hintoFE) ' 1 1 100 LA . Viy = 0.4V
5 DG123 | Vinowy | 13 | 10 0.8 v Iy = 1'mA
2
z | pene | Ninorer 1. A 20 - HA o My =40V
DG125 hnon) - -07 -07 -0.7 ma | Vi =0.5V _
100 100 1256 Q Vp =10V, Ig = -1mA
_ fosony- | 200 200 250 Q Vp =0, g = -100 A
> Al 450 450 | s00 Q Vo = -10V, Ig = -100 gA
% CIrCUits 4 - [oons | 4 | 4BOO- - nA | Vg E0V, g =0
' ' IpioFe) _ )4 | -4000 nA | Ve =10V, Vg =0y
IS[DFF] -1 ' ~1000 nA ) VD = TOV, Vs = =10V
lecion .3 mA '
| 3 . mA -
> A.“ \ . LON! - One Channel (ON)
= circuits I ton, - -0.5 ma
% legrony | ) -6 mA
e« lecworr) | 10 ' HA
= R 10 A o
o All LOFF) : £ All Chanriels (QF F)
cireuits |R(OFF) -15 uA .
lee@Fr) -20 HA
5
Za | a tion) 03 . us :
s= | o — ' See Switching Times
I: |: circuits . \ . )
2 tiorF) T us

NQTE: {OFF) and {ON} subscrip.t notation refers to the conduction state of the MOS-FET switch for the given test condition.

37
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DG118/123/125

TYPICAL CHARACTERISTICS

N s ViN SWITCHING TIMES vs
DG123 TEMPERATURE rpg ve Vp or Vg
18 —r—T— : i . . .
| vR=0 - | 1% Ng=o " S=RELIE
= I v ezov , [ V== -20v 1 v¥=ov
% L ] 5 900, [ = oV \\/fg’“ e
- - ‘CouT = 30pF : = = 7
= 25°C L 4 - P =20V N 1 -gge_} . 20
& —5E°G LN = 700 = (e :
. 1 sl = - £
T IR - o 8
8 A J . g O.'F'\‘ (=3 00
= ] w
= BN : w0 - :
E: f |/ £ -
L AV e I
= 02 |
- 100 L 10
0 02 04 05 O3 -50 0. 25 75 128 -1 . C +10
Vin — INPUT VOLTAGE (v} TEMPERATLRE {°C} Vp DR'Vs (V)

APPLICATICN TiPS

The recornmended resistor vaiues for interfacing RTL, DTL, and T21. Logic are shown in Figures 1 and 2.

5V " 10%
.

My

RIRERT
INTERFAGE IN

DTL 931, 932, 437

948,549,561 963 OUT

4

5V 110%
-
ARY 0% ' £
>
Sox
T L . TN
4 ‘BT1 930, B35, 935, —
se |y 345 962, 021" I
DTL 930, 636, . m b
545, §of, 367 auT i
+5Y 210%
. % 1 ’
TTLS4 34 AAA
: x|, TTL 2000 5ERIES ik _D_D
TYL i Ja . - ! . . SURL ]
1 RIES ! I | Va !
M QuT k= - D—DD =

L DGEALI8 ang DGI2S
Interiace

Figure.t

Enable Control

DIRECT |,
INTERF-AGE

L]

ATL
DTL 937, 948,
846, 961, M3

Figure 2, 0DG123
Interiace

The Vg and V|_terminals can be used as either a Strobe or an Enable control. The requirements for si'nking currentat Vg
or sourcing current at V| are: [yiony X No. of channels used, for DG118 and DG125, and Ipony % No. of channels used, for
the DG123 devices. The voltage at V, must be greater than the voltage at Viy by al least + 4V,

SWITCHING TIMES

[slchie)
DLUTRPUT

DGIIE, 125
QUTPUT
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| FEATURES

RSIIL

_- Provides. DC Ievel shlftmg between Iow level
~ Logit and MOS:FET or J FET switches

® External Collector Pull-ups required

#® Direct int. rface with G116, G117, G119, G115,
and G123 1.105-FET switches

D123/D125
6-Channel FET Switch Drivers

GENERAL DESCRIPTION

The D123 and ‘D125 monolithic bi-polar drivers convert

low-lavel positive sngnais (0 &+6V)to the high level positive
andl hegative voltages necessary fo drive FET switches. One
lead can be used to provide an enabling capability.

SCHEMATIC AND LOGIC DIAGRAMS (Outllne Dwgs DD FD 2 JD}

D123

30—,

40—

5 Qe

. our -
w —a4
T

E (—013

Loz .

3 5: .

|—an
gzl

)|

bl

a12

010

3%5%%1 %

a .
ENABLE iwni*

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|

=0 14

=013

ot - - -

D925

ENASLE V)

20

sO—

:T=

e

014
[ orz
) 11
et} 101

—

ey

| :Pﬂxlﬁ{l‘-’?‘sﬁ[ﬁs ,_

ORDEHING INFORMATION

D123 A K

. Package

Downloaded from Elcodis.com electronic components distributor

K — i4-Pin, CEHDIP
L — 14-Pin Fiat Pack

P — §4-Pin Hermstic DIP [Specizl Order Only)

Temperature Range
A — Military (-65°C to +125°C)
B = Industrial {-20°C to +85°C}

Device Chip Type - !

39



http://elcodis.com/parts/6239874/IH5010.html

D123/125
-ABSOLUTE MAXIMUM RATINGS -

EINTERSIL

Input-to-Emitter Voltage {(Vin - Veg) . SSV Storage 'i'emperature -65°C to +150°¢C
Outpui-to-Emitter Voltage (Vo - Veg) 33v Operating Temperature, ~65°C to +125°C
Logic Supply-to-Emitter Voltage (V, — Vgg) 27V Lead Temperature (Soldering, 10 sec) 300°C
Input-to-Reference Voltage (V) - Vg) rAY)
- i - +

::;:g: e?c::‘gjgi?gzlyv\éﬁl:age(\av‘N_ VVL}) 316:,, NOTE: Dissipation rating assumes device is mounted with all leads .

R T, g R EE welded ar soldered to printed circuit board in ambient
Maximum Dissipation {Note) 750 mw temperature of 70°C. Derate 10 mW/°C for higher ambient
Current {any pin} : 30 maA temperature,

) _Stresses above those hsted under Abselute Mammum Ratmgs may ¢ause permanent damage to the device. These are stress
ratlngs only, and functional operatlon of the device at thase or any other conditions above thiose indicated in the operatlonal
.sectlons of the spemﬂcatuons is not implied. Exposure to absolute maximum rating cendmons for extended perlods may affect

device reliability.

ELECTRICAL CHARACTERISTICS

Test conditions unless otherwise specified are as follows: Vgg = 20V, V| = 4.5V, Igyr =0, Vg = 0. Output and power
supply mgasurements based on specified input conditions. : '

MAX LIMIT ' o
PARAMETER - — —s — . CONDITIONS .
-55°C 25°C 125°C UNITS
& lin(oFR) 1. 1 100 LA Vi = 0.4Y
5] Vinow | 13 1 08 | v I =1 mA
| L (oFF) 1 1 120 A | Vi =4V
=) 1IN (ON) - -0.7 07 0.7 ‘mA Vin = 0.5V
= ;3 louT(OFF) 0 0.1 10 HA Vour = +10V
o VouTioN -19.7 -19.7 -195 | v lour=1mA
g |52 Vouriom | -19.2 ~192 | -10.0 v lour = 4 mA
Jrony'" - 0.5 0.5 0.5 T mA! -
> g Inorm!? T 1 w0 | A
E a ,'EEIONJ‘” 1 i L B mA lour = 0 for
‘21 leeiorrm @ 2 2 200 MA ON measurements,
Bl Liom 'V ) 2 18 mA Vour = +10V for
? g e ore)? . ! 100\ LA OFF measurements.
a legont ! 2 2 1.9 mA
l-EE(g-r_-'_;:jm 2 2008 1 BA _
o P Yom) 250 ns louT = TmMA COUT_(S) =10 pF
%m o Yo 'Y 800 ns [See Switching Times)
EE E om) 250 ns loutr =4 mA Cour!® = 10 pfF
2 = tiom S 600 . ns {See Switching Times)

NOTES: (1) Dne ehannel ON, 5 channels OFF.
{2} All channels OFF.

{2} Add 20 ns per pF for 1 mA and add 8 ns per pF for 4 mA for additional capzcitive icading,
(4} For Dual-In-Line package add 120'ns 10 t{off}.
{8) For Duakin-Line package add 30 ns 1¢ t{pff}-

310
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D4128/125

SWITCHING TIMES

——
——t
—= Lo w10V
7V [90%)
Yout o
D125
-2 —e o bonrony ) —=y

TYPICAL CHARACTERISTICS

toffidelay} VS LIN(PEAK)

D123

T 18

LI 4 f/
z

18

o

& 15

w .

Mo 7

< ) / Vg ='0"

2 1B VEi = =200 b
'% 12 V= oV a
T 0 < Cout < 1000pF

< 11 0<|QUT<4MA -
£ Tp = 26°C

10 L N 2

i 1 3 3 4

i pgak (MA)

Iy VS Vi D123

18 P ‘

|V =0

Veg =-20V
L

|

{

125°c Loa]
L
7

i4

Z5°C
-55°C

0.6 m
0z et ).V
P AY
0 02 04 06 0B

Vi — INPUT VOLTAGE {V)

—

iy — INPUT CURRENT {mA)
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Tt raaly |

SWITCHING TIME {ns)

Vsat V)

SWITCHING TIMES VS
TEMPERATURE D023 AND
D125 [SEE NQTES 4 AND 5}

D123

100 e
| VYR=0
Veg = -20V
900 — y+aqgv o (1 mAY
— Cour ™ 10pF -
‘700 -
- 1o —1 ,/
Lt tar 14 mAY '
500 (=TI off . /’/
et | ™ 1o (i) |-
300 |omt L Jou [detay
Lon
100
-50 0 25 75 125
TEMPERATURE {°C)
VgaT VS TEMPERATURE
D123 AND-P125
06 = —
} b= 1mainiza
o5 | ¥in = 0.5V [D125) :
T Ve=0 W, =45V
| Veg =-20V  Vee =10V
0.4 —= .
03 .
02— lour = 46A
o1 -r°.U7=1‘mA:-- :
0 - - I
-7 =25 25 75 125
TEMPERATURE (°C)
3-11

[ n'umnunl
o2

ey

Vin 104 (mV}

Jour torr INA)

VIN{ON) VE
TEMPERATURE D122
1000 —
Iy = 10 ma
vp=o |
Vgeg = =20V
s louyr =0
\_‘ .
600 o
400
-5 -%® 2/ .75 . A2
TEMPERATURE {°C]
fouT(OFF) VS
TEMFERATURE
-D123 AND D125
10‘ . .. N
T
1 o
102
T 5L 1 1
L | 1o | 1 1
=—
1 1 f |
1I4/ 1 | | | |
2% 45 65 85 108 125

[
I

Circuit Diagrams

TEMPERATURE ("C}
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D123/125

APPLICATION TIPS

)

Interfacing the D123 and D125
In order to meet all the specifications on this data sheet, certain requirements must be met by the drive circuitry.

The D125 can be turned ON weasily, but care must be exercised to insure turn-off. Keeping V| - Viy < 04V is a.must to
insure turn-off, To accomplish this & shunt resistor must be added to supply the leakage current (loes) for DTL deviges,
Since lggg = 50 ptA, a 0.4V/0.05 mA = Bk. or tess should be used. For T2 L devices using a 2k resister will insure turn-off
with up to 200 ,uA of leakage current.

¥y sy

“ov o1
DTL 8% PULLUPY kL
e v - .
m | me?uuuﬂ K o
-
e
42 . wy
AEY w
02
DL (36 PuLLU* '3 1)
LAl IKTERFACE

DTL K PULLUP| COMPONENT
m AEQUIRED

! NO:
INTEARACE ] f‘
T

i NQ
N INTEREACH
. DTLIKFULLUM  COMRONENT
a7 D: R FEQUIRED

o W DL (26 PULL upl
1] . - €7
w1 :

HEQUIRED

ol
m
[

[T} E
. INTERFACE N N L] —
RTL TR PULLH COMPONENT INTERFAGE
: NEQWYRED . ATL (1K PULLLIRT CUMPONENT
» G : j-—0 D= RECUIAED

any -
TTL IACTIVE PULLUMY
a 'IA“. |AGTIVE PULLLFI

. SU'HLD !

n

SUML

NQ
NTERF AC
gal} VACTIVE HiLLL#) O'I'L ACTIVE PULLUP| owmutnr
RE!

" OUImED

"

Q' l - M

Usmg the ENABLE Gontrol,

Dewce ping VH or V|, can be used to enable the D123" or D125 drivers, For the D123 the enabling driver must siiik
triony X no. of channels used. For the D125, I 5y X no. of channels used must be sourced with.a volitage'at least +4V
greater ‘than Viy. . :

APPLICATIONS

AJsing INTERSIL'S MOS FET SWITCH G117 with either the D123 or D125 drivers provides a reliable means of providing
up ta b channels with a series block for multiplexing applications.

Gy

e e e— n
AtiaLoG @ Ly - A
_ oS gefil 1 DT T
- - ATO R w [] in P 1 5V
P -SRI | b—o
9 1 1 ] - .
i T it 1 o IR P o
- ] i ¥ ] E—OP OV = |yrERSI 1014
a “ 3 8y 7 .2 e
(5 1z v BE B g
E J SN P
, |

1 & e . W . 0 e .
TO CONTROL LDGIE -

E.Channel Muitiplexer,
3-12

L N Il
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ERSIIL . . D129
- 4-Channel MOS FET Switch
Driver with Decode

FEATURES - _ GENERAL DESCRIPTION
o _ i . © The D129 is a 4-channel dviver with binary decade input. It
¢ Quad Three-Input Gates Decode Binary Counter to Four has been designed to provide the DC level-shifting required
Lines . to interface low-level logic outputs {0.7 to 2.2V} to field-

effect transistor inputs {up to 50V peak-to-peak). Fora 5V
) input logic supply, the V™ terminal can be set at any volt-
® Inputs Compatible with Low Power TTL and DTL, age between -5V and -30V. The output transistor is capa-
Ig = 200uA Max . ble of sinking 10mA and will starid-off up to 50V above V=
: in the off-state. :

® Qutput Current Sinking-Cap&bility 10mA The ON state of the driver is controlled by a logic 1"
{open) on all three input logic lines, while the OFF state of
" the driver is achieved by pulling any one of the three inputs

e External Pull-Up Elements Required 1o a logic “0" {ground).

e Compatible with G115 and G123 Seties Multichannel ~ The 4-channel driver is interhally connecied such that each
MOS FET Switches which include Current-Limiter Pull- one can be controlled independently or decoded from a
Up-FETs . -binary counter.

5

SCHEMATIC AND LOG!C DIAGRAMS (Outline Dwgs DD, FD-2, .JD')

TM ’ )

::;g? :i e : 12 our, ! . -
INPLTS

1N & il o
‘le 5 ._fi:)_bg__goma\ P

119 oury

avg

|

{EACH DRIMER) -

ORDERING INFORMATION
: D129 A K

T L
Package . '

K — 14-pin CERDIP
L — 14-pin Flat Pak
i . P — 14-pin Ceramic DIP (Special Order Only)

Temperature Range
A — ~BB°C 1o +125°C
B —-20°C 10 +85°C

Device Chip Type

313

& n
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D129

ABSOLUTE MAXIMUM RATINGS

Vo ~V= .. o R S 5OV
GND = V™ e 33V
VE—GND ... 8V
Vin=GND......... L e e e e e v
Current {any terminal) . ..., ....... e 30mA

- Storage Temperature . . ... .......... -65°C to +150°C
Operating Temperature ... .......... —E5°C to +125°C
Power Dissipation (note) .. .. ... bt daeien . 750mW
Lead Temperature {Soldering. 10sech. . . . ... ... ., 300°C

3

. BINTERSIL

Note: Dissipation rating assumes device mounted with all !eads welded
or soldered to pc board in ambient temperature of 70°C. Derate 10mw/°c

-for myner ameent termperarures,

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage 1o the device. Thess are stress
ratings only, and functional operation of the device at these or
any other conditions above those indicated in the operational
sections of the specifications is not implied. Exposure to abso-
iute maximum rating eonditions for extended periods may
afféct device reliability, = '

ELECTRl_CAL CHARACTERISTICS ‘Test conditions unless otherwise specified V= =20V, ¥t =By

_ MAX LIMITS
PARAMETER CONDITIONS D129\ D128l { UNIT
_ _ -55°C| 25°C | 125°C|-20°c| 25°c | 85°C
Ve Output Voltage, Low g™ 10mA -19.3| -18.3 |-19  |-19,25(-19,25{ -1¢
o _ o 4 ‘ .
tulVoL Outeut Voltage, Low | ig= tma| VIN= 22V, V'=45V [ToaT a0 T95 v
T|lgy Output Current, High V=10V, V| = 0.7V * 01 01120, 02| c2] 10 | uA
\ + Input Current V|N= 5V Input Under Test, 0.95| 0.25 5 1 1 5
™A input Vottage High V=0 All Gther Inputs _ A
NI Tnput Current, N - . H
IInL Input Voltage Low Vin=0, vi=55v ~250 | -200 |-160 |[-250.{-225 | -200
T
Turmn-ON Time _— 0.25 0.3
I\Ifl fon i il See Switching Time Test Circuit s
E|terg Turn-OFF Time 1.0 | -15
lSJ IEE Negative Supply Current One Channel “ON" - 2. -—"2_25 A
S 'L Logic Supply Current | vm=—20v | . 3 33
{-( |gg  Negative Supply Current | y+=g55y | All ViN=0 -10 -25 LA
IL Logic Supply' Current : All Channels ""OFF" 0.75 ' B mA
* Per gate Inpﬁxt '
SWITCHING TIME AND TEST CIRCUIT
+ 5V Ealiiy
T . . 1= 1007 ikl /
3K 1, = 1001 IN 1,5V
N :3:)_%— ouT f= 100K Hz tor
' 50pF oor +:g: I
) ‘{ . -20v
=20V
314
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DS I] DG139, DG142 — DG 146,
DG161 — DG164

Drlvers W|th Differentially Driven

FET Switches

@

FEATURES GENERAL DESCRIPTION
Each package contains a monolithic driver with differential
input and 2 or 4 discrete FET switches. The driver mavy be
treated as a special purpose differential amplifier which
controls the conduction state of the FET switches. The
differential output of the driver sets the switches in opposi-
tion, one pair open and the éther pair closed. All switches
may be opened by applying a positive control 5|gnal to the

Vg termmal

#® Each channe! complete-interfaces with most integrated logic
* Low QFF power dissipation, 1 mW¥

® Switches analog signals up to 20 volts peak-to-peak

* Lowrpg(on). 10 ohms max on DG145 and DG 146

SCHEMATIC AND LOGIC DIAGRAMS (Outline Dwgs DD, FD-2, JD) )

SPDT bPDT
DG143{rpgioN) = 8O _+_11 DG.‘SQHDSKDN} = SDR}
DG144{rpg(on) = 308 . i DE142irpg (on) = BOS2}
DG146(FDS(ON] = 109) B - . . ? DG145(I‘D5[ON] = 1082}
DG'IS.”"DS{ON} = 150} ia —— 39, DG1EB“DS(ON} = 155
DG162{rDSION) = 5002} :-vSW;. DGi6alrpgioNy = 505

0]
3 - P
I
12 1 ARE, FOR Wiy ®
1Nz &= . | Logigc -1t

SWITCH STATES

Ve (INHIBIT} ‘L
10

w1

12

n
V*

=

% lj Suiy 9 . | sw
o IN, _‘ﬁ' 1 i
] [ ' MSJ N2 ] W 5
1 2 s 11
1 —C= I vt g . 10 _ﬁ_ Wy
- e - e . L = iy
INy -t: 8 | z " £ ] oo,
) [ s ia ! s 75 |‘_"‘ I
8 iz . ‘s s
W 2
8 ' 5 .
1 Ea 3™ -
Va T T W Y T 14
| s 1
W= 1Ny 2 :rswm:H STATES | . a
12 oL ) "ARE FOR V1 = . EZ_ k]
Nz _ LOGIG " ww—t '
Va [:le!i'rri v L I [ 1|
10 12

=
i

ry D

ORDERING INEORMATION

DG138

A

K

l_‘ 0 Package '

¥ — 14-pin CERDIF
L — 14-pin Flat Pack
P — 14-pin Ceramic DIP {Special Order Only)

— Temperature Range
A — Military ~B5° € to +1 25°C

B — Industrial 20 Cto +85°

Device Type

315

3
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INTERSIL

DG139, DG142-—DG146 DG161 --DG164 - B8
ABSOLUTE MAXIMUM RATINGS

VIV L. 38V v*"-vR e 1TV Storage Temperature . . . . .. . ... =BBto+150°C
Vs-V™ .. ..., 30V V¥ - Vi or sz .14y Operating Temperature ......,...... =55 1t0 +125°C
Vhovg L. L., 30w ViNt - ViINZ .. ... %6V Lead Temperature (soldering, 10sec) ........ 300°C
Vg-Vp ....... 222V Vit =Vg . ... ... 6V ] .

VH “VT L 2V VIN2 VR A Y NOTE: D:_ssipatlon rating assumes device is mounted with all leads
Power Dissipation (Note) . . . . . . . 750 mW . welded or soldered to printed circuit board in ambient

. temperarure below 70°C. For higher temperature, derate at
Current {any terminal) . ... . ... ... .. ..30mA rate of 10 mWw/°C.

r
Stresses above those iisted under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational «

sections of the specifications Is not implied, Exposure to absolute maximum rating conditions for extended periods may affect
device reliability, '

ELECTRICAL CHARACTERISTICS

3 © Applied \.'ol‘tages for al} tests: DG139, DG142, DG143, DG144, DG145, DG146 (V+ 12V, VvV~ =-18V, Vg = 0,
Vinz = 25V) and DG161, DG162, DG163, DG164 {V* = 15V, V= = —16V, Vg = 0, Ving = 2.5V). Input test condition
» that guarantees FET swnch ON or OFF as specified is used for output specifications.

SYMBOL . ABSOLUTE MAX, LIMIT
INOYE] CHARACTERISTIC TYPE - - UNITS. “TEST CONDITIONS
; ) : e 125°
: Vinioing Inaput Voitaga—On . 28 min J25 min| 2.0min Valty At Pin 3 and 13 See Figure 1 3nd 2, Pg, 4
i VinioEs| InputrVoltage—-Off . 14 10 0.6 Valts .. ATPin 9 and 13 See Figure Y and 2, Pg. 4
N I¥g - Va3l Ditterontial Voltage 05 min [0S min] 05 min Yolts ) See Nowe 1, Bg, 4
All Circuirs -
P IINvion - . RS &0 aa Vi 30V
u Input Current i
T linziomg ) 120 &0 80 i1y Vg 2.0V
| ) j 0.1 sar | 2 A Vi 2.0V
—o Input Leakage Current - £ h
lihztore . . LN ar .2 HA Yinz 30V
= n o [w |
' : Vp =10V, Ig = = 10maA
o 2 |» | :
TOS(ON} ‘Brrain Source On Awsstance gg::: 10 10 20 4] Vo =10Y, Ig = - 10ma
s aet 15 5 30 u
oW DGI163 Y i
L D162 gt {5V g =10mA
L .
T DG164 50 50 ] 4
& [ o *lsom ] Driva Loakaze Gurrant BG139 ' ™ I TR A | v Ve v
leworet Sourca Leakage Current gg::i 1 100 A Mg - 10V, Vg - -10V
0 IniBEEs Drain Leskaga Current 0G144 , 1 1 00 nA Vg - 10V, Vg + =10V
$ oo * laen Drive Leakage Current 2 100 n Vp Ve ¢ -10W
[ beiokRFs Source Leakage Current gg::: El4] 1000 ng Vs o 10V, W' -0V
v IDWER Drain Laakage Current : 0. | woe Yy Vg - WOV, Vs 10V
T Ipiowi t lsion Drive Leakage Current ' 2 500 nA Vg ' Vg - -7.5¥
letore) Source Leakage Current gg::; ] 1000 . nA Vg - 75V, Vp = =25V
I0i0FE) ] Drain Laskags Current 10 1000 na Vg * 75V, Vg s =76V
lowont * Loy Drive Leakage Gurront . 2 500 N nA vr_, Vg~ =76V
- 0 DG162 . > -
Iginx ey Source Leakage Current DG164 2 200 . nA LIBVYIVp 1 -TEV
IpiGEF) Drain Loakage Corrent 2 200 nA ] vD 759, Vg o 7.6V
‘ Positive Power Supply B
L Lysn) . 10 |- ma,
o Drain Current _ Vagy + 3V .
w Negative Power Supply ]
£ tzion1 Dirzin Current 20 mA o
- - - Yingy o2V
7 | Raférence Power Supply All Cireuits -20 A
$ RioN) Drain Current ’
Pasitlve Power Supply . .
u A
B hiore) Leakage Current » "
P Negative Pawer Supely ’ . ' N Vit = Vis © 0.9V
L laicer) Leakape Currant Ek k Vg
Y - N
Aeference Pawer Supply 25 . A
I.'"""' Leakage Cusrent H
NOTE: (QFF) and {ON) subscript notation refers to the conduction state of the FET switch for the given test.
. 316
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DG139, DG142 — DG146, DG161'— DG164

ELECTRICAL CHARACTERISTICS PER CHANNEL {(cont.)

BINTERSIL

SYMBOL ADSOLUTE MAX. LiMiT
INOTE| CHARACTERISTIC TYPE e . UNITS TEST CONDITIONS
) ¢ ssfe | 0 o
DG128, DG142
) DG143. DG1a4 0.8 ME
' ' 06152, DGE1BA-
N Turn-Dn Tima i G5 - See Below
0639, DG142 ] )
D143, DG1A4 0.4 03 s
D62, DGIEY. T
DG139; DG 142 ]
DG143, DG 14y 16 By
§ 3 BG162, DG164.
‘-T’ WFF Turn-OH Titma DG, G142 : Ser Beiow
T . DG143,0G144 L] 1.2 s
c , D662, DG164. :
H. DG145, DG14E' "
| TnOn T DG151, DG1E3 18 = coe Bt '
urn-On Timea = g
L " G145, DGHE - o o . ¢
G DGI61, DG163 = - Rt ;
DG145, DG146
v ! Turn-Qff Ti DG161, DGIES > c See Belo
'n: ime - ¥ 1] I
torr Y 0G145, DG146 7.8 18 ]
BG161, DG163 ' - e
[ I T
u] Pon ON Driver Power 175 ] Béth inpuis ¥y * 2.5
w All Cirguits
E Poke OFF Drwer Power 1 mw Both inputs Wy, - 1.0V
R . .

NQTE: {OFF) and {ON} subscript notation refers 1o the conduction state of the FET switch for the given test.

SWITCHING TIMES {25°C)

DG138, 142, 143, 144, 146, 146

Wiy

.

k1
. v
Y. asvofl ;
LeDEa ? h
PP
LREN]
DWTPUT

S anA 3W 1AL
QUTAUT ouTrT
Uy r =104 V10V

whiay yTe-gy

1

—o

s

/
ouTRyYT . QuTPT
Sn 12 i WIEd
= Wi o=
>
::HC K
OFF MODEL
. Spf T huF DGLAS 104
. I_? of | ¥ pf {QTHERS!
SOURCE — it £ ORAIN
[P L l oy
o I DBuF
ON MODEL
e
[-CETLY

SOURLE PPy

Lon: T

A
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DG161, 1

62,163, 164

E

Viny Yiny
IR LD
©s e s b~
o
WLy W Sw3lsae
ouTRUT alTRUT
tig = TBY Vo' 5%
" .
SHIMD SWIE4
DuTAUT, QUTRUT.
LY My w5V
{
AT - NTaE Tt Wa = aThY
w1 ' J
INZ= 2,57 i e
5—
Yini
QuTRUT QUTRLT
Swid2 Ik
= ¥n O
" %
EpF SoF 10G18I, 1831
170F 1.7pF IOTHERSI
SOUACE O 1, —it DRAIN
hupra ) L. L
X1 TY I :
a
fon
$oURCE O VA DRAIN
ek ) =100k
=



http://elcodis.com/parts/6239874/IH5010.html

DG139, DG142 — DG 146, DG161 — DG164

FIGURE 1

BINTERSIL

FIGURE 2 _
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w

Vix [Pin 13
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NOTE1: An example of Absolute Minimum Differential Voltage, [V, =V |, is when V, =3V and V,, = 2.5V, the V, side of the switch is

- ON and the V, , side of the switch-i¢ OF F-at 25°C. Conversely, when Ve =2V end

the V, ; side of the switch is ON at 25°C,

TYPICAL CHARACTER.ISTICS (per channel)

DG139, 142, 144, 145, 146

VN THRESHOLD
ve TEMPERATURE

I
s --sxi:js;:;AhEdm_
AL A .
VAL A 0 A A
W/:ﬁ///, .
sw‘wlzanledrr Ll

i

Vinrw (V)

-

0 .
-75-50-25 0 26750 785100125
TEMPERATURE (°C)

DG181, 162, 163, 164

Viny1 THRESHOLD

vs TEMPERATURE
T
. 5W1 & ZARE-ON -
2 P |
_ T
> I AL G G o
= G 7 207747
E F ,/4’/’/4
z B 7
- 1

-75 -B0 =25 0 25 5 75 100125
TEMPERATURE (°C)

- -
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Tosion {ohms)

oston) (ohms]

rBE(0oNt vs TEMPERATURE

100 = z
G142, 143 1
’_"' 1 i L
=
105139, 144
-
10 ; !
foG1aE, 146 3

1
-~76 -60-25 0 25 50 75 100 125

TEMPERATURE {°C)

Aps(oN) vs TEMPERATURE

100 :
DG162, 164  —
o
-
10 == st

1 .
-78 -50 .25 0 25 60 75 100 125
TEMPERATLURE (°C)
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('3 ="2/8V, the V, side of the switch is OFF and

IG(oFF) vs TEMPERATURE

C 000 B
1
{
100 =t
3 DG 145, 146 ?
£ | = 1
=10 =
a -
B F——F—=F excepT
1 DG145, 146
L' -
2/ 45 B5 B5 105 125
- TEMPERATURE ("C) \
I5(GEFy Vs TEMPERATURE
1000 =
— 1 1) 1 1
] [ | |
100
:::‘ D161, 163
E 10 il
g i : ; e i e
I ' < DG162, 164
i =
o L1 L1
2% 45 65 85 105 125

TEMPERATURE (°C)
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I]mnﬂglllg[lm ! 'High-slpegs;:\g:wtl:l

Junction FET Switches

FEATURES | . GENERAL DESCRIPTION

* Constant ON-resistance forsignals to +10V (DG182 " The DG180 thru DG 191 seriés of analog gates consists of 2
185, 188, 191], to +7.5V (ali devices) : or 4 N-channel junction-type fieid-effect transistors (J-FET)
s +15V power supplies : de-signed to function as electronic switches. Level-shifting
» <2nA leakage from signal channel i |n both ON and drivers enable |ow-level inputs (0.8 to 2V) to control the ON-
OFF siates - OFF state of each switch. The driver is designed to provide a
e TTL, DTL, RTL direct drive ¢ ompatlbilily ' turn-off speed which 1s fa?.ter tr.ran turn-on spged: s0 that

break-before-make action is-achieved when switching from -
* lon, boif <150ns, break-before-make action one channel to another. In the: ON state, each switch

® Cross-talk and open swilch isolation >50dB at . conducts current equally well in both directions. Inthe OFF
10MHz (750} load) . : condition, the switches will block voltages up to 20V peak-to-
' : : - peak. Switch-OFF input-output feedthrough is >50dB down
at 10MHz, because of the low output |mpedance of the FET-
gate driving circuit.

SCHEMATIC DIAGRAM (Typical Channel) '
ONE AND TWO CHANNEL SPDT AND SPST
CIRCUIT CONFIGURATION ] TWO CHANNEL DPST CIRCUIT CONFIGURATION
L'/ y+ :
E‘x% ool
‘IN
Y
) 4
il —
| N
il i
S en 1 :
. GND ¥- DG186/157/168 SHOWN GND Y- - DG183/184/185 SHOWN
ORDERING INFORMATION
“PART - | I rmosem | BE B X ¥ -
NUMBER TYPE MAX) | _ T
DG180 Dual SPST 10 i - B
DG 181 Dual SPST 80 | ‘ [ — PACKAGE
DG182 Dual SPST 7 , ] BN e
DG83 Dual DPST 10 1 : gg:aﬂlc DIF {Speciai Order Only}
DG184 - Dual DPST 30 e _ e
DG185 ) Dual DPST . 75 e TEMPFERATURE
! T R A - MILITARY -55¢C TO +125°C
gg}g? ggg; ;g ) il . B- INDUS'I:FIIAL -20°C TO +85°C
DG188 - sPDT .75 _ .
DG189 |  OualspbT | L[ IR o — DEVICE TYPE
* DG190 Dual SPDT | S _
DE191 Dual SPDT 75 . ' ) EEa— DRIVER

3-19
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DG180-191 | N t ”I]N'I'EEHIL

MAXIMUM RATINGS -~ . ' Current (Sor D) SeeNoted ...ty ..., ... 200mA”
V+V- L ... 3BV VI VNG P - 1Y Storage Temperaturg v via i nsiens —65°C 16 +150°C
VNV oeisieeean. 33V UVGGND i..s......... BV Operating Temperatiire i\ ... ... -... =55°C10,+125°C
VoV 88V VIGND L av Power Dissipation* .. .............. 450 (TW), 750 (FLAT),
VoVg oot PR 22V GNDV- ...l 27V 825 (DIP)mW -
VIV i 3BY GND-Viy........ AP 20v *Device mounted with all leads welded or soldered 10 PC board,
Derate BmWi°C (TWY; 10mWI°C (FLATY 11mWi°C (DIP) above -

Lead Temperaturs {Soldering, 10 sec) ........... 300°C 75°C.
: Stresses above those listed under Absolute Maximum Flatir:gs may cause permanent damage to the device These are stress ratings only, and

implied. Exposure to absolute maximum ratmg condnt;ons for extended petiods may affect device refiabitity.
ELECTRICAL CHAFIACTERISTICS (V+ = +15V, V- = —15V, V| =5V, Unless Noted)

A SERIES B SERIES . TEST CONDITIONS
PARAMETER. - DEVICE .. [ ssc ] +esce| 4i25°c | -gefc | +25°C { +B5°C | UNITS . (Note 1)
DG181, 182, 184, 185 . 1. | - 100 - & 100 | | V=10V, Vp= —10V; v+ =10V
187, 188, 190, 197 | nA o
(DG180,° 183, 186, 189/ | oo | (100w {15) 300 | V- = — 20V, Viy="OFF" . -
| st bG181, 184, 187, 190 RS & | 100 [ .na. | vg=78V,Vo==-75V
s | “iD&180; 183, 186, 189 | 10 *(1000) | s | @00y | Yw="OFFT
'DG182, 185, 188, 191 4 | 100 T8 e0” | naA vg = 10V, Vp = 10V
> e | RN Vin = "OFF _
o B | a8, 182, 184, 185 L1 | 200 5 100 Vg =10V, Vp= —10V, V+ =10V
3 : é : ] 187, 188,180, 191 | S nA
H | bem (DG180, 184, 186, 189) 1oy | 1000 (158 (300 - = -20V, ViN = "OFF"
; _D@Gi81, 184, 187,190 , 1 | 10 | . |.. 85 ] 1m0 | na [ Vs=78V Vp=-T.5V
{DG18D, 183, 186, 189 no ., | 000 - as |30 .| vin="CFF".
DG182, 185, 188, 191 1 100 5 160 [ nA Vs = 10V, \FD——1DV
_ . . - © | VIN=UOFF”
Ioweny + Iziany | DG180, 184, 183, 184 | [ ] -200 | -10 -200. | - .n& | Mp.= V= -T.5Y, ViN = "ON"
1886, 187, 189, 190 ‘ : .
DG182, 1685, 188, 191 | - ~200 -10 -200 ©| nA Vp = Vg =~10V, VIN = "ON"
i INL ALL I | -2s0 -250 -250 -250 -250 ~250 uA | VIN=OV
HNH ALL - 1 10 20 10 20 ab. | Vin =8y
) 1011 Switches 0] . 350
tor 3011 Switches : 160 , 180 _
3 7511 Switches 250 : 300 .| ns See switching time test circuit
N | toif 10} Switches _ . 250 7 300 : :
&L _| 800 and 750 Switches 130 ' 150 I :
1 Cs(elfy | DG181, 182, 184, 185, ‘ g typical (21 typical} Vg =-5V, Ip =0, 1= 1MHz
C [Toum 187, 188, 190, 191 - B typical (17 typical , pF [Vo=75v, 15 =0, = IMHz
Coten) * Csor)| DGBY, 183, 186, 189! 14 typical (17 typicall . Vp=Vs = 0. 1= 1MHAz
OFF Isolation *| . : _ Typically >50dB at 10MHz (See Note 2) |, Ry, = 7501, CL = 3pF
LG180, 181, 182, 183 15 o . 1E ; '
. 190, 191 :
N ‘DG83, 184, 185 01- | - 0.4 1 - _— '
| pG18s, 187; 188 0.8 0.8 S
| DG180, 181, 182, 189, -0 -50
- 190, 191 : y .
DGE183, 184, 185 | -0 -4.0 . Vin = BV
-DG186, 187, 188 - .} -so - a0 | S
. DG 180, 181, 182, 183, 45 45 |
s | L . 184, 185, 189,190, 191 : _ .
u DG186, 187, 188 3.2 3.2 .
o ALL 20 | » 20 |} ma
L DG180, 181, 182, 189, 15 , Llas '
1+ ' 180, 191 i 1 .
DG183, 184, 185 3.0 | 30
DG186, 187, 188 . .08 ' 108
'DG1ad, 181, 182, 189, -0 ; 1 -s0
190, 191 . ' ! . N
- DG183, 784, 185 . 5.5 J . 55 4 | Vin=0v
DG186, 187, 188 ' -a.0 1 30 i
DG14D, 181, 182, 183, 45 . f 48
L. 184, 186, 188, 190, 181
D186, 187, 188 .32 | . 32
lgND - ALL ' 20 b 20

Note 1: See Switching State Diagrams for Vin "ON” and Vin "OFF” Test Conalitions.
Note 2: OH Isolation typically >55dB at 1MHz for DG180, 183, 186, 188.
‘Note 3: Saturation Drain Current for DG180, 183, 186, 189 only typicalky 300mMA (2msec Pulse Duration). Maximum.Currenton ail otherdev:ces

{any terminall 30mA.

320
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T g
DG1 80-1 o1 R INERSIL
ELECTRICAL CHARACTERISTICS (CONT'D) . _ _ : .
MAXIMUM RESISTANGES (ros(on) MAX) ' :
INDUSTRIAL - o - -

DEVICE | _MILITARY TEMPERATURE ____TEMPERATURE UNITS CONDITIONS (Note 1)

NUMBER | 55°C | +25°C | +125°C | —20°C | +25°C | +85°C Vi =15V, V- = =15V, V =5V
DG180 10 10 - 20 15 15 28 0 Vp==7.5V ' E
DG181 30 30 &0 - 50 50 7B | 0 Vo =75V
DG182 75 75 100 100 100 150 '3 =-0v |
DG183 10 0 20 15 15 25 0 : vo--r 5V, .

DG184 80 30 - 60 50 50 75 n Vo = -7.5V

DG185 75 75 150 100 100 150 0 VD = ~10V Is = ~10mA
DG186 10 10 20 18 15 25 a Vp =-7.5V

DG18T a0 30 60 5D 50 75 0 Vp ==7.5V ViN = "ON"
DG188 75 785 150 100 100 150 a Vp = =10V Co
DG1BS | 10 10 20 15 15 25 Q Vp=-T5V

DG190 30 30 60 50 50 s0 a Vp = -75V

DG 191 75 75 150 100 100 150 a Vp = 10V

APPLICATION KINT (for design only): Normally the minirhum sigpal handling capability of the CG180 through D&181 family is 20V peak-to-
peak for the 750 switches and 15V peak-to-peak for the 109 and 300 switches (refer Iy and I tests above). For vther Analog Signals, the
following guidelines can be used: progér switch turn-off requires that V- = Vays oglpeakl —V, where ¥, = 7.5¥ fof thé 100'and 300 switches
and Vp=5.0V for 7542 swnches e.g., . —10V minimum (-peak) analog signal and. a ?59 switch (V =5V), raqulres that V- = 10V
-5V = —15V. . L

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vs =constant with logic
input wavefarm as shown. Note that Vg may be + or—as per

switching time test circuit. Voris the steady state output thh
switch on. Feedthrough via gate capacitance may result in
spikes at leading and trailing edge of cutput waveform.

L

LOGIC INPUT FOR "OFF” TO"ON" CONDITION (DG180/181/182 SHOWN) v v
LOGIC 5y 15V
LOGIC 3\4—3 \ ‘ ? ? SWITCH
te<fons 15V ‘ : J SWITCH g, o QUTPUT
¥<ins o - ENPUT 0..._40/(;_ :
C o o
)
SWITCH Vg tat, VSL;&?E
o P Uo; ’ INPUT (REPE&T TEST FOR
SwiteH  p—| 01vo - tI: GND J:“TSV ALL CHANNELS)
' ton lott Yo =Vs RLTI;SEONJ = o v ‘Vo=V¥sg m'
DUAL SPST DUAL DPST SPDT DUAL SPDT
DG180/181/182 DG183/184/185 DG186/187/188 DG189/190/191
TEST CONDITIONS TEST CONDITIONS TEST CONDITIONS TEST CONDITIONS
DG180/181/182 | DG183/184/185 DG186/187/188 DG189/156/191
Vin “ON" = 0.8V [ All Channels| |Viy “ON" = 20V | All Channels| Vi "ON" =20V [ Ghannel 11 | Viy "ON" = 2.0V |Chanpels 1 & 2
Vin “OFF" = 2.0V [ All Chanrels] (Vin "OFF' = 0.8V | All Channels| |vin "ON" =0.8V Channet 2 Vip “ON" = 0.8V |Channels 3 & 4
. g ViN “OFF" = 2.0V | Channel*2 Vin “OFF" = 2.0¥|Channels 3 & 4
Vin “OFF" = 0,8¥ | Channel 1 Vin “OFF" = 0.8V|Channels 1 & 2
SWITCH STATES ARE SWITCHK STATES ARE SWITCH STATES ARE SWITCH STATES ARE

FOR LOGIC “1" INPUT = 2.0V

-

1

FOR LOGIC #1” INPUT = 2.0V
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DG180-191 BINTERSIL

|PIN CONFIGURATIONS AND SWITGHING STATE DIAGRAM (See previous page for |OQIC input)
_ DUAL SPST (DG180, 181, 182) '

Metal Can Package Flat Package - CERDIP* ~
e e _ -
S l_. - | ILII—' 5 ‘ s E . 7}_ ] s
Dr-li"[ Di"lnz. - -D1E—P-: . F_*-;Ta D; .
3 ‘——-| — a SR B .
NG ] T—tne . N[ . 2] NC
Ne ] e R Ne [ 7] ne
LY |i|: ﬁ N LI o E] 1N
v+ Eél:L Jj:s:] v- v+ €] [9] v.-l
v, —————T — : N VL E gemn
= '.
(OUTLINE DWG TO-100) (OUTLINE DWG FD-2) - (OUTLINE DWG JD)

T DUAL DPST (DG183, 184, T85)
. Flat Package o CERDIP*

Dy [:‘—'3“0— :I_,S1 .

[

NC E ll :] 181

0s [3] | 1] v-
—_ [13] anp

84 [5] Ir”_” 2] v

0. [ i v

nNe [7] I [it] 1Nz

"s3 [4]

o [ bo——i] s
- (OUTLINE DWG FD-2) ' (OUTLINE DWG JE)
SPDT (DG 186, 187, 188) _
Matal Can Package Flat Package ' ' CERDIP™
. 1 . 4 ) ’
Nc'_'———_r‘-'fl |L'l_.__l NC’ ne [1 . E NC
- K ". 3 13
4 w— [T ne Ne [z 73] NC
k)

o - Jﬁ—]::%:' D2 o a—y
! i N S o
v+ :s[ :]‘_“Lj y- v+ L8 9] v-
o = = I v 7] =] ono

(OUTLINE PWG TO-100)  (OUTLINE DWG FD-2) (OUTLINE DWG JD)

DUAL SPDT (DG189, 190, 191)

_ Flat Package _ GERDIP*
IL'I__NI 53 , . D'L_. ]'51
= el gyit:l
- S C 12 D_al:—‘ v
]l ;]::_'191__ .' .'Sal:——?;_l_.. 2] anb
Lo = 3?51 L sE— [ v
O , 0s [e}— é—rﬁl v+
o I . . Ne[F I 5
| R—T PzE :]sz, -

R ~*Side braiza ceramic package available
(OUTLINE DWG FD-2) as special order only. Consult factory. {OUTLINE DWG JE)

3-22
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EINT

FEATURES

ERSIL

¢ Pin and Funection Replacement |or DG1B1 Famﬂy '
¢ Meets or exceeds all DG181 family specifications

with monolithic reliabiliity
* Low power consumption _
* 1nA leakage from signal channel in both ON and

OFF states

s TTL, DTL, RTL direct drwe capabillty

* ton toff <150ns, braak-before-make action
» Crosstalk and open load switch isclation >50dB at
10MHz (750 load)

DGM181-191

_. High-Speed
CMOS Analog Switches

'GENERAL DESCRIPTION |

The DEGM181 family of CMOS moneluthlc switches utilizes

Intersil’s latch:free junction isolated processing to combine.

the speed of the hybrid DG181 family with the retiability and
low power consumption of a monelithic CMOS construc-
tion. These devices, therefore, are an |deal replacement for
the DG181 famiiy.

The . DGM181 family has a high state thresho[d of 2.4V:
devices-which have a threshold of 2.0V (the DG181 Bpeci-
fication) can be selected and are avallable as the DGMS
series — see ordering information.

Both 'series meet or exceed aII other speclflcatlone of the
DG181 family. .

‘No' quiescent power is dissipated in either the ON or OFF

state of the switch. ‘Maximum power supply current is 10gA
from any supply, and typical quiescent currents are in the
10nA range. OFF leakages are guaranteed to be less than
200pA at 25°C.

1000

IN [=AnA—

SCHEMATIC DIAGRAM (Typical Channel)

— %

iy
Gl
T

¥ OF DGM182

ORDERING INFORMATION

STANDARD| SELECTED FoSion)

_ PART PART MAX

TYPE NUMBER NUMBER AT 25°C
1| Dual SPST | DGM181BX | DGMS181BX | 50
DGM182AX | DGMS182AX 50
] -DGM182BX | DGMS182BX 75
| Dual DPST | DGM184BX.| DGMS184BX 50 .
: DGM185AX | DGMS185A% 50
PGM185BX | DGMS185BX 75
SPDT | DGM187BX | DGMS187EX 50
DGM188AX | DGMS188AX 50
| _ DGM18BBX | DGMS188BX 75
Dual SPDT | DGM190BX | DGMS180BX 50
DGM191AX | DGMS181AX 50
DGM191BX | DGMS1918X 75

81 A

PACKAGE
A - 10-PIN METAL CAN
L-1aPIN FLAT PACK
K - CERAMIC DIP

’J - EPOXY DIP

TEMPERATURE RANGE
A - MILITARY -55°C TO +125°C
B - INDUSTRIAL ~20°C TQ +B85°C

DEVICE TYPE

2 OPTION
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DGM181-191 INTERSIL

MAXlMUM RATINGS Storage Temperature ... . ... ..., —B5°Cto +150°C .

vEv= 36V OVLVIN ... eaae. 30V Operating Temperature ............. ~55°C 1o +125°C
A"/ TR« < VL=VEND - o v v ns e 20V Power Dissipation* ............... 450 (TW), 750 (FLAT),
Vo-V T L. B8V VIN-VEND oo veeevnas 20v 825 (DIF} mW
VD-VE .o + 22V GND-V™ ...... e 2TV

V-V e 36v GND-ViInN .t 20v *Device mounted with all lsads welded or soldered to PC board.
Current (Any Terminal) ...... ..o iravananns 30mA Derate SmW/ "G (TW); 10mW/ °C (FLAT); 11mW/ °C (DIP) above 75°C.

Stresses above those listed under Absoluts Max:mum Ratings may cause permanent damage to the device. These are stress ratings only, and
functional oparation of the devics at thése or any othar conditions above those indicated in the operational sections of the specifications is not
implied. Exposure to absalute maximum rating conditions for extended periods may affect device rellability. :

-ELECTRICAL CHARACTERISTICS (v+ +15V, V.= =15V, V=5V, unless noted)

.

. L _-ASERIES . BSERIES - | TEST CONDITIONS
PARAMETER DEV]CE . [ —EB5°C. | +25°C | 4+125°C [ -20°C | +25°C_ | +B85°C UNiTs | {Note 1)
IS{oH) DGM181, 784, 187, 190 1 ) 20 - 100 nA. | Vs=T.5V, VD= —7.5V
S | o | i P MIN="OFF"
) DGM182,"185. 188, 1H o2 [ so G 50 nA [ Vs=10V, Vp=—10V
wil . e _ I | : Vin="OFF"
T | lowpm -| pGM181, 184, 187, 190 . o 2.0 100 nA | Ve=T5EY.Vp=-75V
ﬁ Vi = “OFF"
DGM182, 185, 188; 191 1 o2 0 0.5 £0 nA | vg=10V, vip=—10V
. ' : — , Vi = “OFF"
Ibjen) #lgiomy | DGM181, 184, 187,180~ | » : 5.0 100 nA | Vo=Vg= -7V, ViN="0N"
[DGmisz, 185,188,181 | 0.8 50 . 20 50 nA | Vo=Vs=—10V, Vi ="ON"
1| N ALL : 10 | 20 10 20 ph [ Vin=OV
livH ALL . .10 [ 20 . w1 20 sA | VIN=BY
. DGM181, 184, 187, 190 _ 180 | o S
e DGM182, 185, 188, 191 250 300 ns | See switching tima test circuit
N | toft ALL 130 ) 150
a Csfof) DGM1B4, 182, 184, 185, 5pF typlcal Ve==5Y, Ip=0, f=1MHz
Il Chioff) 187, 188, 190, 181 BpF typical | ] pF | Vb= +5Y, ls=0, f=1MHz
[ o] Cpign)+ Cston 11pF typical I Vp=Vg =0, f=1MHz
QFF Isclation | ) Typically >50dB at 10Mkz | Ru=750, CL=3pF
1+ ALL 10 100 . 100 ) . .
(e ALY 10 100 100 VinN =5V
_ ﬁ Iy - ALl _ 10 100 100
P | lenD AlL 10 100 100 b
CR L ALL ] - 10 100 ~ 100 .
¥ 1~ ALL _ 10 100 100 Vin =0V
L. ALL 10 100 100
IGND ALL 10 100 100
NOTE 1: See Switching State Dlagrams for Viy “ON’' and ViN “OFF” Test Condltions.
ELECTRICAL CHARACTERISTICS . )
MAXIMUM RESISTANCES (rosan MAX) o '
' T : . INDUSTRIAL .' )
DEVICE MILITARY TEMPERATURE TEMPERATURE UNITS . CONDITIONS (Note 1}
NUMBER —5B5°C +25°C ) +126°C | —20°C +25°C +85°C vt =15V, ¥V~ = — 15V, V| =5V
DGM181 | . | 50 50 75 0 Np= =75V ,
PGM182 50 =l1] 75 75 . 75 100 Q Vp=-—10V
DGM1B4 50 B0 | 75 .0 Vp= —-7.5V
DGM185 50 50 75 75 -7 100 a Vo= -10V Ig = —10mA
DGEM187 ok 50 50 .75 Q Vo= =75V . Vil = “ON"
pGaM188 50 50 75 75 5 100 2 Vp= =10V
DEM180 ) : 50 50 78 Q Vo= ~7.5V
DGEMIM 50 50 75 75 75 100 o Vp=-10V

APPLICATION COMMENT' The charge injection in these switches is of opposne polarity to that of the standard DG180 tamily; but con-
siderably smaller.

324 -
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"

DGM181-191 ) ﬂ[IIL
SWITCHING TIME TEST CIRCUIT - switching time test circuit, Vo is the steady state output with

Switch output waveform shown for Vs = constant with logic swltch on. Feedthrough via gate capacitance may result in
input waveform as shown. Note that Vs may be + or — as per- spikes at |eading and trailing edge of output waveform

LOGIC INPUT FOR “OFF" TO “ON” CONDITION (DG180I181!182 SHOWN)
‘ LOGIC

v
INPUT s
1.5v

tf<10ns DK ]‘

tr<10ns

SWITCH v
INPUT

. | oevo
SWITCH g ——dfmm) 0.Wo & .

_ OUTPUT for - L o
VL vt
? 5V ? 15V _
SWITCH
SWITCH g, D+ OUTPUT
INPUT : Al 5 o — Gy
IN ; II RL _]' cL Vo =‘:IZ AL
: | D__D_J RL+Tbs(oN)
LOGIC o :
'INPUT = =
cl> _ J; (REPEAT TEST FOR
; - & — 15V ALL CHANNELS)
= . v©
SWITCH STATES
DUAL SPST ~ DUALDPST = sPDT DUAL SPDT
DGM181H82 - . DGM184/185 DGM187H88 DGM190H91 -
. . . 1
TEST CONDITIONS _ TEST CONDITIONS ___TEST CONDITIONS _TEST COND{TIONS
DGMi81/162 . DGM184/185 DGM187/188 . DGM190/191

Vin“ON"=0.8v |aAll Ghannels | |Vin"ON"=2.4v+ | All Channels Vin“ON" =2.4V+ | Channal 1 VIN'ON" =2.4V+ [Channels i &2
Vin““OFF” = 2.4V+ All Channels | |Vin“OFF" =0.8v| All Ghannels ViN“ON" =0.8V |Charinel 2 ViN'ON"=0.8¥  |Channels & & 4

i ViN“OFF" = 2.4V+ Channel 2 ViN“OFF" = 24V+ |Ghannels 3 & 2
ViN“OFF” =0:8V [Channel 1 Vin“OFF" = 0.8V |Channels 1 & 2

T FOR SELECTED DEVICES, LOGIC "1™ INPUT = 2.0V

-
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DGM181-191 - - BINTERSIL
PIN.CONFIGURATIONS & SWITCHING STATE DIAGRAM o S

. DUAL SPST (DGM181, 182)

Meial Can Package. Flat Packaga (FD-2) ' Dual-In-Line Package
1 a .
e M A i W
ne ] [T Ne AR EL S 2] Ne
NG =] !‘5 Ei ]ﬁl‘nc - oonefd 1] NC
INY l:sl: ]ﬁ My N 2] 5] Nz
V+[i|: L js:\l' ‘V+E EV-
.. ~ 7 ™ 7 and w[z ] GND

(OUTLINE DWG TO-100) SWITCH STATES ARE FOR LOGIC “1" INPUT ~ (OUTLINE DWGS DD, PD}

DUAL DPST (DGM184, 185)

Flat Package DualIn-Line Package

. ] Sa Dy E"'}m—“’\ _ 1] 51

o, _ ne 2] :L ?‘kﬂ Ny
o ) v-

B 8 E—}E__ 3] GND

3 | «E—T7"% [@aw
INy D4 [5] I 11} v+
v . NE E : E:]lNz

; 8 . . o D, E—_:J.a——————zl 52
VLT""“__I' ] L"“““-‘_"‘I GND .
(OUTLINE DWG FD-2) SWITGH STATES ARE FORLOGIC “1” INPUT {OUTLINE DWGS DE, PE)

SPDT (DGM187, 188) _

Metal Can Package . _ Flat Package (F'D’?)' L Dual-In-Line Package
Ne——— ;,l—l“c Ne 3 4] NG
2 { Y 12 "
ne ] T— ne Ne [T N
3 12 -
D D2 b E J_E D2
o I ey S B
18w e - osi[A] = 1] sz
§ g + -
vt - - v[e] o] v
— - 43::1 v _
o vo—————] e s v [} (5} anp ¢
(OUTLINE DWG TO-100) - - SWITCH STATES:ARE FOR LOGIC “1” INPUT (OUTLINE DWGS DD, PD} "+ -
, DUAL SPDT (DGM180, 191)
Flat Package Pual-In-Line Package
19 ) r -
lL’I—I 53 ' L T DlE 'E:.Si
N P ‘ } D3 [3] [a] -
j.."."i:l e S _ s [=}F " 2] ahp
[ s [ = v,
| Hm RUT : D« 2] [ v+
]:9:' v- ne[z] | 7] N
_._..3"'La— 5
————ano ) DelE _ 3] <,
SWITCH STATES ARE FOR LOGIC “1" INPUT L
(QUTLINE DWG FD-2, : 3-26 : {OUTLINE DWGS DE, PE)
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DGM181:191 | - BEINTERSIL

CHIP TOPOGRAPHIES .

" GONSULT
FACTORY

" DGM1sa
. 91x53

DGM19?
gix76

NOTE; BACKSIDE OF CHIP IS COMMON TO V4.
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BINTERSIL ~ vezomeses

Analog Switches

FEATURES GENERAL DESCRIPTION ~ -
+ Switches Greater Than 28Vpp Signals With =15V The DG200/IH5200 solid state analog gates are designed us-

Supplies : ing animproved, high voltage CMOS monolithic technology.

« Broak-Before-Make Switching 44 250 nsec, ton They provide ease-of-use and performance advantages not
700nsec Typical previously available from solid staté switches. Destructive

e T2, DTL, CMOS, PMOS Compatible latch-up of solid state analog gateshas been eliminated by

. » Non-Latching With Supply Turn-Off INTERSIL's CMOS technology. .- . =
s Complete Monolithic Construction The DG200 is completely spec and pin-out compatible with
» Industry Standard (DG200) o the industry standard device, while the IH5200 offers
+ Improved Performance Version (IH5200) slgnificantly enhanced specifications with respect to ON
. and OFF leakage currents, switching times, and supply cur-
rent. :
SCHEMATIC DIAGRAM (% DG200/1H5200) PIN CONFIGURATIONS
B - ' CERDIP &EPOXY . . . :
’ .} ' DUAL-IN-LINE PACKAGE METAL CAN PACKAGE

{outtine dwy TO-100}
¥+ (SUBSTRATE AND CASE)}

"@‘

{outline dwgs D, PD}

TOP VIEW

GATE
PROTECTION
RESISTOR

TOP VIEW

| ORDERING INFORMATION

INDUSTRY | IMPROVED ' - FLAT PACKAGE
_ TEMPERATURE :
STANDARD| SPEC PACKAGE RANGE (outline dwg FD-2)
PART DEVICE 108
OPin iy T
DG200AA . |IH5200MTW!! 5510 +125°C ne =2 R
] ' Metal C@L‘ ) . —— &IFS:BSTSU\TE)
DG200AK _|1H5200MJD [14-Pin CERDIP| =55 to +135°C =] | e
DG200AL _ [iH5200MFD [14-Pin Flat Pak|—55 to +125°C s =g r)»—-Em
DG200BA |iHs200imw [10-Pin —25 3 _ i, —— o
Metal Can 25to +85°C V"———;’ .k———‘"“‘
DG200BK | IH5200lJD |14-PIn CERDIP|=25 to_+85°C tor view -
DG200BL _|IH52001FD_[14-Pin Flat Pak|—25 1o +B5°C T POATVE LOGIOY
DG200CJ | HB2000P0 [14PID Oto +70°C
Epoxy DIP
3-28
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DG200/IH5200

ABSOLUTE MAXIMUM RATINGS

V-V e . <33V
VEVD <30V
Vo-V— Lo e e i . <30V
Vo-Vs e e < %22V
VIN-GND ... K eae i <20V

Current (Any Terminal) ... ooveevinneinenevnn.. > 30mA
Storage Temperature ........... o =B8°C to +150°C
Operating Temperature . .i..c.c..... —58°Cto +125°C
Fower Dissipation ................. I 450mw

(All Leads Soldered ta a P.C. Board.) Derate 6mWw! °C Above 75°C,

Stresses above those listed under Absoluie MaxImum Ratings may cause parmanent damage to the device. These are stress ratings only,
and functlonal operation of the device at these or any other conditions above those Indlcated In the operational sections of the specifica-
tlons is not implled. Exposure to absolute maximum rating condItions for extended perlods may affect device reliabiilty.

DG200

ELECTRICAL CHARACTERISTICS (@25°C, vt =415V, v— = _15V)

MINJMAX. LIMITS
_ PER CHANNEL .. MILITARY COMMERCIAL/INDUSTRIAL | . TEST -
- SYMBOL | CHARACGTERISTIC —55°C | +25°C | +125°C | 0/—25°C | +25°C | +70°C/+85°C | UNITS | CONDITIONS
TiNeoN) Input Loglc Current |- 1 | 1 1 401 1 A | Vin=08Y
‘Im‘op:p) .| Input Logic Gurrent: - 1 ' 1] T L S ) 1 - A Vm=2.'4\_]
rosion) Drain-Source On o 70 [ 160 80 -80- 100 ¢ [ig=10mA
Resistance ‘ o Vanarlos= 10V
Tosiam Ghannekto-Channel 25 | 30 ) a - '
Fosieny Match {typ) {typ) -
VanaLos | Min. Analog Signal =15 15 . v
Handling Capability ) i )
IbiorR | Switch OFF Leakage 2 . 2 100 5 5 ] 100 | nA | Vanalog= =14V ic
Current 1 : 1 ] | +14v ]
IsioER). Switch OFF Leakage 2 - 100 5 5 100 | A" [Vanaog=~14V 10
Current X +14V i
Iniow) Switch ON Leakage 2 2 200 10 19 200 nA |[Vp=Vs=-14V to
+ IS{ON] Gurrend C ' : ' +14y .
ton Switch "ON" Time . 10 1.0 ] #s | RL=1kD, Vanaloe
o = =10V to +10V
‘ | See Fig. A
taft Switch “OFF" Time 0.5 0.5 w5 | RL=1K0, VanaLos
= -0V to +10V
See Flg. A
Qungy Charge Injection 15 20 MV - [ See-Fig.B
OIRR 1 Min. Off Isolation 54 50 dB | f=1MHz, R.=100%,
Hejection Ratio : CL=5pF
: - . . ‘.| Bee Fig. G, (Note 1)
"y + Power Supply. 1000 1000 2000 1000 000 |- 2000 wh | ViN=0V or :
_Quiescent Current * ) ) Vin=5Y -
I | —PowerSupply, 1000 1000 2000 | 1000 1000 2000 uA
Quiescent Current . : ) S n
CCRR Min. Ghanhnet to 54 50 : . | dB ;One Channel Off
Channel Cross {(Note 1)
| Coupling Rejection
Ratio ] B )
Note 1: These parameters are not tested in production.
3-29
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DG200/IH5200 . - EINTERSIL

TEST CIRCUITS

- Flgure A . . ; . FIQura'B T ' . Figure C

A.NAI.OGINPUT s Lo " ANALOG IHPUT

av ) = '
LOGIC INPUT
I | . . (NOTE 1) :
" oes L iy o
LOGIC .

INPUT . - ST
) ' Vour )
S 10,000pF I : :

IH5200

ELECTRICAL CHARACTERISTICS (@25 c, V+ +15V, V = =15V, VREF open)
MINJMAX LIMITS
R PER CHANNEL MILITARY : GOMMEHCIAUINDUSTRIAL ) TEST
--SYMBOL cHAH}\CTE_RlSTIC- <55°C | +26°C | +125°C | 0f=25°C | +25°C | +70°Ci +85°C [ UNITS| CONDITIONS
lony | Input Logle: Current 1 1 1 1 1 1 uh | Vin=0.8Y
hinOER Input Lagic Current 1 1 1 1 1 -1 ph V=24V
IoiS(ony Drain-Source On 70 70 . 100 ag 80 100 0 |ls=10mA
Resistance’ [ ) ol : | ' ] VanaLog = =10V
oSiom Channel-to-Channel 25 30 0
s | Yosiom Mateh - - : {typ) L ~ ltyp)
VanaLog | Min. Analog Signal =15 ' =15 v
.. | Handling Capability . T e -0 .
- IDiOFR Switeh OFF Leakage | 0.2 02 50 1 1 50 " nA | Vanslog='-—14VY to
. lCurrent _ o . ' b +i4v ' .
tsioFm Switch OFF Leakage 0.2 0.2 50 1 1 50 nA | ¥analog = —14V to
1. Current - . ) : +14V
ID{ON) - | Switch ON Leakage 0.5 0.3 100 1 1 100 nA |Vp=Vg=—14V to
+ IS[ON) Current - _ ) : + 14V
S | ton | switeh “ON" Time 0.7 o8 s | RL=1KE, VanaLoc
J ' ' = —10V to +10V
. . ' SeeFig.A =
ot Switch “OFF” Time 0.25 . c.4 #5 | BL="1kil VanaLoa
o B ’ ' =—10V to +10V
. See.Fig. A
* Qungy. | Charge Injection - 5 10 _ mV |See Fig. B
OIRR Min. QOff Isolation : B4 180 dB | f=1MHg, RL 100!‘.!
Rejection Ratio ‘ ] ) o : G =5pF
- o S I R g See Fig. C, [Note 1)
b1 + Power Supply 250 200 150 [ 300 250 200 gA | ViN=0Vor
' | Quiescent, Current ; B . s Vi =5V
vz - Power Supply 10 10 100 10 10 100 bA \
) Guiescent Current . : .
CCRR | Min. Channel to | 54 i ‘ 1 50 ~ dB | One Charinel Off
Channel Cross - . 1 {Note 1) '
Coupling Rejection
Ratio

Note 1: These pararneters aré not tested in production.
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DG200/IH5200

TYPICAL CHARACTERISTICS
foSon ¥s Voand ros{on) ¥S Vp and Power
Temperature Supply Voltage
T ] T bz :
Yy i =18 w g 100 e I
S E 1 £E TS,
E E . % I | ﬁ.lc = gg 50 W ——\
| @ o 58°G [l B S AT YR S e GND
-8 et 0 - = S oy il e ] | B=V4m i V- oaiz¥
§ :.’ ) : Lo j : TG Mt r0 v oV ] _
6 oL STT] L BE  CD~=¥toidV=eear v
~1E-10 <50 ‘F 0 W o 1B =W -5t 8 10 95
' ¥is-— DRAIN VOLTAGE (VOLTS - ¢ . VD — DRAIN YOLTAGE (VULTS)
Ipm vs Temperature* - - Istoff) OF lngotn
: G vs Temperature* VREF
w . n:g.' H— = A
g o= D1, | INz
a5 o - - =
8 4 "B ,LL g
£S5 a2 = N
50 - NTTRS L 1
? a !Iag 1In[§J:un r.
T S o D s 51 v+
g ﬁ — 1. I 1 — g‘lt i\ [ 1 I
x T =0 | 1 H
Coo LI T 1] B2 oo L[ [ [JTTT] NOTE: Backslde of chip of sommon to V4.
2% & 6 B 15 1% g % 45 € B5 105 125
T =

TEMPERATURE ("C) T — TEMPERATURE (")

APPLICATIONS
‘ “Using the VﬁEE Terminal '
 The DG200 has an internai voltage divider setting the A oMos
TTL threshold an the input control lines for + 15V on | Supply - Resistor " Reslgtor
VI, The schematic is shown heie, with nominal - | . V) C T ko) L (k) -
_ ';esistor-valueg, g’iv_ing'a_pproxirh&t@[’y 2.4V on the Veer 15 — —
' pin. As the TTL input sighat goes from + 0.8V to + 2.4V, 12 100 -
QtandQ2switchstatestoturnthie switchONandOFF. iy 0‘ : ' 51 -
If the poweris'upply voltage Is less than + 15V, thern a +9 Y ' ’ 54
resistor needs to be added between V* and the Vg 8. Cen o7
pin, torestore + 2.4V at Vggr. The table shows the value +7 ‘ 18 18
aof this resistor for various supply vollages, to maintain =
TTL compatibility, if CMOS loglc levels on a +5Y sup-

ply are being used, the threshold shifts are fess critical,
. but a separate column of suitable values is given in the
table. For legic swings of —5V to +5V, no resistor is
needed, :

v (16Yy -

In general, the “low” logic level should be < 0.8V'to pre-
vent Q1 and Q2 from both béing ON together (this will
cause incorrect switch function). With open collector

* logid, and'a lowvalue of pull-up resistor, the logic "‘low'
level can be above 0.8V. In this case, INTERSIL can sup- -
ply parts with thresholds > 1.5V, allowing the user to
define the “low” as < 1.5V {consult factory). The Vper . L
point should be-set at least 2/6V ahove this “low” state, n " INSUT pEsisTOR
or to >4,1V. An external resistor of 27k between V*
and Vger is required, for a. + 15V supply.

3-31
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 DG201/1H5201

- Quad SPST
- CMOS Analog Switches

BINTERSIL

FEATURES GENERAL DESCRIPTION -~ °

o Switches G!'ra#ter Than 28Vpp Signals With =+ 15V .The DG2011H5201 solid-state anaqog,gate"s are designed us-
Supplles: .~ .-™ .0 : ing an improved, high-voltage CMOS monolithic technoiogy.
* Break-Before-Make Switching os = 250nsec, ton= - They provide ease-of-use and performance advantages not
" Typically Ri0nsec. - . . . previously available from solid-state switches. Destructive
» TTL, DTL, CMOS; PMOS Compatible latch-up of solld-state analog gates has been sliminated by
+ Non-Latching With Supply Turh-Off ~ INTERSIL's CMOS technology. _ .
. Complqta_Mono.IltHIc Construction - The DG201 is completely spec and pin-out compatible with
¢ industry Standard (DG201) . - the industry standard device, while the 1H5201 offers’
e |fmproved Performance Verslon |H5201 significantly enhanced specifications® with respect to ON
B T and OFF |eakage currents, switching times, and supply cur-
' ' J rent. ' '
SCHEMATIC DIAGRAM {% DG201/IH5201) CHIP TOPOGRAPHY
Qv+ _ S3
VREF

yt

GATE
PROTECTION
RESISTOR

Sz.

NOTE: Backside of chlp 'common toV+.

ORDERING INFORMATION " FIN CONFIGURATION (omnsange 275

PUAL-IN-LINE PACKAGE

. : . IN:.
[wpusrey | meroven) TEMPERATUDE | v
STAMDARD SPEC PACKAGE S
RANGE =
PART DEVICE. | s
DGE201AK | IH520MMJE [ 16-Pin CERDIP —55°C to +125°C | Gvﬁg B
- DG201BK 1H52011JE | 418-Pin CERDIP | —20°C 1o +85°C . [ T . -
- | 16-Pin - . S84 i - ] [71] 83
DG201G) | IHE201CPE , 0"C to +70°C i u.E_‘\_‘,J_ E: =
. | Prastic Dip - -~ P wae Al
SWITCH, OPEN FOR LOGIC "1 INPUT '
3-32

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6239874/IH5010.html

DG201/1IH5201
ABSOLUTE MAXIMUM RATINGS _
vtov= L e e e e <33V Current (ANY Terminal) v ov.oivneereeenenrrnns, <30mA

Fa,
BINTERSIL

VIV s et e <30Y . Storage Temperature .............. ~85°C to +150°C
Vo-V~— ...... e e e b e AP <30V Operating Temperature ......,..... .. —~55°Cto +125°C
Lo - < £ 22V Power Dissipation ..... R 450mw
VREFY T i i it i e i et e <33V Derate 8BmW/°C Above 70°C

VREF-VIN © i iiiiiiara s inrraaena . <30V

VREF=GND ... i iiiaiai et reeann. <20V

VIN-MGND ... M ey < 20V

Stresses dbovethose listed under Absalute Maximum Ratlngs may cause permaneht damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica-
1lons is not implied. Exposura to absolute maximum rating conditions for extended periods may affect device rellabllity.

DG201

ELECTRICAL CHARACTERISTICS (@25°C, V* = +15V, V— = —15V)

MIN./MAX, LIMITS .
~ PERCHANNEL ) . MILITARY. -~ |~ COMMERCIAL : TEST
SYMBOL| CHARACTERISTIC ~55°C | +25°C | +125°C | 0°C | +35°C | 4+70°C UNITS | CONDITIONS
Iton Input Logic Current 1 IR A 1T 1. r 1 wA | ViN=08V
Inorr, | InputlogicCurrent | 1+ | 1 ] 1 T 4 7 1[4 [T A Vin=2.4Y L
ooy | DrainSourceOn - | 80 [ 80 | 125 [ 100 100 | 125 o | Ig=10mA
) Reésistance - : ' . : | VanaLog =10V
ros(ON) Channel to Channel oo les T =0 ] N '
rogion.Mateh {typ) {typ) _
Vanaros | Analog Signal : +15 *+15 ' o
Handling Capability o ] . : . ‘
InioFr Switch OFF Leakage 1 1 100 5 5 100 nA "VanaLoe = —14V to
GCurrent ) i ) ) |14y
Isiorm | Switch OFF Leakage | 1 - | 1 0w [ 5 5 v | na VanaLog = —14V 16
Current ‘ 1 ) +14V. .
lsion) Switch-On Leakage 2 [ 2 | 200 § 1 5. 200 nA Vp=Vg=-%14V
+lsiony - | Current _ . } o o
ton - Switch “ON" Time 1.0 ' 1.0 . a5 | RL=1KR, VanaLoG
o - ' =—10V{o +10V
: ) -3ee Fig. A ]
tot | Switch "OFF"” Time 05 - [ ps | BL=1k®, VanaLog
: =—10Vto +10V
' , See Fig. A
Qo Charge. Injection ) 15 ' 20 o mVY See Fig. B e
OIRR: Min. O 4solation- 54 : 50 ' | dB | f=1MHz, A = 100%, -
Rejection Ratio : | Cr=5pF
; - _ : Sea Flg. G, (Note 1)
[ | +Power Supply 2000 . { 1000 .| 2000 2000 | 1000 | 2000 A | Vin=OVorsy
1 Quiescent Current :
g —Power Supply . 2000. 1000, 2000.° | 2000 | 1000 2000. uh
Quiescent Current - ) ) I .
CCRR | ‘Min. Channelito ... 54 s0 | | dB One Ghannel Off
Channel Cross ) . (Note 1} ’
Coupling Rejection . ]
Ratio ' _ _ . .

Note 1: These parameters not tested in production.
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DG201/IH5201 BINTERSIL
TEST CIRCUITS S | o

Figure A ) Figure B ' Figure C

ANALOG |Nv9u' ] ARALDG INPUT

v
LaGIC INPUT

. I I . (NGTE 1) )
Loaic D D -, L D b -

i
INPUT L = :
: L 3 ¥our .- . i - Vout

10,q00pF

1H5201
ELECTRlGAL CHARACTERISTICS (@25°C, V += +15V V™ ==15V)
MIN/MAX. LIMITS ,
PER. CHAHNEL ) . MILITAHY ) COMMERCIAL TEST
SYMBOL | CHARACTERISTIC. | -55°C | +25°C | +125°C | 0°C +25°C [ $70°C | UNITS | CONDITIONS
huon Input Logle Current 1 1 1T 1 ] 1 1 WA | vn=08v
nors | mputLogicGurreent |- 1 ] 1 ] 1. 1 N A Vin=2.4Y
IDS{ON) Drain-Source On 75 75 100 100 100 125 ° Q Is=10mA
» Resistance | . . VanaLoa = =10V
FDSION) Ghannel to Channel -2 | . 30 e : "
. rosion Mateh ] o | {typ)
VanaLoa | Analog Signal +15 . T z15 1 v
‘ Handling Capability | 1 .
IniorRf Switch OFF Leakage 02 1 02 80 1 ] 1 50 nA | Vanaog= —14V to
Isiorm . | Gurrent . o N PR DT DU e L 1V
Ipiong Switch ON Leakage’ 0.5 05 - 100 1 1 100 nA |  Vo=Vé==x14V
+lgop | Current _ ‘ _ )
ton Switch “ON" Time 05 0.75 . s § BiL=1kG, VanaLog
: - B = =10V to +10V
o . P - . . See Flg. A
tott - Switch “OFF" Time i 0.25 ’ 0.3 s | BRL=1KG: VanaLce
‘ = ~10V to +10V
. - L . . See Fig. A
__Qangy Charge Injection | .. .| 5 1 10 mv Sea Fig. B
QIRR 1 "Min. Off Isolation’ ) - 54 ' 50 dB f=1MHz, R, =100%,
Rejectlon Ratlo | CL=5pF
R _ ) _ See Fig. C, (Note 1)
F1 + Power Supply 1000 - | 750 600 1500 | 1000 1000 wh Vin=0V to BV
) Quiescent Current * | B * .
g — Power Supply 1w ] 10 100 20 20 | 200 . L.
| Quiescent Current _ _ |. 1 . ] 1 :
CCRR’ Min. Chapnelto | 54 ‘ .80 dB .One Charinet Off
Channel Cross 1 (Note 1}
| Coupling Rejection
Ratio

Note 1: Thesa parameters not tasted in productlion.
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DG201/IH5201 . EBINTERSIL

- TYPICAL CHARACTERISTICS

T T T T Ll ‘
W V4 =+ 15V o & .
22 19 : V- =— 15V - 9Z 4o o
= T - |_ " aT \N. H
58 N gs VimR A
—— e i V1]
% e A 12576 —= 5% - prd (B: S~
[ o == T BT T T Ay
?5 S0 25" G A OIS AT
i@ - _S5°C 1@ AVt =415V, V— =15V
5= - T §EX | B—v+=i1avv-=—q2v]
88 . 1 2% € —V+=+10V, V- = - 10V
j LT g oD VtesB V= ]
-15 -0 -5 0 5. 10 15 =15'-10 =5 0 5 .10 15
VD — DRAIN VOLTAGE (VOLTS) VD — DRAIN VOLTAGE (VOLTS)
0 T == =——
’ g 55 -
—- I.IJE
@E . 2E
=z ' SE o
E E 1 = 83 1
r 32 w -
[4] :: = {a
I o = %‘g —
23 o B8 o=
e |
£3 5
= =0
© 601 , ' 5% oo
25 45 65 85 105 125 £ 25 45 65 B 105 125
T — TEMPERATURE (°C} . T — TEMPERATURE (°C)
APPLICATIONS

Using the Vpze Terminal

The DG201 has an internal voltage divider setting the vi | 1t | omos
TTL threshold on the input control lines for +15V on Supply Resistor Resistor
V*. The schematic Is shown here, with nominal- W (kD) (k)
resistor values, giving approximately 2.4V on the Vgee +15 _, —
pin. As the TTL input signai goes from + 0.8V to + 2.4V, : ]
Q1 and Q2 switch states to turn the switch ON and OFF, :13 : 15{:0 -

- If the power supply voitage is less than +15V, then a T L9 (a4) 34

. resistor needs to be added between V™* and the Vgge +8 | 7 St 07
pin, torestore + 2.4V atVYpge The table showsthe value +7 ‘ 18 48
of this resistor for various supply voltages, to maintain - =

TTL compatibility. If CMOS |ogic levels ona +5V sup- .
ply are being used, the threshold shifis are less critical, ML
but a separate column 6f suitable values is given in the L
table. For logic swings of —5V to +5V, no resistor is’

needed. : Real

Ingeneral, the “low” logic level should be < 0.8V to pre-
vent Q1 and Q2 from both being ON together (this will
cause incorrect switch function), With open coltector
logic, and a low value of pull-up resistor, the logic “low”
level can be above 0.8V. In this case, INTERSIL can sup-
Ply parts with thresholds > 1.5V, allowing the user to - -
define the “low” as < 1.5V (consuit factary). The Vpes - : pﬂucifcﬁ_m
point should be set atleast 2,6V above this “low” state, : - INPUT RESISTOR
or to >4.1V. An external resistor of 27k between v * ’ '
and Vger IS required, fora + 15V supply.

Qz
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EINTERSIL

FEATURES

Switches Analog Signals up to 20 Volts Peak-to-
Peak C
Each Channel Complete — Interfaces with Most ’
Integrated Logic :
Switching Speeds Less than 0.5.8

 Ipjorr Less than 500pA Typical at 70°C

Effective rasiony — 5¢ to 500

Commercial and Military Tomperature Range
Operation

IH5009 — IH5024
~ Virtual Ground
Analog Switches

GENERAL DESCRIPTION

The IH5009 series of anajog switches were designed to flll
the need for an easy-to-use, inexpensive switeh for both in-
dustrial and military applications. Although low cost Is a
primary design cbjective, performance and versatility have
not been sacrificed.

Each péckage contairnis up to four channels of analog

gating and Is designed to eliminate the need for an exter-
nal driver, The odd numbered devices are designed to be
driven directly from T2 open collector logic (15 voits)

while the even humbered devices are driven directly from

low level T2L logic (5 volts). Each channel simulates a
SPDT switch. SPST switch action is obtained by leaving
the diode cathode unconnected; for SPDT action, the

_ gathode should be grounded (0V). The parts are intended

for high performance multiplexing and commutating
usage. A logic “0” turns the channel ON and a logic *1”
turns the channel OFF.

PIN CONNECTIONS _ : ’
IH5009 {rp5on) <1000} / ouTting 1H501% {Frpsiom = 100 /ouTLINE IHS013 (I’Ds‘omﬁ'loo(!] OUTLINE
|H5010 {rDStON) = 1509} DDDuggsJD IH5012 (TDS{DN)51509) DEDVEESJE lH5014(rDS(ON}5150m b[?\,;gsJE
14 PIN DIP T 16 PIN DIP T 14 PIN DIP R
1o Q/ﬁ - LR o a 120 :n|/A l—c 1
ao—_K_] I f F_HJ | “’——-I(J | T -LE—
L= ] —:c/|" an E o :’-"/l“ ok 6O : |=/l‘
2] ! lig/’ 5°—‘—|‘J e 5o——HJ : :a/
oo —r| & 04 110 -t 4 0y 90 o] o
el T [T e T e T
"o - | a— 14 | A —0 15 :
I R :
e e L XX
R XEE |
s (o) YTl (g [ (o
fogioN) = " 1H5018 {rogon = 1509} | S Tosion = 1500) DWGE
: 18 PIN DIP DE, PE, J€ BPINDIP .- _ \DD, PA, JD . 2 PIN DIP PE. ‘Ph,JE
30— oA 51 20— : ‘i‘. - 4 .uo—rc" aal 5
[l D-——HJ | k] o—ﬁ/ 'LL] & o— '_ . |
50— - & o8 7 O— Lo~ Ta o5 50 ':/|‘ o
14 [ | 113 » M| 14 | ]
5 O—j i | [fllo,_ .| I _[ig]‘ [ 118)
1 O i c’r‘ o5 | . 1
wottl | ¢ S R
z ¥
. 14 18l
XX
IH5021 {rpgomy=100D) /6y [H5023 (rpgiom=1009). outLine
IH5022 (roggony = 1500) Dc?‘gﬁsm |H5024 (rDS(ON)51509) ( SEV%E )
8 PIN DIP P "8PINDIP o
3 O—r~ l‘ - l—c o - 1O :vf‘. e 1
Jita v i g iy o v
o l : 5 ? .
{Note: Numbers In brackets refer to GERDIF packsges.)
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IH5009 — IH5024
ABSOLUTE MAXIMUM RATINGS

Positive Analog Signal Vollage............. e 3ov
Negative Analog Signal Voitage. ..... e — 18V
Diode Current ....... R 10mA
Power Dissipation (Note) ...... e Ceriaes 500mW
Storage Temperature ................ —B85°Cto +150°C
Lead Temperature (Soldering, 10 SEC) ciiniiniinnn. 300°C.

BINTERSIL
Operating Temperé_ture

5009C Series. . ............ e ... 0°Cto +70°C

-5008M Series. .. .......... ..., .. =55°Cto +125°C

Lead Temperature (Soldering, 10sec) ............ . 300°C

NOTEf Dissipation rating assumes device is mounted with all isads welded
of soldered to printed circuit board in ambiént temperature below
75°C. For Higher temperature, derate af rate of 5mW/°C.

Stresses above those listed under Absolute Maximum Hatlngs may cause permanent damage 1o the device. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the
operational sections of the specifications is ndt implied. Exposure-to abselute maximum rating condmons for extended

periods may affect dewce reliabillty.

ELECTRICAL CHAHACTE-R-ISTICS (per channel)

]

. SPECIFICATION LIMIT
SYMBOL TEST —55°C (M) +125°C (M| UNITS
CHARACTERISTIC TYPE . .
Note 1) | o CONDITIONS °ciC) 2670 +70°C {©)
) 1 (Note &y, {Note 2) MINMAX - | TYP. | MINIMAX MINIMAX 5
IiNjoN) . | Input Current-ON Al VN =0V Ip=2ma or | o 01 [ om0 uhh
.I||J(0|:|:, Input Currant-OFF 5V Logic Chis] Viy= 445V, W= 210V [N .04 0.4 10 nA
INoERy | input Current-OFR | 15V Logic Ckts| Wiy = 411V, Vg = +10¥ 0.2 04 0.2 10 nA
VinieN) [ Channsl Contro! Voltage-ON 5V Loplc Gkts| See Figura 5, Nate.3 05 ) ns 0.5 ¥
VingoN) | Channgl Control Voltage-ON | 15V Logic Gkts| Sew Figure 6, Note 3 13 - 16 15 ¥
YINgFR | Channel Control \jnliage-OFF 5V Logic Ckts| See Figure S, Note 3 45 45 4.5 v
VIN{OFF, | Chanhé! Control Voltage-OFF | 15V Legic Ckts| See Figura 6, Note 3 1.0 1.0 110 v
IDioFF) Leakage Currant:OFF | SV Legic Chia| Viy= +4.5Y, Vg = = 0¥ 0.2 .02 0.2 10 nA
IDOFFR Leakage Current-OFF 15V Loglc CREs| Viy= + 11V, Va= 210V 5] .02 | 0.2 10 nA
Iniony ‘Laahaga Current-ON SV Logic Ckia| viy=0V, [5=1mA ) ¥ 0.30 1.8 120;? fg;’ | nA
inoN) | Leakage Current-ON 15V Logic Cite| Vi =0V, Ig = 1mA 05 0.10 05 fgg {:g; nA
IoioN) | Leakaga Currant-ON 5V Logic CKIE| Vim=0Y, Ig = 2mA 0 1o | W A
ID{ON} Leakage Currant-ON 15V Lagic Ckis| V=0V, lg=2mA L0 1 ae | 7000, na.
‘DS(oNy | Prain-Source ON-Resistance | 5V Logic Gkis| ty=2ma, vy =05v 150 90 150 P i n
maoN) | DrainSourca ON-Resistance | 16V Logle GKis| 1= 2ma, vy =15V 100 80 100 s ‘[z;' o
tl‘on)f Turn-CN Time All Seo Figures 3 & 4 150 500 ng
Yiofy | Turn-OFF Time All | SeeFlguras3 & 4 {800 -] 500 ) 1 ns
CT | |Cross Talk AN I=100Hz 120 )
NGITE 1; (OFF} and (ON) subscript notation refers to the conduction state of the FET awitch for the glven test.
MOTE 2: Refer to Flgure 2 for deflnitlon of terms,
NOTE 3: Viyqx 8nd Viyerr, are test conditions guaranteed by the tests of respectively Fegiom and e
NOTE & "5V Logic GKTS" applles ta dven-numberad devices. ,
"5V Logle CKTS" applies to odd-numbered devices,
ORDERING INFORMATION BASIC LOGIC
PART NUMEER CHANNELS LEVEL F}ACKAGES
1H5009 4 +15 J0,D3,PD'
IH5010 4 + 5 JD,00,PD
1H5011 4 +15 JEDE,PE
1H5012 4 + 5 JE,DE,PE
— " oE PA — B-PIN PLASTIC DIP 1H5013 3 +15 [ JBOOFD
—_— : FD — 14-PIN PLASTIC DIP {H5014 3 + 5 JD,0D,PD
) PE — 16-FIN PLASTIC DIP ; .
DD — *4-PIN GERAMIC DIP {Special Order Only} - |H5015 3 +15 JE,DE,PE
PACKAGE DE — 16-FiN GERAMIC DIF (Spegial Drder Cnly)
JO — 14FIN CERDIP IH5016 3 +5 | JEOEPE
J€ — 1E-PIN GERDIP 1H5017 2 +15 | JD,DC,PA
TEMRERATURE RANGE : 2 JO;DD;PA
M= MILITARY (-55°C to +126°C) Hso18 ks
C = COMMERCIAL (0°C 10 +70°C) TIH5018 2 +15 JEDE,PA
L 34SIC PART NUMBER 1HB020 z + 5 | JEDEPA
|1H5021 1 +15 | JO,ODPA
IH5022 1 + 65 | JDDODPA
1H5023 1 +15 | JEDEPA
(H5024 1 + B JE,DE,PA
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IH5009 (-'-'- iIH5024 .
TYPIGAL ELECTRICAL CHARACTERISTICS (per channel)

IpIoFF) ¥5. TEMPERATURE

IDION) ¥5. 15 AT 25°C IpioN; V. TEMPERATURE

g

g

DIOFFI
T

FETov i ———
o 17—
g

T A5V,
+i5Y /

-
ra

: 1521 ma
10k (g VA % 10V

———s
o
P

Ip (o — LEAKAGE CURRENT — DN ipA)
2 H
o a
i lig -
4
Ip [ony — LEAKAGE CUARENT — GM (pA}

-
o

68 18 16 248 26
I, - SOURCE CURRENT (mA}

5 .75 o
TEMPERATURE |"C)

o

%5 B0 76 100
TEMPERATURE [*C)

1D {oFR) - LEAKAGE CURRENT = DFF [pA
.
8

g . CROSSTALK MEASUREMENT CIRCUIT
Rostan| ¥S. TEMPERATURE . CROSSTALK A3 A FUNCTION B .
'l {NORMALIZED TO 2 GVALUE) _ 129, OF FREGUENCY : . 10°k0
3 ; ' —i2f— - ' .
£, =4 _-nop— \ : :
g P g -100 - .
= % -a0 b0 vour
EXT E‘ -B0
g a3 =
:T.O.a Ok Rpsion| % -60 < .
g = =50 j FET OFF
g — 1 —40 . -
T a6 d 1 Ty g ~an .
[} 25 50 75 100 10100 1K 10K 100K 1M = = )
TEMPERATURE [ C) FREQUENGY (Hzl +5V {5010 ETC)
: ] ) ' +15V {5009 ETC)
DEVICE SCHEMATICS AND PIN CONNECTIONS
FOUR CHANNEL THREE CHANNEL
IH5009 (rDStON}5 10043 IH5011 '{rDS'QOMIS 1000 IH50123 (rDSEON}s‘lOOSI} IHS018. {rDs_lQNJS 1008
[HB010 {rpg oy = 15012 . IH5012 {rpgion < 16043 IH5014 {rogion) = 1508 IH5016 (rpgion) = 1500)
14 PIN DIP _ © 1€ PIN DIP 14 PIN DIP : 18 PIN DIP
Skl IR R 5 N 2 [ ST % 4
. 3 1 - . .5 4 I2. 5 s 3 '.1. , .- | - - 4 2 \
— . . ° ; || ]
% ] —0 . % ' 5 7
5 7 ] . 5 7
9 . 4 A 2 go_ip_i_[_n_aﬂ 1.1(3?{@9
" gm ls . ) " iu Im w _ 0 8 2w
!12 lu S 13 15
TWO CHANNEL - SBINGLE CHANNEL
IM5017 {rpgign; = 1004 . . IM5019 {tpgiony = 1008) IH5021 (fpgion = 10000 IH3023 (rggion) = 1000)
IH5C18: {rpgyen, < 1500) IH3020 {rpgan; = 1900) IH3022 irpgiony= 1500 IH5024 (rpgon) = 150Q)
§PIN DI¥ . 8 PIN DIP . 8 PIN DIP i ‘ 8 PIN DIP
EE AR A £ R = o
x _ e 4 .
P4 H ’ . 5 7
- . 338 -
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‘IH5009 — IH5024
THEORY OF OPERATION

The gignals seen at the drain of a junction FET type
.analeg switch can be arbitrarily divided into two
categories; those which are less than =200mV, and
those which are greater than =200mV. The former
category includes all those circuils where switching
is performed at the virtual ground peoint of an op-amp,
and it is primarily towards these applications that
the 'H5009 family of ¢ircuits-is directed.

By limiting the analog signal at the switching point
10 +£200mV, ne external driver Is required and the
need for additional power supplies is eliminated.

Devices are available with both common drains and
with uncommitted drains. '

. BINTERSIL

Clearly, the gain error caused by the switch is depéen-
dent on the match betwéen the FETs rather than the
absolute value of the FET on-resistance. For the
standard product, all the FETS in a given packagé are
guaranteed to match within 508 Selections down to

5% are available nowever. Contact factory for details.

Those devices which feature common drains have

another FET in addition to the channel switches. This
FET, which has gate and seurce connected such that
Vas=0, is intended to compensate for the on-
resistance of the switch. When placed in series with
the feedback resistor (Figure 1} the gain is given by

10k + rpgiony (compensator)

GAIN = .
10k + rpg (switchy
COMPENSATION
.‘5\:
SER|ES _Lt
ELEMENT }
ANALOG g R x 10 K}
INFUT b .
. o ANBLOG
) QUTPUT
s

oL

Figure 1. Use of Compensation FET

Since the atisolute value of rpg(on; i$ guaranteed only
to be less than 1000 or 1504, a substantial improve-
ment in gain accuracy can be obtained by using the
compensating FET. ‘ .

DEFINITION OF TERMS

Apsiont COMPENSATING
ELEMENT

SERIES \
ELEMENT o E
L. | < ]
. H1 Ig Ip . ,RI ]
Va
5 D
G —0 1
Iy
SHUNT = Vi
ELEMENT
Figure 2.

NOISE IMMUNITY

The advantage of SPDT switching is high noise im-
munity when the series elements is OFF. For example,
if a =10V analog input is being switched by TEL open
collector logic; the series switch is OFF when the
logic level is at + 15 volis. At this time, the diode con-
ducts and holds the source at approximately +0.7
volts with an AC impedance to ground of 25 ohms.
Thus random noise superimposed on the + 10 volt
analog input will not falsely triggerthe FET since the
noise voltage will be shunied to ground.

When switching & negative voltage, the input further
increases the OFF voltage beyond pinch-off, so there
is no danger of the FET turning on.

SWITCHING CHARACTERISTICS

Wy = e 1OV

0 Egur {GU< 106F

PW = Guz
T, <04
[T R T

- 7,6

M08y

B

QUTRUT
V=10V

GUTPUT
Va= =10V

-10v

Figure 3. High Level Logic
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Yy = £10V

Eaur (6L < 10 pF

Vin.

Yin BV
PW = 5 2,5 F Xa5v
24 M 7 tarF ‘
o

HeDAm -
' ouTPuT TR
Vam10V .
ry— |

90%
TON. —=
[ —
s
OUTPUT .
90%

Vam=—T0V -

“ IOFF —m— 1oV

Figure 4. Standard DTL, TTL, RTL
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IH5009 ~— IH5024
LOGIC INTERFACE CiRCUITS

ANALDG
INPUT {Va}

| Rer
12k
| 10
10 R

Figure 5. {nterfacing with +5V Logic

1wk

ANALOG
INPUT [Vin b

Figura 6. Interfacing with +15V Open Colector Logic

3 APPLICATIONS (Note)

" g —
GAIN SELECT

~Vour
[

= Ren

AuF
|
1
r 1
! 1
N 1
1 |
1 1
: 1
' |
i 1
I )
T 1
1 1
1 1 -
! 11 8007 40
1 | *
| 1 .
ANALDG 1 L =
INPUTS T I
1 1
! )
1
1
|
1 ]
! E-~——71 ke
T ]' O—MVv
1] |
1 1
e el R O N (R J
1201 07 Qg O14  CHARACTERISTICS TYPICAL OUTRUT
: . ' VOLTAGE DRIFT
=/ TCHANNEL <BmVfiec
SELECT
SAMPLE/HOLD
SELECT .

NOTE: Additional applications information is given in Application Bulleting A003 "Understandihg and Applying the Analog
Switch” and A004 “The 5009 Series of Low Cost Analog Switches”. See also September '79-Issue of Product Engineering

“Analog Switching” by Paresh Maniar.,
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IH5025 — IH5038
Positive Signal
Analog Switches

FEATURES | ‘ I ..GENERAL DESCRIPTION

'_._- _ swuches up'to -+ 20\[ mto High Imipedance : The IH5025 series of analog switches was designed 1o fill
Loads (i.e. Non-Inverting Input of Operational the need for an easy-to-use; inexpensive switch for both in-
Amp.) dustrial and military applications. Although low cost s a -

primary design objective, performance and versatitity have

* Driven from TTL Open Collector Logic hot been sacrificed.

*  Inoer<50pA

* Tpsony< 1500 . o ' ' Each package contains up to four channels of analog
*  rtpsion) Match <500 ‘Charinel to Channel ﬁ:rngﬁvaer:d is designed to eliminate the need for an exter-

» Switching Speeds < 100ns

The entlre family is designed to be driven from TTL open
collector logic (15\/), but can be drivén from 5V logic if
signal Inptt is less than 1V. Alternatively, 20V switching is
readily obtainable if TTL supply voltage is + 25V. Normally,
anly positive signals can be switched; however, up to
=10V can be handled by the addition of a PNP stage
(Figure 11) or by capacitor isolation (Figure 10). Each chan-
nel is a SPST switch. A logie *“0" turns the channel ON and
-& logi¢ *“1" turns ihe channéal OFF.

.

PIN CONNECTIONS
{H5025 (rDS@N,EWUS}i 115027 (rpgiony = 1000) - - - IH5029 (rpgpny = 1000) TH5031 {ros(omn = 100G}
1H5026 (rpg5) = 1502 . IH3028 (rpgony = 1500} 1H5030 {rpgon; = 1500} 1H5032 {rosiony = 1500}
14 PIN DIP 18 PIN DIP . 14 PIN DIP 16 PIN DIP
T'a Ts Tm T':z Tz T'.' T‘ln T15 Tz Ts Tm T2 T'ﬂ' T"U
ot | s o 1y el 3
g—-—-—-—--l—c’l/‘ & (3:)--——1-(/|" :G) g bo| A M_g o —t—o{ i :31
13——:—|—|—-o(*-— . T@'——{—;—.I—'G’.E,L--——g‘ : L b !
il - _ 1 ' PP T R L
$1 t!:r; é)a ém $4 Jm t!nz &n . &1 t!:?xj-is _ J.u}J:s !:12
1H5033 (rnspm =1000) IH5035 {rpsomy =1 ooy FHBO37 (rpsgony = 1009)
. IH5034 U'DSCON} 1509) IH5036 (rns(ON,<1509} o - IHG6038 {rDS[ON] = 1509)
3 PIN DIP - B8PINDIP ~ . 8 PIN DIP -
@3 6(12) S e 18} I _ (3]‘?
. . (1)1 " k]
('42 ' 4(‘“ o g15)a i _gh 4 (22 | 4
" t g 5l11) ; cl/ A ) o——-—-———o’:’l——-—-—c .
(13}1' i | . . !
| —*°. 1 5 b !
K ! ll L . | ] 1
. 1(1;.:!: 33{14) : C wad osm $T(1J
NUMBERS IN PARENTH ESES INDIbATE CERAMIC PACKAGE Pl N-l-jUT

3-41

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6239874/IH5010.html

IH5025 — [H5038 - . "ﬂL

ABSOLUTE MAXIMUM RATINGS | Operating Temperature & - -

: : ‘ 5025C Series. . ... e e . 0°Cto +70°C
Positive Analog Signal Voltage............... e 25V - 5025M Berles. .................oLL -55°Cto +125°C
Negative Analog Signal Voltage . . : e -0.5vDC Lead Temperature (Solderlng, 10590) ------- vea.. 300°C
Drain qurqnt Trererrea ey TR ftrerrreee .. 25mA NOTE: Dissipation rating assumes device is mounted with all leads welded
Power Dissipation (Note)........... EEETSPERERTE 500mW . ar soldered to printed circuit board in ambient temperature befow
Storage Temperature ........ wrrieee., —B5°Cto +150°C - 75°C. For higher temperature, derate at rate of SmWw/ °C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are
siress ratings only, and functional operation of the device at these or any other conditions above those indicaled in the
operational sections of the specifications is not implied. Exposure to absolute maximum. rating cond|tlons for extended
periods may affect dewce reliability:

ELECTRICAL CHARACTERISTICS (per channel)

SPECIFICATION LIMIT |
SYMBOL TEST —E5°C {M} . SIZET MY UNITS
{Nots 1) CHARACTERISTIC | ™ | conomons | oo 25°C +70°C(C)|  MINMAX
TYP. . | MINmMAX | _
NNy | Pt CumrentoN Al wyn=ov 0.30 18 ‘gg ‘;‘g; P (max)
: ‘ 50 (M)

A hiNgorey | Input Currem-OFF All Vin=15Y 0.20 1.0 01 nA (max)
ViNeEN)  [channel Cdmiol_ Voltage-ON . Al [Ses Figure 1 15 15+ 15 V (mex)
VINIOFF) | Ghannsl Control Voltage-OFF AL |See Figure 1 140 140 | w0 * ¥ {min}

Niowrr | teakage currentoFF 1Al ey =1sv 0.08 05 s I(““:"g A (max)
Inony  |Leakage Curreat:ON _ Odd Nos. [Vjy =0V 1.00 ws | %0 ‘g; na (max)
o) Leakage Gurrent-ON. " Evan Nos, fviy =0V 0.10 1.0 sgg IIEI nA’(max}
"DSioN) | Drain-Source ON-Resistance - Gdd Nas, [Vin =05V, Ip=1mA 60.00 100.0 a t(lgl 2 tmax)
fDSioN)  |Drain-Source ON-Resistancp Bven Nos. [ViN=05Y, (p=1ma | 9000 150.0 gi: ({E; 2 {max}.
. ‘ | ‘ .
‘DS(ON) | Draln-Saurce ON-Resistance Odd Nos. [Vipy=1.0%, Ig=1mA 85.00 160.0 "ﬁ ‘{g; 2 (max)
DS{ON) | Prain-Source ON-Resistance Evan Nos. |V =1.0v, Ip=1mA 110.00 2000 ;gg Té; 2 (max)

{tom ..  [TurniON Time A Al See Flgure 2~ - . ' 410 0.2 0.4 - 6 (max)

Yoth Turn:OFF Time ’ Al See Figure 2 - : 0.10 0.2 04 * u8 (Max)

Tonnai Charge Injecticn C Al See Figure 3 o 7.00 20.0 | PVpuo (mex)
VAOFF  [Cross Coupling Rejection All See Flgure 4 ) 010 1.0 mVp.p imax)
ADSION) | Ghannel ta Channal msion) Mateh) Al Vin = 0.5V, Ip =1mA | 25.00 50.0 50 | Qimax)

NOTE 1: (OFF) and (ON) subscript notation refers to the conduction state of the FET switch for the given test.
ORDERING INFORMATION ' - . i
BASIC -+ LOGIC
PPART NUMBER CHANNELS LEVEL PACKAGES
(IH5038 4 +15 | JD,DDPD
IHEOXX M oE
' PA — 6-PIN PLASTIC DIP IM5026 4 +5 JD,0D,PD
' PD - 14-PIN PLASTIC DIP
I_ PE — 18-PIN PLASTIC DIP- ' outry iHs027 4 +15 | JEDEPE
PACKAGE DD ~ 14.PIN CERAMIC DIP-{Special Order Only) e
DE — 16-PIN CERAMIC DIP {Spaclal Grder. Only} IHS028 4 + 5 | JEDEPE
JD — 14-PiN CERDIP
4E — 16.PIN CERDIP 1H5028 3 +15 J&,DD,PD
1H5030 3 + 5.} J4D,DD,PD
IH_5031 3 +15 JE,DE,PE
1H5032 3 + 5 JE_,_D_E,PE
TEMPERATURE RANGCE . : J{ IH§033 2 +15. | JD,DD,PA
M = MILITARY (~55°C to +125°C} e 3L
C=COMMERCIAL (0°C to ' +T0°C)’ IH5034 2 +- 5 | JD,BD,PA
JE,DE,PA
BASIC PART NUMBER IH5035 2 +15 1
IH5036 2 + 5 JE,DE,PA
IM5037 1 +15 JD,DD,PA
IH5038 1. | +5 | JD,DDPA

. NOTE: Mil- Temperatura range (—55°C to +125°C) avallable in
caramlc packages only.

342
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IH5025 — IH5038
TYPICAL ELECTRICAL CHARACTEBISTICS {per channel)

IpijoFF) VS. TEMPERATURE Ipion) VS. TEMPERATURE
100 nA |
100 nA | 1004 |-
£ 10nA z nA |— -
g ;E 100 pA -_. — foon) u
100 pA 10 pA -
10 pA &t 1pA .
' . MOV =
-25 +25 +75 +125 -25 +25 +76 +125
TEMPERATURE (°C) TEMPERATURE (°C}
CROSS COUPLING
REJECTION VS, FREQUENCY Rpsion} V8. ViN
v ' 200,
12l 175 / =
10 150 f= 7
s&_ c 125 >
2 8 = 1
e / S 100
= 6 g
g o 75 -
4 50
21 25
0 .
1KC 10 KC 100KC 1MC ] oV 0.5v - 1.0V 1.5v -
~ FREQUENCY ' Vin
TEST CIRCUITS
+16\
Vo Vout I
oV LOGIC
1K& 1 |
| | g— 10V
w
— 1§ Vour
" [
FET O FOR iy > 100¥ _ e
+16V
oy
Figure 1 . ' : Figure 2
Vaur . +BV
TQ SCOPE
PROBE [10X%]
I1D.DDD|‘!F
+15Y
[
Figure 3 ' Figure 4
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1H5025 — IH5038
DEVICE SCHEMATICS

FOUR CHANNEL

IH5025 (rnswm =100 H5027 (rD-s(éN) = 100m
H5028 {roeany = 1500 IH5028 (fpeiony < 1500}
14PINDIP . . 16PINDIP

(e
BINTERSIL

THREE CHANNEL
IH5029 {rogeny=1002)  ~ IH5031 (rosiony = 1000)
IH5030 (rDSION) =1509) IH5032 (rDS(ON) =1 509}

14 PIN DIP . .16 PIN DIP

15 13

* TWO CHANNEL 'SINGLE CHANNEL
IHS033 (rDS[ON}S100m 145035 ("DSCON) 5100m 15037 {rDS[’UN} 51009)
IH5034 {rD$t°N>£15OQ) IH5036 UDS{ON] 51509) h o .l:HﬁU.sB‘(rDsIUN} 51500)

8 PIN DIP 8 PIN DIP _ 8 PIN DIP
r 4
33 . e )
(19]7 o= (e "o e
s W

6(12) 814 715 513

Numbers in pareniheses fndicats CERAMIC PACKAGE LAYCGUT
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IH5025 — IH5038
THEORY OF OPERATION

The IH5025 series diffeys from the [H5009 series In that
they may be driven by floating outputs. This family is
genarally used when operating into the-non-inverting input
of an opérational amplifier, while the IH5008 serles is used
in operations where the output feeds into the Inverting (vir-
tual ground) input.

The IH5025 model Is a basic charge area switching device,
in that proper gating action depends upon the capacity vs.
voltage relationship for the diode junctions. This G vs. V,
when integrated, produces total charge Q. It is Q total which
is switched between the seriés diode and the gate to
source and gate to drain junctions. The charge area (C vs. V)
for the diode has been chosen to be a minimum of four ey
times the area of the gate to source junction, thus providing
adequate safety margins to insure proper switching action.

If normal logical voltage levels of ground to + 15Y .(open
collector TTL} are used, only signals which are between OV
and + 10V can be switched. The pinch-off range of the
P-Channel FET has been selected between 2.0V and 3.9v:

thus with + 15V at the lagical input, and a + 10V signal in- -

INTERSIL

put, 1.1V of margin exists for turn-off. When the [H5025 is
used with SV TTL logic, a maximum of + 1V ¢an he switched.
The gate of each FET has been brought out so that a
“referral resistor” can be placed between gate and source,
This is used to minimize charge injection effects. The con-
nection is shown below:

SIGNAL

QUTPUT
Agan

SIGNAL
INPUT

10 M0

Ry

-+ *REFERAAL 3K

AESISTOR +15Y

FAOM
TTL QUTPUT

For switching levels> + 10V, the + 15V power supply must
be increased so that there is a minimum of 5V of difference
between supply and signal. For example, to switch + 15V
level, +20V TTL supply is required. Up.to + 20V levels can
be gated. ' .

LOGIC INTERFACE CIRCUITS

When operating with TTL logic it is necessary to use pull-up resistors as shown in Figures 6 and 7. This ensures the

. necessary positive voltages tor proper gating action.

Figure 5. Interfacing with +5V Loglc
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N -
]

IH5025 — IH5038

A . Sy
SAMPLE . : ' — UR-TT +Z0V
. - VanaLog . SWITCH » | III Vour v
! ooy ] - : ‘
- Iosa\mpl.e | RLoao
XNDGR . : LS
= " 4. YRV INeUT
I 1 ov .
3 . .
| |
XNDCR RESET SWITGH ] |
oy aare = _ T |
+15Y *
ov
3 Figure 7. Multiplexer from Figure 8 Sample.and Hold Switch - Figure-9. Switching up to +20V
Positive Qutput Signals with T2, Logic
Transducers
. IEDM: CQUTPUT .
. +5V
=18V [ng
-5V
SSHIRT- 1.0@ 10Hz
+i5y  ¢SHIFTA 0,96 @ 100Hz
+3. oy
oy
+3V . +3V
ov_m,_-' v ™ 1 me 1 T LoGlc

s TTL
15 OUTPUT
ov

+5v
f. f‘ “ !'”i . q ” ‘ qﬂ OP, AMP,
o '
gy QUTRUT

NOTE: TO SWITCH 10 VAL {20¥pe): 117 IMCREASE : 5V SUPPLY TO +10V,
2] INCREASE TTL SUPFLY FROM +15V TO +25V,

Figurs 10. Switching Bipolar Signals with T2L Logic
346
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IH5025 — IH5038 S - BINERSIL
APPLICATIONS (Cont) o o

<1av SIGNAL ' '
INPUT o Vaur

+V

I l TIL
v INPUT

+ T2L
18— © o0TRUT
o ) i

. REY
. T2
wgy INPUTO GATE
STROBE
av |
1 | .
I |
| |
’ | | Vour
_ psvITLeaTe T | -
ADVANTAGES OVER FIGURE, NO, 10-METHOD | DISADVANTAGES:
A. DC LEVELS DF UP TO : 10 CAN BE SWITCHED, A5 WELL A% . PNP CKT DRAWS 3 ma, WHEN ON: THUS ADDS 3 ma X 30V = 9D mW .
AL SIGNALS UP TC 100 KG; NO. 10 METHOD SWITCHES ONLY POWER DISS. p
AC RANGE OF 10 Hz TG 10 kHz. B. ton TIME WILL BE CONSIDERABLY SLOWED DOWN FROM 100 ns
8, .CKT 15 NOW BAEAK BEFBRE MAKE ‘ IBEFORE 1N FIGURE NO: 10} TO 1 » 2 p3 NOW,

Figure 11. Switching Bipolar Signals with T2L Logic (Alternate Methdd)

-‘LADDER

R ETC. Vour

2R Ry

MSB =

2n363e
TYPE

ov

J_-—I——Tz L INPUT
+18Y

+3W !
T2L
CUTPUT
oV

+10V

=10 LADDER
VOLTAGE

+IY
o
T2L,
INPUT . LOGIC
TINPUT

vl

I
|
i = . L = | Figure 12. Using the IH5028 as a Dual SPDT to Drive
e TLeaE hevrrioate Z . | _ Ladder Networks for Bipolar Swutchtng [up to +10VJ

SIGNAL
; QUTRUT
[S1-V

SIGNAL INPUT
B TO +10%)

ie, GHANNEL B.C, D, INPUTS ~ +1w
CHANNEL A INPUT = OV
- SIGNAL QUTPUT =
R;+ R . .
TH A X SIGNAL INPUT
A
, FROM CONTROL, .
LoGIC NOTE:

WHEN SWITCHING (+) OR (-} SIGNAL INPUTS,A SCHEME
SIMILAR TO FIGURES 12 CR 11 SHOULD BE USED.

c D

Figure 13. Gain Contral with High Input Impedance
3-47
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oS  'H5040-1H5051 Family
_ - High Level CMOS
. I Analog Gates

FEATURES. .

® Switches Greater Than 20Vpp Signals Wlth 15V Supplies

.Quiescent Current Less Than A

Qvervoltage Protection to 225V

Braak-Before-Make Switching ty 200 nsec, ton 300 nsec |
Typical

TZL, DTL, CMOS, PMOS Compatible

Non-Latching With Supplv Turn-Off

Low rDs(on} - 3552

New.DPDT & 4PST Configurations

Complete Monolithic Construction

IH5040 through IH5047

FUNCTIONAL DIAGRAM

L

FIGURE 1. TYPICAL DRIVER, GATE — IHEG42

GENERAL DESCRIPTION

The IH5040 family of solid state analog gates are designed
using an improved, high voltage CMOS monolithic tech-
nology, These devices provide ease-of-use and perform-
ance advantagés not previously available from solid state
switches. This improved CMOS technology provides input
overvoltage capability to +25 volts without damage to the
device, and destructive latch-up of solid state analog gates
tas been eliminated. Early CMOS gates were destroyed when
Jpower supplies were removed with an input signal present.
The IH5040 CMOS technology has eliminated this serious
systems problem. '

‘Key performance advantages of the 5040 series are TTL
compatibility and ultra low-power operation. The guies-
cent current requirement is less. than 1gA, Also designed
into the 5040 is guaranteed Break-Before-Make switching,
which 15 accomplished by extending the tg, time (300 nsec
TYP.) so that it exceeds 1 time (200 nsec TYP.). This
insures that an ON channel will be turned OFF before an
OFF channel can turn ON, This eliminates the need for ex-

" ternal logic required to avoid channel to channel shorting

during switching.
Many of the 5040 series improve upon and are pin-for-pin
and electrical replacements for other solid state switches.

"ORDERING INFORMATION

IH5040 M JE

-E_ Package
. DE — 18-Pin Ceramic DIP {Speclal.Ordar Only}
FD-2 — 14-Pin Fiatpak
JE — 1&-Pin CERDIP
PE = 16-Pin Plastic DIP
TW — TO-100 Metal Can (IHEQA1/2, IHED44,
IB048, IHB050 Oniy)

Temperatura Range
M = Military 557G to +125°C
€ = Commercigl 0°6 to-+30°C

Baslc Part Number

FUNCTIONAL DESCRIPTION

PINIFUNCTIONAL

INTERSIL : EQUIVALENT
"PART NOQ. TYPE 'DS{on) {Note 1)
IH5040 SPST 758

1H5041 . Dual SPST ity

IH5042 SPOT 755 DG 18BAA/BA
IHB043 Dual SPDT 758 DG 191AP/8P
IH5044 : DPST 750

{H5045 Dual DPST 750 DG 185AP/BP
TH5046 © DPDT © 750

IHEDA 7 ’ 4apPsT 750

IH5048 Dual SPST 350

1H5049 Dual DPST 350 DG 184AP/BP
IH5050 SPDT 3582 DG 187AA/BA
IH5051 Dual SPOT 350 DG 190AFP/BP

NOTE 1. See Switching State diagrams for applicable packaga
equivalency.

Pin and functional equivalent monaolithic versions of the DG181,
DG182, DG 187 and DG 188 are available. See data sheet for
this and also 1181 to [H191,

3-48
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IH5040-IH5051 Family
ABSOLUTE MAXIMUM"RATINGS }

lIINTERS L

vy < 33V
Current {Any Termina!) .. ... ............ <30mA v vp _ < 30V
Storage Temperature . . ... ... . ... -68°C to +150°C _ Vp-v- - <30V
Operating Temperature . ... ... .... -55°C to +125°C . Vp-Vs = <=22v
Power Dissipation .. .. ...ovivuaan e ... 450MW ' V-V < 33V
{All Leads Soidered to a P.C. Board) - Vi=VIN < 30V
Derate BmW/°C Above 70°C VL -GND < 20V
Lead Temperature {Soldering, 10sech. ... ... .. . 300°C

_  VIN=GND < 20V
Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any ‘other conditions above those indicated in the operational
sections of the specificationsis not implied. Exposure to.absolute maximum rating conditions for.extended periods may affect
devies reliability. )

ELECTRICAL CHARACTERISTICS (@25°C, vt =+I5V, V= 1BV, VL =45 V) |

) MIK./MAX. LIMITS,
PER CHANNEL
MILITARY COMMERCIAL , . L
SYMEOL CHARACYERISTIC “BE°C +25°Cc | ‘#125°C M) +25°C +704C aTs | TEST CONDITIONS
hnioN) Input Ldgie Curtrant 1 1 . 1 1 1 1 oy Vi " 24V Noted
YNIOEF Input Lagic Current 1 1 1 1 1 1 I Wiy =08V ND‘F 1
rDS{un] Brain—Source On 75(35) T5{35) 150160} B0 {45] BO {49} 130 145} it {IH5048 Thru IH&051) Ig @ 10 mA
Agsistance B ! I YaNALOG =20 1o +10 W
arpgigny | Ehennel 1o Channe| 25 {15} 30015t st | {IH504B thru I1HS051)
ras{on) Mateh ityel ftyp}
VaANALOG | Min Analog Signal EYRNERL +101:10] v
Handiing Capakility ’
InioRe) Switch OFF Loakage 1 1) { 10001004 5158 5154 10041001 P | YANALOG « 10V ra 410 V
Current : . JLHEDAR thew [H5051 .
Foton) Bwilch On leakage a2 202) 20012000 Wy 104101 100(200) na VprWge-10V o+ 10V
*gion) Cureent . : b 5048 thro IHED51)
Ton Switeh "ON" Time 5004250) | . 500(200) ns B =i kit Vana i og=-10V
1 te+10 V See Fig, &
taff Switch “QFF" Time 26001500 250(150} ns AL = tkiL VapaLag = 10V
0w +10 Y See Fig, &
[1HS048 thru [HSOS1h
QN Charge Injection 15 (101 2010y my Seec Fig, B
: i {iH5048 thru {HS5051}
QIRR Min. QH Isolation 54 50 da te 1 MHz, Ry = 10052, €| « 5 BF
N Rejection Ratio ’ Sea Fig. G, {Note 1}
I'n + Fower Supply 1 1 10 10 10 100 Ty
- Quioscont Current .
I'a ~ Power Supply 1 1 10 10 10 100 A W ESIEV, Y w15V, V) n Y
Quiescent Current ’ W EAS N ) .
i LO +5 V Supply 1 1 10 10 w foo Ty
' Quigtegnt Current
1 Gnd Supaly T 1 10 L] 10 100 T
GND Quiescent Currant
CGHR Min. Channel to 54 50 48 ©ne Channel 01f) Any Other
Channel Cross Channei Switches as per Fig, E,
[ Coupling Rejectan i (Note 1}
Ratia .
Note 1t Not testad In productios,
TEST CIRCUITS .
FIG, A ' FIG. B 3 FIG. C ’
ANALDS INPUT . -
1 ANALOG INPUT

8141

LoGIC . LasIc
INPUT Yout INPUT

1tsF I L31) IWU.UDUUF 10052

NOTE 1: Same channels are turned on by high o logic inputs and other channels are turned on by low “0° inputs; however 0.8V 10 2.4V
deseribes the min. range for switching properly. Refer to logic diagrams to see absolute value &f logic input required te produce
“ON* or “OFF* state,

348
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||-|-5'o46'-l'|-|5051. Family

INTERSIL

TYPICAL ELECTRICAL CHARACTERISTICS (Per Channel)

- "
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. "DSInn] w5 CHARGE INJECTION vi VANALOG
fDSl{on) ¥ VANALOG SIGNAL POWER SUPPLY VOLTAGE {SEE FIG. B) C_ = 10,000pF
100 T - 160 T T — - 40 . :
et} Menolithic —_,— Manolithi 1 . - ManrBthE
—afem Hyhrid 140 F=Zi0 Hybrld -3 )
. B == Hybrid
® 120 ! - —— ) a0
HI5°C | e 100 10V "] 2 |-
- are] L g - £
—B B et 2 20 Eab-ity E
o e - 55’6':57—' = - 15V ____._..-— é 20
e e s “ “ s
+25°C i e | e s
YE= = == [~ —-= = 10
- _"-TssTc Ig= 1ma ) e Y ——— ——
| -t &= 15V SUPPLIES i N — -
: 1 o 0
-0 -5 -25° ¢ '35 B 75 .75 10 -I0-75 =5 =25 0 25 & 75 10 -0 -75 -5 -25 0 2E 5 75 10
VanaLog V) VanaLog Vi VanaLoG V)
B FIGURE D
CROSS COUPLING !_ ) .
REJECTION vs FREQUENCY GFE
120 T T — CHANNEL O_'—D_'D_' ]
100 \\ ! ; | o - Vour
T~ . [
= g N } ! | 1008
k=) e B ™ : |
P P ETN i
2 I N | [
[ M |
& i T 1 N =
) AR \ . I
] e o : I
REREER ' JL ,_-,_;_D_D_
2 : | i SWITCHED L
CCRR « 20006 —22emVeR GHANNEL | —_— ]
o VouT Imviep) |
110 100 Tk 10k 160k 1M
FREQUENGY [Mz| FIGURE E
OFF ISOLATION vs FREQUENCY
=120 | - ; ‘ ]
N P '
-100 [— -
TN B
o =B |t N A .
g O \ A
Y NN I . ’
% b TP BEPENDS 6N pasT
-1 b
1|- Yout
20k Lot
. Vo uT Imvps) 1006
) . pf“ ZDL?G —30%7ep
THz 10Hz 100Hz 1k 10k 00k 1M =
FREQUENCY (Hz} FiGURE F !
POWER SUPPLY QUIESCENT CUHhENT
vs L_OGIC FREQUENCY RATE
T ] [ T 1
= s s ) d
4 : .
g ro
7 oo s o e '
& ' i ! |'““I LOGIC IN I_l
g SN A :
z S ; n.w]—-— I
w 10 fot— . - —— -tl-- I
E Lo [ o T
E I |
8 I ’ ‘ | ‘
,_g 1 B | ‘ [
S 1 Tk 10k 100k i ’
LEGIC FRECUENCY @10% DUTY CYCLE tHrt FIGURE G
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IH5040-IH5051 Family

- BINTERSIL
- BINTERSIL

SWITCHING STATE DIAGRAMS

SWITCH STATES

OUTLINE DWG

- [QUTLINE DWGS

ARE FOR LOGIC “1* INPUT - 'FD'Z_]"‘ DE, JE, PE) B -(OUTL.INE DWE TO-100) -
W e
“'TL “i': Tu 'Tn
10 L]
SPST — o
IH5040 (D§{on) < 752 sl orelics sott——orellon
I I
o | 1
. \ o
noRHD—p- woH -
én .]J!: 7
oo T &1: J’u
cND v I
DUAL SPST . - woow
15041 {rpg{on) < 7502} o % fe In
& ol—--«yrf——'o o 5 o£--—'c-f"-%6°1
\N1OE--@-D--J mroi.{}{:"J | ‘
o B woto[ Dy §
PPl NS S CRN ’ s;‘c:v-“——c-J"L “oe
én él? '
oun - Lla éu
GHND B
oW (DG188 EQUIVALENT) |
SPDT ' L ?w ‘fn v . [
IM5042 (rps{en) < 758} ?:o ?g P ) _
5 o-L_-—oT'Lﬁou\ ] S:ol—m—o:ri—’-om
Szoi—o,:u_-—’ocz Sgc»-"—:éa.i:_!-':'—“b'u,
W o o woH I
én 4}12
o A ‘]_‘13 ém
BN ¥
{5G197 EQGUIVALENTT
DUAL SPDT v o Y
IH5043 {rps{gn) < 75:2) o 9 P Qu
T e o
Jlf? gE—oj\—I ]_D.._'m—.ooa m: ;.E_ok_l )_b__lv-_o :
D P, oD
D) NS s £ ) B DY
.. ] ssob—ay Hion
1 12
L T
- GND W
vy vt
OPST o e iy Qe o
I1H5044 (rpg(on) < 759 fo ) -
5 o Q—T’L 1 Dy 5 16 _Q-T‘:—-lno oy
1 |
Szo-:——-—o""&' o 5z 520‘——0'4" o0
ST Y NS we™ Oy
é'l'l‘ = (le
ono - éli J’m‘
G, '
' ‘ (DG185FQU1\YALENT)
DUAL DPST L v " '
Tm ?‘B ?1: ?n
IH5045 (rDs‘on’ < 758) " e . o9 - l
- 53 £ S N4 553 ED44
ny ot Tl ] ]
s e N e
Mg o2 _| ) .
sod =2 ¥ delisy, meH 3y |,
Sio———c 50, N B - LW
EVG-) I 1 )
An' ‘Lm .
SN s é'la ém
anp: - - . '
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IH5040-1H5051 Family g L
SWITCHING STATE DIAGRAMS (Cont)

SWITCH STATES

ARE FOR LOGIC “1" INPUT FLAT PACKAGE [FD-2}  DIP {DE) PACKAGE TO-100
— , A . — . -~
:é-' {; le T_” :
L] g i
RPDT . . - - S]Q.f__._._.o’dic By L. g
'IH5046 {rpg (ON} <750) :;gi——-vﬁ-igg; Szoﬁ—cr‘:"‘--!-ow
. S:o%—-—gjj—-:—cﬂs Sao—’—-—o-{"—--a-ona
,sr:gi _J = 1] g‘oifyrfhion,
e
én ya i
wo v JERN T .
ano
. R .. . ' 7
apesy " " %o T
IHEN47 (rpg (ON) <7502 %0 %
. , ", 5 o,“__o—rr_io 3
7 E—_ S T a0l oreilon
; - sy o;——o—h’—%c o el — orel®om
, - SEHESIT ol ot
! ' - nolH [
I e ’ ln tI’u :

GHD v
: : : v v
DUAL SPST : vy ¥r ’ Tu ?:1
IH5048 (rpg (ON) <3582) . ?_m ?9 F
. 5 oi—c—rﬁ—h—o B 5 oi—uo-‘r“-—lo 0y
|N;.o‘—2'—oD_—b——J 3 ' Ny OE-QD-D-J
oo Yty wr 02t -7
520—61-—_0}’.1——‘097 5 02 GJ"‘——HOUz

&“ . '!'w l ém -:éu

GNE W=
GHD We
. . _ (DG184 EQUIVALENT)
DUAL DPST w - TL” %_1
IMB049 {rpg (ON) <355) %o T '
16 N 1
14 it &1 o ———0TE 0
2;3".3._.:,&1, B il e o
IN-|Q-‘£—D—D—_.J 1Ny o_...DaD-- -
IN’OE—'D‘*"'D'."‘ I m;oﬂ_[ )..'>.
20%_041 '::r'""‘ic o 5701—--0:!'11_0 -
S sl odwltion,
J,." J’w_' .

GND v
vy - (DG187 EQUIVALENT)
SPDT v wt . ?IZ ?1:
IH5050 {rpg [ON) <3501 o 9a
i : 5 D1———--;O'IIT"‘—I—40'3| S‘Oi—vrt—‘cm
Szoi_oi\v——do op & OL—O‘L-:——-?-O Oy
o] I 1 A
o> o H
én. - 12 I i 3
A S C e
, chNE Y=
) {DG180 EQUIVALENT)
DUAL SPDT v s woow
IH5051 {rpg {ON) <3552} R LI C e v
5 OL;-‘—OT“——;O Dy 510_176—6—_"(1-—;001
&] _
o OE o [ = s I
e S B =
sy 0?—04'"170 oy [ Q?_D_{},_,
MO0y 0% s;o?_._ov-rl’-._zobg
(L” .lﬁ 55 O————0Q | v1—0 04

GND W &13 $|4

GNE [
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IH5040-IH5051 Family
e

IMPROVED SAMPLE & HOLD
USING iHS5043

BV
2 ?
ANALOG N 2 "r'cl 16
INPUT O~ ) Tho 15
{——-——A J 14
H 154/ -
=15

" 10,000 oF
_ T eaLysTrRexs

T LOGIS INPYT

@ b oo fe | [ |-
I:'.
‘.:ll
¥
|

: +3 # > SAMPLE MODE
1H5043 ' DV w > HOLD MODE

USING THE CMOS SWiTCH TO DRIVE
AN R/ZR LADDER NETWORK (2 LEGS!

1 e
xTO— — YVanalow
] 45
=21l < I L
: H 3 [T sy TR,
. LOGIC
4 12 STRUBE
-VANALOG[ -
5] D 112 T
EXAMPLE: If =V =--10VDC and +V = +10VDC [ 1 n
ANALDG - ANALDG b < 15¥
then Ladder Legs are switched betwean £10VDC, depending upan state 7] \L"“I . P .
af Logic Strobe. ’ o | | " - ...JTL.
- T2
2o 37 ~VANALOG LOGIC
< 1H5043 STROBE
$ S
il [
ETC. mmnih v gtC,
DIGITALLY TUNED
LOW POWER ACTIVE FILTER
r
100K
- ‘-‘v"
100k 10,000 pF 10,0000F
A, Il Il
b 1F —I
c c
HLPASS ' BANDPASS
- ouUTPUT DUTRUT
camaL .. Teoka so2t o O
A
Input OV " (,L .
B 0 PA .
ookt L losn Soreut
- R . r
1kit ] B80KSE & BRkit
[ <Ta

Constant gain, constant Q, variable fraquency filter which
provides simultaneous: Lowpess, Baddpass, and Highpass
outputs. With the component velues shown, center freguency
will be 235Hz and 23.5H% for high and low logic inputs
respectively, @ = 100, and Gain = 100,

1
fr, = Center Frequency =
n auency =R

3.53
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IH5040-1H5051 Family

FOR INTERFACING WITH T2L OPEN COLLECTOR LOGIC.

ok

+15y

TYP. EXAMPLE FOR +15V CASE SHOWN

FOR USE WITH CMOS LOGIC.

i

i -

|

! | GND
- |

|

yt

"Voo

CMOS GATE

15V s vt & BY
oV = = -5V

LOGIC INTERFACING

T J_L

LOGIC

+15V QR +Vpg 1Yy TERMINALY

3:85
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IH5052/IH5053
MAXIMUM RATINGS

VY- e <33V
Current (Any Terminall <30mA VE-Vpo.ooo e e <30V
Storage Temperature .................. —65°Gt0+150°C VDV e i e <30V
Operating Temperature ................ —58°Ci0+125°C B £ J < x22V
Power Dissipation .......coirvivamverieracann ... 450mwW Vi=V- B <k 1Y
(All Leads Soldered to a P.C. Board) L VE-VIN cvov i e e a ey e <30V
Derate 6 mW/*C Above 70°C VL=GND i <20V

Lead Temperature (Soldering, 10 sec} e 300°C Vin-GND

Stresses above those Ilstecl under Absolute Maxnmum Ratings may cause permanent damage to the dewce. These are
stress ratings only, and functional operation of the device at these or any other conditions above those indicated in the
operational sectlons of the specifications is not implied. Exposure to absciute maximum rating conditions for extended
periods may affect dewce rellab:llty .

>

"ELECTRICAL CHARACTERISTICS (@25°C, V+ = +18V, V- = — 15V, VL= +5V, GND=0V)

) MIN./MAX. LIMITS .
PER CHANNEL . "".l.rl“v CDHIIERGIAL TEST CONDITIONS
SYMBOL CI-IARACTEHISTIC +55°C [ +2%°C +125°C o +25°C +TC UNITS
hnjon) Input Logic Current} 1 1 1 1 1 1 A Vin =2,4V (IH5053) = 0.BY | IH5052
IiNSFR) Input Logic Current [ . 1 1 1 1 1 1 wh | Vin= 0.8V (IHS053) = 2.4V (| H5052) ’
"DS(ON) Drain-Source On [ 75 75 100 & 80 100 o lg=10mA, Vanalog =10V to
Resistance + 10V
Arpgiony | Channel ta Channel- 25 ' a 0
: Rpsion). Match . (typ) {typ)
YANALOG Min. Analog Signal ) 1 M =10 v
Handling Capabllity : : ) : i
IDiOFF) ‘Switch OFF Leakage 1 1 100 5 5 100 nA VianaLOG =—HIV.to +10V
. Current.
Ioion; Switch On Leakage 2 2 200 10 10 100 nA Vb = Vs = -10V to +10V
+IgsoN) Currenit. . E .
ton Switch “ON" Time 500 500 : | ns AL =1k, Vanglog = — 10V to
+10V See Fig °2
tare Switeh "OFF" Time 250 250 ns FL = K0, Vanalon = — 10V 0
] +10V Soa Flgog«
QN Chargé [h]action 15 20 mV | See Fig. B
OIRR Min, Off Isolation | 54 ' 50 d8  [f=1MHz RL=100 CL EpF
Rejection Ratio -See Fig. G (Note 1)
1+ + Power Supply 10 1G 100 10 10 100 A
Quiescant.Curent o )
" - Power Supply 0 10 100 10 10 100 uA V=415V, V- =15V, V=45V
Quiescent Gurrent with GND
v 146V Supply 10 10 100 10 10 100 . wA
Quiascant Current
lanp Gnd Supply 10 10 100 10 Ly 100 pA
Quiescent Current . ) |
CCRR Min. Channel 1o 54 L 50 de One Channel Off; Any Other
Channel Cross ’ Channel Switches as per Fig. E
-Coupling Rejectlon ' ‘ [Note 1)
Ratio ' |
Note 1: Not tested in production.
TEST CIRCUITS
FIG. A ' . FIG. B - FIG. C
Auudnitau\rwr : ANALOG INPLT '

50

LOGIC LOGIC -

INPUT i Your INPUT Vour Vout

L ' av T .
LOGIC INPUT
I I I I {NOTE 1)
¥ =y °_D_>" W= ] f'D_D' "
10,0000F I

387
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IH5052/1H5053 EEINTNSIRSIL,

THEORY OF OPERATION

A. Floating Body CMOS Structure

In a conventional C-MOS structure, the body of the “n"
channel device i$ tied to the negative supply, thus forming a

-5V

reverse biased diode between the drain/source and the body P-RATERIAL

(Fig. H). Under certain conditions this diode can become ' . As’adéﬁgf o B VouT
forward biased; for example, if the supplies are off (at HPUT of ) |s

ground} and a negative input is applied to the drain, This can ' o

have serious consequences for two reasons. Firstly, the ' T a0

diode has no current limiting and if excessive current flows,

the circuit may be permanently damaged. Secondly, this .

diode forms part of a parasitic SCR in the conventional . T
C-MOS structure. Forward biasing the diode causes the SCR .

to turn on, giving rise to a “latch-up” condition. ) o . FIGURE H

Intersil’s improved C-MOS process incorporates an addi-
tional diode in series with the body (Fig. I). The cathode of
this diode is then tied to V-, thus effectively floating the
body. The inclusion of this diede not only blocks the exces-
sive current path, but aiso prevents the SCRfrom turning on.

B. Overvoltage Proiection

The floating body construction inherently provides over- ANALOG
voltage protection. In the conventional C-MOS process, the BiGHAL ©
body of all N-channel FETs is tied to the most negative power

supply and the body of all P-channel devices to the most

positive supply (i.e., 15V). Thus, for an overvoitage spike of

> 115V, a forward bias condition exists between drain and

body of the MOSFET. For example, in Fig. H if the analog

signal input is more negative than —15V, the drain to body of

the N-channel FET is forward biased and destruction of the .
device ean result. Now by floating the body, using diode D1, FIGURE |
the drain to body of the MOSFET is still forward biased, but

D1 is reversed biased so no current flows twp to the

breakdown of D1 which is = 40V), Thus, negative excursions

of the analog signal can go up to a maximum of.— 25V,

When the signal goes positive (= + 15V, D1 is forward bi-

ased, but now the drain to body junction is reversed for the
.N-channel FET; this allows the signal to go to a maximum

of +25V with no appreciable current flow. While the ex-

planation above has been rastricted to N-channel devices,

3 Vour

A

i

the same apgiies to P-channel FETs and the construction ' - As'fc?ﬁgfr @ Vour
is as shown in Fig. J. Fig. J describes an output stage N

showing the paralleling of an N and P-channei to linearize _ v nom

the rpsian) with signal input. The presence of diodes D1 and - T DRIVER R

D2 effectively floats the bodies and provides overvoltage >

. =1
B
D S
protection to a maximum of = 25V. g —%
_ . B oo o B s
. B
D2
-

FIGURE J
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IH5052/1H5053
LOGIC INTERFACING

TIL
LOGIC

FOR INTERFACING WITH T2L OPEN COLLEGTOR LOGIC.

10k{2

L
LOGIC

~g ' +15Y

t
I
I
I
|
|
I
I
t
]
]
1
1
i
g
|

LA R L S T S

TYP. EXAMPLE FOR +15V CASE SHOWN
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IH5052/1H5053 o ,

FOR USE WITH CMOS LOGIC.

—|
I
I
I
I
|
!
i
i
i
i
4

! {
} |
| l S }
vt ! I ]
u | w
v | o—f : u;
AN iy
——
| i .
| i .
lemosoare _ V|

20k

18>yt sy
Vo V™ > — {5y

APPLICATIONS

PROGRAMMABLE GAIN NON-INVERTING AMPLIFIER WITH SELECTABLE INPUTS

+15V

1 5=
IH5052/3
VINi 5 . a,ar g
CHy oT_D_D.J ) @ Vour
Vinz o— ﬁ_{—x_ »
g D>
16
Ving 0= ’r‘ 1]
o D>
Ving © 5 ~:/|/‘ 7 18ki1
| ‘e
‘CHy °_B_°D_>J §9.m:
I a
4l 121 2kit
18y +5¢ | §’°°"" )
gmm
-

104041

ACTIVE LOW PASS FILTER WITH DIGITALLY SELECTED BREAK FREQUENCY
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IH5052/1H5053
APPLICATIONS (Contlnugd)

BINTERSIL

4-CHANNEL SEQUENCING MUX

.

SEQUENCER DECODER ANALOG SWITCH
{2 RIT BINARY COUNTER) . &
. 30 30 | —o————5 Yunn
4 ol £n 1My b
K e -
MUX pL::a —:D J/ 7]l
SEQUENCE o—————1 FLoP
RATE x & b3 e ~ . " Wing
RESET_|29) 1 N _.:ll’ >_D___
RESET ¢ . "D {/ [+
2on e N E ) & Ving
] M 1
— gk B * —.?/
far | ° D-D_ I31
] KFLOPTE . 2o 21 o '."2 L < Vina
RESE i e DY ] __ .
DO | .
- © DUT
BUAL J-K FLIP FLOP 3 INPUT NAND
POSSIE(LITIES POSSIRILITIES
TTL - SN5473 | TTL-113 SNsat0
: . CMOS = CD4027 CMOS - 1173 CR4023
 ENABLE &
Truth Table [IH5052)
MuUX SEQUENCER| SWITCH STATES
ENABLE | SEQUENCE QUTPUT | {—_ DENOTES OFF)
RATE 20 2 SW1| SW2|SW3(5wW4
0 i) c| o - =1—-1=
1 0 0 0 ON| — | — | —
1 1 pulse 1 o — | ON| — | —
1 2 pulses o] 1 el el B
' 1 3 pulses 1 1 — | — | —|OGN
1 4 pulses 0| o CONf — ] — | —

A Latching DPDT .

The latch feature insures positive switching action in response {0 non-repetitive or erratic commands. The A1 and Az inputs are
normally iow. A HIGH input to Az turns S1 and Sz ON, aHIGH to A1 turns Sz and S4 ON. Desirable for use with limit detectors,
peak detectors, or mechanical contact closures. ' .

+15¥
Tw

5

Tﬂ

+5¥ vt i
- | CER Truth Tahle (IH5052)
— al
: D>/ o T
| I = ouT1 CHE
j . STATE OF SWITCHES
+5Y : IR COMMAND AFTER COMMAND
pa] P \ . 2 A1 52 & 54 S1 8 S2
. il ? i 0 same same |
QUAD 2 INPLIT 14 Sz 0 1 on off
NAND GATES Tﬁ'}_‘D_D_ 7. 1 0 off on
TTL - OM740G ! 1
- 410} o]
oon OMEM00 . 15]‘ oo 1 1 INDETERMINATE
or DMT4C00 T
- _\i_
-—&-—OSa
' GND
Iy G
' b
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INFEE o  IH5108
I]N.".”EI.’@I]L ' 8-Channel Fault Pi'ofected
' CMOS Analog Multi plexer

FEATURES GENERAL DESCRIPTION

o Ultra low Iaakaga—ln( off) < 100pA The IH5108 is a dlelectrically isclated CMOS monolithic
s Power supply quiescent current less than 1mA analog multiplexer, designed as a plug-in reptacement for the
° 13V analog signal range . DG508 and similar devices, but adding fault protection to the
* No SCR latchup . standard performance. A unique serial MOSFET switch en-
« Break-before-make switching . sures that an OFF channel will remain OFF when the input
. Pi ible with DG508, HI508 and AD7508 exceeds the supply rails by up to = 25V, even with the supply

in compalible wi g 08 an TLORAEE - voltage at:zero. Further, an-ON channel will be limited to a
* All channels OFF (i;_x=100nA) when power OFF, for

o throughput of about 1.5V less than the supply rails, thus
analog signals up to =25V : affording protection to any following clrcuitry such &s op
* Any channel turns OFF (I k< 100nA) if input exceeds amps, D/A cofivérters, etc: Gross talk onto “good"” channels-
~ supply rails by up to 25y Throughput always i &lso prevented, : . j
< 14V (£ 15V supplies) A binary. 3-hit address. code to ether with the ENable input
* TTL and CMOS compatible blnary Address and 50 selection of any one chgannel or none at all. These 4
ENable inputs : inputs -are all TTL.compatible for easy Iogic interface; the
. ENable input also facilitates MUX expansion and cascading.

. 1 !
FUNCTIONAL DIAGRAM : | PECODE TRUTH TABLE
Az | Ay | Ao | EN| ONSWITCH
. XX [X|o0 NONE
T v T il S— 0 o . 0 1 1
. . oloc|1 1 2
s20—o—""o——¢ ofl1|o]1 3
' 4
s10-—o0—o—— ttolofi|
sicm—o—Y— 4 :II ? i E} :ll ?
a c ‘r .. n i (B ) . . e
Sso—o*""'o—- pck B Ot I O | 8
Ag, Aq, Ap, EN '
S50—O—BO—4 . Logic *1" =V 224V -
s .«7. — . “Logic ‘O” =Vg =0, BV
S8 ——0—"T O] - PIN CONFlGURATlON {outline dwg JE, PE)
. ADDRESS DECODE o] 0 fofrle - :l A .
1OF8 . | _ C &N [Z] [ 2
J_; l | : - [3] 1_—4| GND
_ A M EN {ENABLE INPUT} ] _ ' 8t E‘ :' V+
3UINE BINARY ADDRESS INPUTS | ' sz [3] 12] 85
1.0 1}ANDEN HI : :
ABOVE EXAMPLE SHOWS CHANNEL 6 TURNED ON © % [6] [11] s
S | O « [ o =
o [e BER
TOR VIEW
ORDERING INFORMATION
PAFIT NUMBER' TEMPERATURE RANGE’ - . PACKAGE
1H5108MJE i —-55°C to +135°C . "'16 pin CERDIP
IHS1081JE —20°Cta +85°C ", 16 pln CERDIP
IH5108CPE 0°C to 70°C ) 16 pin piastic DIP
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IH5108

ABSOLUTE MAXIMUM RATINGS .

Vin{&, ENJtoGround . .......ooven s cieee. . =15V 1015V
VgorVploVt .o i, cee. . 425V, =40V
Ve OrVatOV ™ tviuivenvnrenoairorsears.. — 28V, +40V
V+toGround .......... e, R, |1
Vo toGround «.oviveaan i teraeae e =18V
Current(Any Terminal)........... e e

.20mA,

Stresses abova thase listed under Absolute Maximum Ratings may

Operating Temperature .,
Storage Temperature ... ..
Power Dissipaton (Package)” ..

BINTERSIL

.

..... e eruenn.. —0510125°C
e veo. .. —B510150°C
....... e e ea e - - 1200mMW

* All leads soldered or waided to PC board. Derate 10mW/*C above

70°C.

vauge:permanent damage to the device. These are stress ratings only, and functlonal-opera-

tion af the device at these or any other conditions above thoseindicated in the operational sections of the sp_eciflcation's isnot implied. Exposureto apsoluté max-

imuri rating eonditions for extended periods may affect device reliabliity.

ELECTRICAL CHAﬁACTERISTICS v+ =18y v- = —15V, Vg =2.4V, unless oihérwise specified.

Downloaded from Elcodis.com electronic components distributor

NO MAX LIMITS _ _ o
GHARACTERISTIC |MEASURED|TESTS) TYP W SUFFiX LCBUFFIX UNIT ~ TEST CONDITIONS
TERMINAL [ PER |26°C [~ -0 T oo | qosec | ~220°C7 | 250¢ 85°C! : : .
TEMP . 0°C 70°C
. StoD 8 |7o0 {soo | soo | 1200 [ 1200 | 4200 | -igco V=10V, Sequence each
. . . . ' . g lg = ~1.0mA switch on -
8 |s00|eco | soo | 1200 | 1200 [ 1200 [ 1800 Vp=—10V VL = 0.8,
: ) ' lg= —=1.0mA VAH=2'4V
‘| 5 | ATD8tom) 3 10 10 KO psten)max ~ DS(onymin )
W , Afpglomy=—— Vg =+ 10V
| © 'psionjavy.
' g Isiart) 5 §" [0.002 0.05 50 0.1 50 |- Vg =10V, Vig = —10V
H _ 8 o002 0.05 |. 50 0.1 50 Vg = — 10V, Vp =10V
: lD(Off) C 1 0.03 0.1 100 0.2 100 ah V=10V, Vg= —10V | Vgy=0
: 1 [0.03 0.1 100 0.2 100 Vp= — 10V, Vg = 10V
Inon D 8 0.1 0.2 108 0.4 190 Vgiay = VYo =10V Sequence each
. : . . : switch on
8 01 0.2 100 0.4 100 VS{AH} =¥p=—10V VL= 0.8V, Wy =24V
F |lg with Power OFF ) 8 1 100 1000 50 50 5000 v =V =0V, Vg = 25V, !
G ' " Ny =V =0V, Ag, Aq; Ag=0V or 5V
L |lgier with 5 8 1 2000 | 5000 5000 | 5000 | Vg = %25V, Vp = ¥ 10V |Sequence sach
T QOvervoltage (Note 1) - switch
| tEnton) lafon) Ag, Ag, EN 4 01 -10 w30 =10 - 30 Va=24Ver OV
N | or . : - P
IEN(Off} 'IA(Oﬂ] 4 o 10. 30 10 30 VA =15V or OV
tyransltion D 6.3 10 Ses Figure 1
topen 0.2 ' See Flgure 2
tonzn) ) 0.6 15 S |"See Figure 3
tome 7] _ 04 1
o
¥ [lon-tots Break- D 2 50 25 10 ns | Vgy= +5V, Apg; Aq, Ap Strobed
N | Before-Make VN = ="10V, Figure 4
A | Delay Settling
M
| Time : ]
G| “oRF™ Isolation D &0 dB | Vgy=0, B =200%, G =3pF, Vg =3 VRMS,
: _ f =500 KHz
Cstoth 8 5 Lvg=0 Ven =0V,
1Cniotn D - 25 - pF | Vp=0 f="140 KHz
Cps(oin Btos 1 Vg=0,Vp=0 | 01MHz
3 Supply + vt oo 500 | o900 750 | 800 | 100 | a | AV Ven =Qor 5y
p |Current [~ - Ve T ]800 | %00 | 750: | 600 1600 ¥
Note 1. Readings taken 400ms after the overvoltage ocours, ‘
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IH5108

Va
< 100ns

h<100ns |

Your -

Va1 = +10V

Vag = =10V

Yout .+

Vg1 = —10V
Vsg = +10V

0.8V -

hione (18— Y=—

.-:'--510N-

tuing(1 = 8)

Flgure 1. byananion SWitehing Tost

§
Sz
8z
Sa
S -
IH5108 Sg
Sy
Sg—O5 v
FROBE
Vour :
5v O—EN =
GNp ¥-] |
. nivean
. = ‘:RP "‘."GFI
! =15y [ | PROBE IMPEDANCE
R [ Rp =1M22
- Cp =30pF
+15V
Az ? §i
-2
Ay i B SzTHI!US?H-_9 . v

Ag IH5108 =

Va |

@ 5g
o
(=3

w - -3V
tr<100ns LY
tr<100ns o - \. 08y’
Veur "'_'s* et
S{ON 5 ON

50% 50% 50% 50%
" —=| topen |- —=| topan |—

' Figureé 2. Yoper {Bragk-Before-Make) Switching Test

#18V i
. VEN i
Az g v 1:<100ns
- o———
21 ) 2 THRU 53 51 ti<100ns 0.8Y
Ao IH5108 l= '
e i . ) Vour |=—tEN{DI)
=EN
vex 15V
GND - Vgy= =5V —tEN{Gn)
Figure 3. 1., and t.4 Switching Test
aolife ™~ E At _
+EV[Z 5] a2 o Brid tofr OF LOGIC ©
—15v |3 E__‘_ " -INPUT <10ns
= - 3V
__.E. 13| 415y —t? Ag, A, Az
- ’—"'E IHE108 = P : 4;(S:I' . SEQUENCED
] - B | - ] .
+—s] | L , BREAK-BEFCRE | DL et
+7] Py MAKE DELAY—-—f_ e e Ry 1,
Viour - :
I 4 v i
= vour h }
10K2 BREAK-BEFORE. | I : i “INPUT
—= y———10v.

MAKE DELAY —-f y=—

__Figure 4. Break-Before-Make Dalay Test
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1H5108
DETAILED DESCRIPTION

The THE108, like all Intersil’s multiplexers, contains a set of
CMOS switches forming the channeis, and driver and
decoder circuitry to control which ¢hannel turns ON, if any.
In addition, the IH5108 contains an internal regulator which
provides a fully TTL compatible ENable inpui that is identical
in operation to the Address inputs. This dees away with the
special treatment that many multiplexer. énable inputs re-
quire for proper logic swings. This identical circuit treatment
of the ENable and Address lines also helps ensure the'exten-
sion of break-before-make switching to wider multiplexer
systems (see applications section).

Another, and more important, difference lies in the switching
channel. Previous devices have used parallel n- and
p-channel MOSFET switches, and while this scheme yields
reasonably good ON resistance characteristics and, allows
the switching of rall-to-rail input signals, it also has-a number
of drawbacks. The sources and drains of the switch tran-
sistors will conduct to the substrate if the input goes outside
the supply rails, and even careful use of dicdes ¢annot avoid
channet-to-output and channel-to-channal coupling in cases
of input overrange. The IH510B uses a novel series
arrangement-of the p- and n-channel switches (Figure 5) com-
bined with a dielectrically isolated process to obviate these
problems. ’ .

—-15¥ +15V -15¥

SIGNAL
INPUT

COMMON
QUTPUT

T.T 7
o 5

~15¥ FROM +15V FROM
DRIVER DRIVER

,

.

Flgure 5. Serles Connaction of Channel Swilches

Within the normal analog signal band, the inherent variation

of switch ON resistance will balance out almost as-well as

the customary parallel configuration, but as the analog
signal approaches either supply rail, even for an ON channel,
either the p- or the n-channel will become a source follower,
dlsconnectmg the channel {Figure 6). Thus protection is
provided to any input or output channel against overvoltage
on any {or several) input ar output channels even in the
absence of multiplexer supply voltages, and applies upto the
breakdown valiage of the respective switches, drawing only
leakage currents. Figure 7 shows a more detailed schematic
of the channel switches, including the back-gate driver
devices which ensure optimum channel ON resistances and
breakdown voltage under the various conditions.

Under some circumstances, if the logic inputs are present
but the multiplexer supplies are not, the circuit will use the
logic inputs as a sort of phantom supply; this could resultin
an output up to that logic level. To prevent this from ocour-

ring, simply ensure that the ENable pin is LOW any time the,

multiplexer supply voltages are missing (Figure 8).
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EINTERSIL

{a) OVERVOLTAGE WITH MUX POWER OFF

+ 25V FORCED
ON COMMON
—25V =25V | Q@ n DUTPUT
. ‘OVERVOLTAGE r,n ] ) LINE BY
—_— EXTERKAL
N-CHANNEL MOSFET ID CIRCUITRY
1S TURNED ON
BECAUSE Vas = +25V M-CHANNEL
’ = = - MOSFET I3 OFF
P CHANNEL
MOSFET IS OFF

() OVERVDLTAGE WITH MUX POWER ON

'

~16Y +15¥ ~15V

+25V FORCED
ON COMMON
—25¥ QUTPUT
OVERVOLTAGE LINE BY
EXTERNAL
\ CIRCUITRY

N-CHANNEL MDSFET / ' N-CHANNEL
IS TURNED ON

) MOSFET IS OFF
BECAUSEVas=+10V  _4svFROM +15VFROM P.CHANNEL

DRIVERS  DRIVERS MOSFET IS OFF

Figura 6. Overvoltage Protection

TI1 L1

LTy TFLTF

=15V —18v
-

FROM
DECQDER

+15¢
_ Figure 7. Detailed Channel Switch Schematic

+15¥W

1N514.* e~ Jsla
;-——E : E Az

_E“' ~10v [3] l—.

100pF :Emm s1 (4] 18]+ 15v ~

"‘"_1 N L T
A sa[8] fi]ss
EN 87 o) 57
oia] 9] 8s

' Figure 8. Protectlon Against Legic Input
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IH5108 - | - EINTERSIL
MAXIMUM SIGNAL HANDLING CAPABILITY |

The IH5108 is designed to handie signals in the =10V range, Figure 10 shows the input/foutput characteristics of an ON
with a typical rpgpn of 6002; it can successfully handle channel, illustrating the inherent limiting action of the series
signals 'up 1o £ 13V, however, rpgiey will increase to about switch connection (see Detailed Description), while Figure 11

1.8K. Beyond =13V the davice approaches-an open circuit, gives the ON resistance variation with temperature. C
and thus 12V is about the practical limit, see Figure9. . : '

.

e Ta= +25°C “Tos{sn) =
’ . L
“OFF” BEYOND ' " .7 “OFF"BEYOND
THIS VOLTAGE 156K THIS VOLTAGE
—-1Kg .
. e ' 3
~Vsounce 4 L L . ve— L L T L L 1 e TR » ;Vsouacz i
Y -2V -10V -8V -8V -4V -2V OV 2V 4V BV BV 10V 13V MV :
Figure 8. rpg(on) vs Signal Quiput Voltage @ Tp = +25°C
) ) .
‘.
":—EC - 16
Taviz 15
]: +Vayr,
~15v[3] i) A
— 4] [8]-+15v A1
H5108
{6 [11]——4 -+ 12
"“—E E——' 10
Vour—| 8 :9]—1 .
Viy —5
—4
VN by g 0 .
VIN‘-I-I1~II--4-vIF\I|IO!I!I[II\I}II"M'"“
-24-22 -20-18—-3 —14—12 =10 -8B —6 -4 —2 2 4 6 B 10 12 14 16 18 20 23
: -z
——_4 N
; -5
8
——10
— iz
—+—1s
—--16
k
~Vour

~ Figure 10. MUX Outpus Voltage vs Input Voltage
: Channe! 1 Shown; All Channels Similar
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IHs108 - | :

Fasian)

10004

9000 . :
+10V SIGNALS

8000

=10V SIGNALS

8000
—+ s00%
—1- 400 .
—1— 3000
Vaupp = 218V —- 2002
Vin= =10V - 1000
- | ! L i .
- 55°C - 25°C 25°%C 75°C 125°C "
TEMPERATURE
3 . . Figure 11. Typical fpgqy vs Temperature
USING THE IH5108 WITH SUPPLIES OTHER | Tosion)
THAN =15V - A ez
' 20000 |-
' 18004 —
The 1H5108 will operate successfully with supply voltages 18000 - FOR =2V SIGNALS
from =8V to =15V; rpgpn INcreases as supply voltage 12008
decreases, see Figure 12. Leakage currents, however,
decrease with a lowering of supply voltage, and therefare the 12008 -
error term product of rpgen and leakage current remains 10000 -
reasonably constant. rpg(on alse decreases as signal levels soon
decrease, For high systein accuracy [acceptable levels of —
Tpsiory] the maximum input signal should be 3V less than the
supply voltages. The logic levels will remain TTL compatible. Ao0n - [-
200G
| | | »
=0V ) =5 =10V =15V

Figure 12. rpg(an) ¥§ Supply Voltages
-IH5108 APPLICATIONS INFORMATION '

+15¥ -15¥ DECODE TRUTH TABLE
ON SWITCH

51
52
53

&
>
T
=

EN

-

IH5108 -

Ao

LML
a1 Sa 51

+15¥ -15¥

Az
| —OVour

TTLOR
CMas IH5168

i

INVERTER

EN

Mdaaaxassoocococo0|P

P W I = — S Gy U N I
R R N = I o I o Y o I o R N i e ]
P
o

Figure 13. 1 of 16 channel multiplexer using two 1H5108s.
Overvoltage protection Is maintained between all
channels, as is break-before-make switching.
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IH5108 APPLICATIONS INFORMATION (Continued)

i)

Vi
] ; ) . . +5V +15V
TTLICMOS INVERTER T T

Ag O i
MO _ IH5108

‘ AzO 1DUTOF B
. Aao—-—-—-'—r——-D'“:: EN Mux
ALO } O’E'l"‘ D1

TTLCMOS NOR GATE

L

I
1 anaLog inpuTs @ Ny ] OD“D‘ J

“IH5108 ‘ o
[ " 1OUTOFS . g 4 z

SR L

¥ anaLocnpuTs 18

: . : . IH5053 $—OVour )
' A, 508 - '
“hz ] 10UT OF 8 , ;
st B
11 . . Sg
i RN R 7 * =
7 24 : |
7 ANALOGINPUTS =%~ IN: OD—I>_ 3
| ing| “ :
n D>
At . IHSt08 I '
e 10UTOF8 R N _c__sJ;q_ s
:D : EN MUX - - ’
[T T T T T 7]
% anavoe INpuTs %2 -.J_.- l
—15¥
DECODE TRUTH TABLE DECODE TRUTH TABLE
Ay As [A; A, [Ao JON sSWITCH © Tada[a:]a JaJonswiTcH
0{o0joj0]o0 81 ‘ 1lo0]ojo]0 517
g(0f0o|O(1 92 1]oflc|of1 518
afojo|1{c 53 11]o0{o0f(1]|D 518
p{ojo1]1 54 10|01 1]1 S20
ofof1 )00 55 11af1]0]|0C s21
p{of1 01 S6 10101 §22
ojoj11]0o s7 1lo|1]1]90 323
ploft1 1]t 58 11of1]1]1 524
a({1ycjo0jo 58 111]0|0]0 - 825
g1 a0+ 310 1111001 526
Dlijoef1]o 511 1(1|0[1]0 527
o1 o 1] 512 1P1]1011|1 528
ol1]1|ofo 13 111100 529
o110}t 814 111101 S30
altj1|11o 315 111111} 0 331
gt g1 1 {1 516 117111 832

Flgure 14, 1 of 32 muliiplexer using 4 IH5108s and an JH5053 as a
submuitiplexer. Note that the IH5053 is protected
agalnst overvoltages by the IH5108s. Submultiplexing
reduces output leakage and capacitance.
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IN5108 ‘
APPLICATION NQTES

Further information may be found in: :
ADG3 “Understanding and Applying the Anaiog Switch,” by A020 “A Coockbook Approach to High Speed Data Acquisi-

BINTERSIL .

Dave Fuilagar . tion and Microprocessor interfacing,” by Ed Slieger -
A0 “A New CMOS Analog Gate Technoiogy,” by Dave RG09 “Reduce CMOS Multiplexer Troubles Through Proper
Fullagar ‘ . " Devite Sefection,” by Dick Wilenken.
CHIP TOPOGRAPHY

="
e

SCHESOTA
|97B 54C 1
COPR INTEFSILE

vt GND
- 011tin ]
' (2.82)- mm - '
©3.70
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FEATURES

Super fast break before make switching
ton BONS typ, o4 50nS typ (SPST switches)

_Power supply currents less than 1uA

OFF leakages less than 100pA @- 25°C
guaranteed

‘Non-latching with supply turn-off .

Single monolithic CMOS chip

Plug-in replacements for IH5040. family and part of
the DG1801amily to upgrade speed and leakage

Greater than 1MHz toggle rate

-Switches greater than 20Vp-p slgnals W|tl1

+15V supplies
T2L, CMOS direct compatibility _

" IH5140 Family
High Level CMOS
Analog Gates

IGENERAL DESCRIPTION .

The IH5140 Family of 'CMOS monolithic. switches. utrl-
izes Intersil's latch-free junction isolated processing to
build the fastest switches now available. These switches .
can be toggled at a rate of greater than 1 MHz with super
fast 1., times (80ns typical) and faster toy times (50ns
typical);, guaranteeing break before make switching.
This family of switches therefore combines the speed
of the Hybrid FET DG 180 Family with the reliability and
low power consumption of a monolithic CMOS con-
struction. .

. OFF Ieakages are. guaranteed 1o be less than 100pA at

25°C, No quiescent power is dissipated in either the ON

" of the OFF state of the switch. Maximum power supply

current is 1uA from any .supply and typical quiescent

currents are in the 10nA range ‘which makes these

devices ideal for portable eqmpment and mllltary
applications.

The IH5140 Family is completely compatible with TTL
(5 logic, TTL open collector logic and CMOS logic
* gates. ltis pin compatlble with Intersil's IH5040 Family
and part of the DG180/190 Farmuly as shown i the
switching state diagrams. '

ORDERING INFORMATION

- Order. - Temperature . .
Parl Number Functlon Package Range
1H5140 MJE SPST 15 Pin CERDIP -58°C to 126°C

145140 CJE SPST 18 Pin CERDIP 0°C to 70°C
IH5740 CPE SPST 16 Pin Plastic DIP  0°C to 70°C
IHS 140 MFD- SPST 14 Pin Flat Pack 55 to 125°C
H5141 MJE Dual SPST 16 Pin. CERDIP -55°C to 125°C
 HSHMGIE Dual SPST 16 Pin CERDIP G to 70°C -
IH5141 GPE Dual SPST* 16 Pin.Plastic BIF  0<C to 70°C
IH5141 MFD Dual SPST.. . 14 Pin Flat Pack -55°C to 125°C
IH5141 CTW 'Dual SPST ~ TC<100 0°Cto 70°C
IH5147 MTW Dual SPST T0-500 - 552G to 125°C
IH5142 MJE 5POT 16 Pin CERDIP -58°( to 125°C
IH5142 GJE SPDT 16 Pin CERDIP 0°C 10 70°C
IH5142 CPE SPOT 16:Pin Plastic DIP 0°C-to 70°C
IH5142 MFD SPOT 14 Pin Flat Pack «55¢C t0.125°C
IH5142 CTW SPOT T0-100 0°C 1o 70°C
IH5142 MTW SPOT TO-100 -55°C to 125°C
IH5143 MJE Dual SPOT 16 Pin GERDIP -55°C to 1258 C
IH5143 CJE - Dual SPOT 16 Pin CERDIP 0°C 1o 70°C
IH5143 CPFE ' Dual SPDT 16 Pin Plastic DIP  0°Cto7G°C
[H5143 MFD Dual SFDT 14 Pin Flat Pack =550 tn 125°C
[HE144 M.JE DPST 16 Pin CERDHP +55°C to 125°C
1H5144 CJE DPST 16 Pin GERDIP 0¢C to 70°C
|H5144-CPE DPST 6 Pin Plastic.0IP  .0°G.t0-70°C
IH5144 MFD DPST, - 14 Pin Flat Pack -56°C to,125°C
IH5144 CTW 0PST 10-100 0°C to 70°C
IH5144 MTW OPST © T0-100 -58¢C 10 125°C
{H5145 MJE Dual DPST- 16 Pin CERDIP ~55°C ta 125°C.
 IH5145 CJE Dual OPST 16 Pin CERDIP 0=C to 70°C
{45145 CRE ~ Dual DPST 18 Fin Plastic DIP 0*Cfo 70°C
IH5145 MFD ~  DvalDPST 14 Pin Flat Pack® 55°G tu 125"0

" Note:

1. Ceramic {side braze) devices also available; consult factory.
2. MIL temp range parts &Is0 available with 'MlL-'STD'-BBB-proces'sl’r_fg.

FUNCTIONAL DIAGRAM

V*

FIGURE 1. Typical Driver/Gate — IH5182 - -

371
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IH5140-1H5145 Family | BINTERSIL

ABSOLUTE MAXIMUM RATINGS - V‘+—V'_ <33V NOTE: Stresses above those listed under
. + | 4 .
Current (Any Termmal) Prannineress <30 MA V—VD_ <30V :2?3::.2??’3:‘;?gzmtlgg:snn;aé‘f:if:
‘Storage Temperature ...... -65°C to +150°C  Vo—V <30V fopoare stréss ratings oniy, and func-
: ! ional operation of the device at th
Operating Temperature .... -55°C to +125°C Vp—Vs <f22v ‘or any other conditions above those
- indicated inthe o tional secti 1
Power Dissipation ............ . 450 mw Vi—v <33V the specdlcationsp:asric:?lr:ﬁpﬁ?d;IE::E—
(Al Leads Soldered fo a p C Board} _ lVL'—'VJN <30V . sure to absolute maximum rating con-
Derate & mW/>C. Above 70°C o i <20V e aenced perlads may afect
Lead Temperature (Soldering 10 sec.} .. 300°C VIN <20V

ELECTRICAL CHARA.CTE'RisTlcs (@ 25°C, V* = +18V, V- = —15V, V| = +5V)

l o . MINJMAX, LIMITS
. PERCHANNEL |~
o _ * MILITARY - COMMERCIAL A )
SYMBOL | CHARACTERISTIC |-55°C | +25°C | +125°C 0 +25°C | +70°C | UNITS | TEST CONDITIONS
1INH Input Logic Gurrent | 1 1 1 1 1 0 1 T pA [VIN=24 V Note 1
3 T input Logic Current 1 1 . 'l 1 1 1 uA | |[Vn=08YV Note 1
“foseny | Drdin—Source On 50 | 50 . 75 75 7 | 100 | f |ls=-10mA I
o Resistance - . . VANALOG = -10 V to +10 V
Afpsien Channél.i_o Channel 25 | - 30 0
fos(on) Match {tyn) _ {typ}
Vanaloe | Min. Analog Signal | - | . +10 v
| Handling Gapability
Ipemt Switch OFF Leakage 04 01 20 | 05 0.5 20 nA (Vo=+1DV,Vs=-10V
I5(att Current : 0.1 0.1 20 0.5 0.5 20 Vo=-10¥, Vs =+10 V
I- o+ | Swiich On Leakage | o2 o2 | 40 1 ' 1 40 nA |Vp=Vg=-10V1io 10V
D{an B . ' L . .
I5(0m) Current
ton Switch “ON" Time See switching time specifications-and liming diagramis.
tors | ‘switeh "OFF" Time
Q(INJ.)_ Charge Injection : ' ) 100 150 | pC | See Fig. 4, Note 2
" OIRR | Min. Off Isolation 54 ' 50 | - dB [f=1 MHz Ry = 1000, CL < 5.pF
Rejection Ratio i See Fig, 5, Note 2
A P
" | +PowerSupply . | 10.| 10 10,0 10 10 100 uA
Quiescent Current ]
i - Power Supply 1.0 1.0 | 100 | 10 10 | 100 wA v =15V =15 Y,
Quiessent-Gurrent . ; V=45V
I +5 V Supply 1.0 | 10 «10.0 10 10 |, 100 Ty
Quiescent Current’ : . See Fig: &
IaND Gnd Supply 10 1.0 100" | 10 10 00 | uA
. L Quiescert Current '
CCRR - Min. Chanfélto ~ | ~ 54 50 dB | One Channel Off; Any Other
C Channel Cross ' . Channel Switches
Coupling Rejection i See Fig. 7, Note 2
Ratio i .

Note 1. Some channels are turned on by high (1) legie inputs and other channels are turned on by low (0) :nputs however 0.8V to‘
2.4V describes the.min. range for switching properly. Refer to logic diagrams to find logical value of logic input required
to produce ON or OFF state.

2. Charge injection, OFF isolation, and Channe! to Channél |solat|or_1 are only sample tested in production.
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IH5140-IH5145 Family

-

BINTERSIL

100
80 90 .
IHE141 DATA \ + BV, +8Y SUPPLIES /
70 80 \ ]
| T, = +2E°C
A
e IHE141 DATA 2
g 60 =60 ;
80 b £ =0 £10V, 45V SUPPLIES
1 - F——] +126°C .
a0 \ T = “ I
e —— 5°C [ ——— . +16V, +5V SUPPLIES
30 e 30 -
P =N
20 I 20
+10  +8 +8 1 +2. 0 -2 d -6 -8 =10 +10 +8 +6 + +2 R -2 wtd -B -8 -10
ANALDG SIGNAL VOLTAGE [V} ' ANALOG SIGNAL YOLTAGE (V)
FIGURE 2. rpsion) vs. Temp., @ 15V, +5V Supplies. FIGURE 3. rps(on) VS Pawer Supplies.
| T I T 1T T T T T T T T 77T
N.C. CHANNEL INS {3, 4} i
+0) A 1 : T levq+00 120
. g —"I‘N’L"— __—_‘\
X 45 z o =100 — \
S o = oPE
; v' é a COAX TO 5T VinaLog ™ 10VRP \
[ . . . T g v, .. B FREQUENCY . .
i z B 9 <80 . Vour :
- o \ o = G
= E & ) ¢
o m
5 g = L= - ™S
E 5 . g 5.-60 = ~
- k Vinser = - e \
= .
] NGTE:  #Vyyect nm\rl I _|_—|
Z -10 7 ey -100  -ap =
= N.O. GHANNEL PINS {1, 16} =]
“Vinsger _|_|_ = ¢
. Vinger
-20
G= 1uF ®
' I SCCKET ON.GOPPER GROUND.PLANE JIG !
” P S I N T R 1 1Y I R A NTTI S N B0 1171 RN R RAT
] 0+ +0 100 1K 10K 100K ™ oM
ANALQG SIGNAL VOLTAGE (V! FREQUENCY [Hz)
FIGURE 4. Charge Injection vs. Analog Signal. FIGURE 5. “OFF” Isolation vs. Frequency.

28 T T 71T T T TTTIT T T 71T I 111 A 111 11 N M 111 O B W MR

26

24 120

i‘z o i VDU'I'

2.0 (2) 100 COAX JCRF cHAdNEL) [T

1.8 1©) = - ;:?OFE(-‘ - \

% tsuprLy | () d % wml— = = ™.
L 8 o7 1 i
= 14 - (5) Wi E .

1.2 I"SupPLY (=) : - ) v —] ?\ 80}

10 -~ (8) L—J ' — 5 =

0.8 \\ . STROBE INPUT = a0 '

' ANN ' °

96— T @ 4000 — )

anp \ = . = ® FREQUENGY
o \z’ ' N ot <005mA FAOM T 10 O 2 Sorotrs " hucos
: 1 %0, COFPER GROUND'
0.2 - = a— ' - = PLAI‘IEJI('? e - * =
0 I - e W N E AN o Lol LVIIE b ) !IIIHlI S WEN ]| S R
1 10 B 200 1000 100 ® 10K 100K -um

= PERIOD OF PULSE REPETITION RATE {us)

FIGURE 6. Power Supply Currents vs. Logic

Strobe Rate.
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IH5140-IH5145 Family . EINTERSIL
SWITCHING TiME SPECIFICATIONS : :

(tan, tott are maximum speoifications and ton-ters is minimum specifications)

MILITARY ) ‘ COMMERCIAL
Part ' . | . Test
Number | Symboi | -Characterigtics -55°C | - +25°C | +125°C 0°C +25°C +70°C | Units | Conditions
ton Switch “ON" time 100 " 150 : -
tos | Switch "OFF" time | | 75 : 125 ns Figure 8
IH5140- | tor-tetr | Break-before-make | 10 . "5
5141 | ton [ Switch "ON" time. | - 180 | 175
| ton Switch "OFF" time | 125 ' - 150 ns Figure 9
| ton-tet | Break-before-make | 1 10 ' g 5
ton - | Switch ‘ON”"time | 175 .| 280 -
Yot Switch “OFF" time 125 180 | g | ns Figure 8
torrtot | Braak-before-make : I I
tan |- Bwitch "ON" time . 200 : 300
taft Switch “OFF" time 125 ) 150 ns Figure ¢
IH5142- | ton-tort | Break-before-make 10 N 5
5143 | ton Switch “ON” time 175 C 250
3 : tott Switch "OFF” time 125 160 ns Figure 10
ton-tott Break-before-make N S0 _ 3 5
ton. ' Switch "ON" lime ] 200 300
toff | Switch "OFF" time | - 125 150 ns. | Figure 1
ton-tort Break-before-make | 10 L 5 '
ton Switch “ON" time | 175 | ' 250
toff - | Switch “OFF” time | 125 150 ns Figure 8
IH5144- | ter-toft | Break-before-make . 10 5 -
5145 tan - ~ Switch “ON" time 200 . 300 . '
toft ~ Switch “OFF” time 125 ' 150 ns. Figure:9
ton-toff Break-before-make 10 5

NOTE: SWITCHING TIMES ARE MEASURED @ 90% PTS.

Voura hsv ton toft Q
v [ ]TLINPDT E-;u? @) -
E Wj ’ i\fou‘r ' '. é ’
=] @ e | - o o v
% 1Ng14 Y 4 B
g g ey, o) LOGIC INPUT ® 2 T2L INPUT
z T O '
G) M 1meur vl |
oy I
@) +ov : oy i Vour
I
N |
e e
ton toft -
ton toff
(15) | Lriovy] e e
(5) U Joox i I o g -
() | Y I | Vouraors L ol iy
: . A : =T v & — gy T
By |2 L 0] ® ¢ "Fh
(2= d 18914 2L INPUT Y, I . - E TL INPUT
= I! |+15v : z .
(1) | _ ol : T2L INPUT R )
._“ — 1 P
(2) »ov I !
o [ 1)
FIGURE 10. FIGURE 11.
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IH5140-IH5145 Family BINTERSIL

TYPICAL SWITCHING WAVEFORMS SCALE: VERT. =5V/DIV.
HORIZ. = 100ns/DIV.

TTL OPEN COLLECTOR LOGIC DRIVE fCorresponds fo F'igur_e.a)

IIIII"IVII |
IEI'IIIII

-B5°C ' s25°C  _ +125°C

TTL OPEN COLLECTOR LOGIC DRIVE (Corresponds to Fi_gu're 8)

I TR JI.
.. TTL LDf'IC

BEEE : +259¢ o S mste

TTL OPEN COLLECTOR LOGIC DRIVE TTL OP-EN COLLECTOR LOGIC DRIVE
(Corresponds to Figure 10) . . {Corresponds to Figure 11y .

r .
IIIIIIJII

IHI
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IH5140-IH5145 Family
APPLICATION NOTE

To maximize switching speed on the tH5140 family use
TTL open collector logic (16V with a 1kQor less col-
lector resistor). This configuration will result in (SPST)
ton and t,r times of 80ns and 50ns, for signals between
- =10V and +10V. The SPDT and DPST switches are

approximately 30ns siower in both 14, and tog with the.
same drive configuration. 15V CMOS logic levels can -~
be used (OV to +15V), but propagation delays in the .- -
CMOS. logic will slow down the switching (typical .

50ns — 100ns delays). -

When driving the IH5140 Family-from either +5V TTL or-

CMOS:iogic, switching times run 20ns slower than if
they were driven from +15V logic levels, Thus ton is

about 105ns, and t,1r 75ns for SPST switches, and 135ns

. and 105ns {ton, tof) for SPDT or DPST switches. The low
level drive can be made as fast as the high level drive if
15V strobe levels are used instead of the usual OV—+3.0V
drive. Pin 13 is taken to -5V instead of the usual GND and

- strobe input is taken from +5V to -5V levels as shown in
Figure 12,

Thetypical channel of the 1H5140 family consists of both
P and N-channel MOS-FETs. The N-channe! MOS-FET
uses a “Body Puller” FET todrive the body to -15V(X15V
supplies) to get good breakdown voltages when the

switch is in the off state (See Fig. 13). This “Body Pulier’.

FET also allows the N-channel body to electrically fioat

when the switch is"in the on state producing a fairly - -

constant Rps{ON) with different signal voltages. While

this “Body Pullef” FET improves switch performance, it '

can cause a problem when analog input signals‘are

present (negative signals-only) and power suppliesare -~

off. This fault.condition is shown:in Figure 14. . -

Current will flow from ~10V analog voltage through the
drain to body junction of Q1, then through the drain to . -

body junction of Q3 to GND. This means that there |s
10V across two forward-biased silicon diodes and cur-
rent will go to whatever value the input signal source is
-capable of supplying. If the analog input signal is
derived from the same supplies as the switch this fauit
condition cannot occur. Turning off the supplies would
turn off the analog signal at the same time. .

* This fault situation can also be eliminated by placing a
diode in series with the negative supply-line (pin 14} as
shown in Figure 15. Now when the power suppiies are
off and a negative input signal is present this diode is
reverse biased and no gurrent can flow..
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ar bz
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¥ |
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IH5140-1H5145 Family - EINTERSIL

APPLICATIONS

1 s, '
e Fro ~VANALGS
2] AERE
iy B2 sy 2L
4] A 13 LOGIC
— — £
VanaLoe| 5| J_SW_: 5 . STROB
3 1 [ ’ ’
I sy
10,000 oF _7) I_..A= 10 < I L
Ly- ‘
= STYRENE L o 12 wanatos T
R Lagic
LOGIT INPUT STROBE
+3V w > SAMPLE MODE

0V = > HOLD MODE '

EXAMPLE: I =V apaLo6 = —10VDC and +¥ ana) ng - +10VDE
than Ladder Lags ere swi =10vDC, ing upen state
af Lopie Strobe. '

FIGURE 16. Improved Sample and Hold Using IH5143 FIGURE 17. Using the CMOS Switch to Drive an R/2R 3
: ' Ladder Network (2 Legs)

100ks?
AV —
100kS? 10,000pF 10,000 pF
- . 1l 11
) 1 1
’ C
i PASS BANDPASS
OUTPUT OUTPUT
8021 —-0 —O
195
SIGNAL v o .
INPUT "
M
ook - 7T Loeass
1.00k11 'IDUk_;’ SUTPUT
kil 680kL2 BBkL1
RY R

4L,

LQGIC N
STROBE

cONSTANT GAIN, CONSTANT €, VARIABLE FREQUENCY FILTER WHICH
- .. PROVIDES SIMULTANEOUS LOWPASS, BANDPASS, AND HIGHPASS
QUTPUTS. WITH THE COMPONENT VALUES SHOWN, CENTER FREQUENCY
WHLL BE 235Hz AND 23.5Hz FOR HIGH AND LOW LOGIC INPUTS
AESPECTIVELY, Q= 100, AND GAIN » 100.

. 1
= F Y B ——
f, = CENTER FREQUENCY = TRC

FIGURE 18. Digitally Tuned Low Power Active Filter,
' ' 377 '
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IH51 4'O-IH51 45 Family

- BINTERSIL

IH5142 {rp5ion) < 78°02)

- L
SWITCHING STATE DIAGRAMS swITCH STATES ARE FOR LOGIC 1" INPUT
FLATPACK (FD-2) CIP (JE, PE) FLATPACK (FD-2} - DIP [JE, PE)
o w
Vi v Yo i Vi v 12 1
Tw ?! T“ ?1‘ TW ) ?’ ?
1 1 . 1 : 510 IL°°1 5101—9'1:‘:'0D|'
so—_—o—}ﬁ-—on R : A ot T, W, g o -4
" I ' 1 iz o by g o [
—J | 1
o> ™ OE"-I Y- 5205 "o o i oi—o'l’t..iéﬁz
T Ty - 1 12 i
nén v : l:én é— én .&u
_ 13 14 GND W
SPST aho. v _ pUAL SPST )
IH5140 (rp§(on) < 7582 IH5141 {rpg(an) < 7552)
FLATPACK (FD-2) ) DIP (JE, PE} TO-100 FLATPACK (FD-2} QP (JE, PE)
. woov {DG188 EQUIVALENT) ' v (DG191 EQUIVALENT)
VL v ?12- ?.n Ve v Vi v
?IO . ?D . ) ) ?ﬂl ?0 ?1‘2 T‘H
" " 1. 1 14 | .
st o——ovlr"— EL i 0:4_0‘T-LMO o :-':g% L t2e :; 510% 1 —;GD'I
ol ol lon . motl—alefton o G s I
- wo N T T SEl | G Do, o
", ) - 3 | 4 Nz o2
— L e e e
GND W= {!sm J‘t“ Gé;‘ éjz I ]
N0 v ) J}“ &u
SPOT DUAL SPDT anp  w-

{H5143 (rpg{on) < 7552) ,

FLATPACK (FD-2) ‘DIP(UE, PE}

‘%‘W TB

LA -
1 1 18 e
5 o—— S0 5107—01“-‘—091
1 |
2 ] a a
529..-—-_0-"1..I —G b2 Sao—4——ort IL—ODz
13 i . |
mot-D—p--4 | womH D>
LH 12
GRD v ‘.L"B é“'
sHR v
DPST

IH5144 rpg{gn)< 7548

DIF [JE, PE]
(DG185 EQUIVALENT)

FLATPACK (FD-2)

v v w

. Vi

"' -] '
o =Lt e Yo
:10-2--—-——-——-'-__.9-r‘i_TQD1
530——_0'*"——003 L 1 X 1

13 g 51 DT R 0 Oy

N FO—--
197 ol - orulisge,
m;o%_D_b__., . m,oE_D_b.J
Ro— LT'UDZ
s 4——— oo, Nz o} -

pran pr 52 o —— ot 4o 0y

é rL sl o txlto g,

GO Ll '

é'l: $'|ﬂ
DUAL DPST GNn v
IMB146 {rpg(on) < 7552}
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IH5208

4-Chamiel Differential
Fault Protected
CMOS Analog Multlplexer

FEATURES - GENERAL DESCRIPTlON
| The:1H5208 is a dislectricaily Isolated CMOS monolithic

¢ Ultra low Ieakage—lb(oms 100pA forth
s Power supply qmescent current less than 1A analog multiplexer; designed as a plug-in réplacement for the
« +13V analog signal range DGS09 and'similar devices, but adding fault protection tothe
« No SCR latch 9 9 standard performance. A unigue seriat MOSFET switch en-
Broak-bef up chi , sures that an OFF channel will remain OFF when the input
* Break-betore-make swiiching . exceeds the supply rails by up to % 25V, even with the supply
+ TTL and CMOS compatible strobe control voltage at zero. Further, an ON channel will be limited to a
+ Pin compatible with H1509, DG509 and AD7509 throughput of about 1.5V less than the supply rails, thus -
« All channels OFF (lj_ = 100nA) when power OFF, for affording protection to any following circultry such as op
-analog signals upto =25V - amps, DIA converters, etc. Cross talk onto #good” channels
+ Any channel turns OFF (I)_ = 100nA) if input exceeds is also prevented.
supply rails by up to =25V. Throughput always A binary 2-bit address code together with the ENable mput
< =14V (x 15V supplies) allows selection of any channel.pair or none at all. These 3
e TTL and CMOS compatlble binary Address and Inputs are all TTL compatible for easy logic interface; the
ENablellnputs o ENable input.also tacilitates MUX expansion and cascading.
FUNCTIONAL DIAGRAM DECODE TRUTH TABLE
ON
S12 GO o ' 1Ay | Ap | 'EN [ SWITCH
: : ' 1 . : I A _ PAIR’
S2a 0”'0—‘::__ X | X 6 NONE |
d 0 0 1 1a, ib
- a— | 0 1 1 2a, 2b
Sape 0,/'”0 A »0y 1 0 1 33, 3b
2 _ N 1 1 da,4b
Sib  O-—WO- o ' Ag, A, EN
NS o : -~ Logic "1 = Ve =24V
. . ._SZP-O’('O_‘_'_ - Logic "0 =_'VAL:SU.8V
Sap 0"”0— . PIN CONEIGURA'HON {outline dwg JE, PE)
ADDRESSDECODE | N i Au E . [16] A«
| . 10F4 - . . . o 7] i eno
I _1, ST @ e
s [ 0 | s
{ZOLIQ?ESI;N;?Y?DDHESS INPUTS Sia E . E Sa
ABOVE EXAMPLE SHOWS CHANNELSH AND 16 ON f . Sea E @ Say
o3 [zl o
" toPVIEW
ORDERING INFORMATION
" PART NUMBER { TEMPEHATURERANGE' . |~ PACKAGE
' H5208MJE C=55°C to +125°C " 16 pin CERDIP
IH5208[JE |  -20°Gto +85°C | " 16pinCERDIP
IH5208CPE 0°Cto 70°C " .16 pin plastic DIP
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ABSOLUTE MAXIMUM RATINGS

Vin(AEN)toGround. .............ovuea., ., =15V, +15V Operating Temperature ... .. e . =55t0125°C
VgorVptoVF Lo i e 225V, — 40OV StorageTemperature . .................. .. —B6510150°C
VgorVptoV= ..o i L =25, A0V Power Dissipaton (Package)” .............. v e 1200mW
V*toGround . .......... ...l P 1% ‘ )

V™~ toGround ....... e vers — 1BV "All leads soldered or welded to PG board. Derate 10mW/°C above

Current{Any Terminal)................. e 20mA 70°C.

Stresses above those listed under Absolute Maximum Rati ngs may. cause parmanent damage to the device, These are stress ratings only, and functicnal opera-
tionof the device at these or any other conditions abovethose indicated in tha aperational sections of the speclfications Is not implied. Exposure to absolute max-
imum rating conditions for axtendFd perlods may affect device reliabllity. i o i

ELECTRICAL CHARACGTERISTICS v+ = 15V,_V ™ = ~15V, Vgy = 24V, unless otherwise specified,

: NO MAX LIMITS
. P 1 It . .
CHARACTERISTIC MEASURED)TESTS TY M SUFFIX HG SUFFIX LUNIT TEST CONDITIONS
: , TERMINAL | PER 125°C| o C T T o =20 jop | 85°C
o o 7 TEMP ] L 70°C
fosion StoD | 8 {voo|-e00 | s00 | -1200 { 1200 | 1200 | 180c [ vp=1oy, Sequence sach
. e . a lg=—1.0mA " switchon.- |
8 500§ 900 900 1200 1200 1200 | 1800 Vp=~10V V= 0.8V,
. IS = —1.0mA VAH.= 24Y
g - - - -
Ar 5 10 10 % B { ; - ; i .
. w DSion) ] DS{onmax ~FDSommin |, -
) . , Arnsmm=_r"'~—— VS= *10V
T + 'DS{on)avg. )
ﬁ Isasf) 5 8 loooz | eos | so 0.1 50 Vg =10V, Vp = — 10V
8 [0.002] . 0.05 . 50 0.1 50 Vo= —10V, V=10V |
||3(off:. ] D 1 .1003) 0.1 100 | 0.2 100 nA Vp =10V, Vg = =10V | Vgy=0 A
1008 1 o1 | 1o 02 | 00 Vg = — 10V, Vg = 10V
ID(OI‘I) ' D 8 0.1 0.2 100 0.4 100 Vsmm = VD = 10V Sequence sach
_ . : swiich on
8 | 0.1 02 | 100 o4 100 | Vi =Vp= =10V [ Va =08V, Yoy =24V
F |lgwith Power OFF | & {8 1] 100 | 1000 | 50 50 | 5000 | [v¥=V =0V Vg= 225V, .
G - ‘ RR : VEN=Vg =0V, Ay, Ay, Ay =0V or 5V
. . nA i
L Jis(orn with , s 8 1 200 | s000 5000 | 5000 Vg = =+ 25V,Vp = = 10V| Sequence each
T Quervoltage (Note 1) . |switch
| |'Eniom laom Ag Ay hg, | 4 | 0 -0 | -30 -0 |-30 Vo =2.4Y OF OV
N or or - - : ] uh -
lengotty Iatofy EN 4 {.m 1 | | 10 30 V=15V or OV
tteansition D 0.3 1 . | See Figure 1
topen D 0z | - | See Figuie 2
toniEmy ] 0.6 1.5 e See Flgure 3
o LofiEN) o 04 1 _ ,
Y |ton~tasr Break- P B | 50 25 10 ns | Ven= +5V, Ag, Ay, & Strabed
fg Before-Make ) Vg = 10V, Flgure4
M Delay Settling .
| | Thme B
[ - -
“OFF" Isclation [} : 60 0B ‘| ¥gy=0, R =2000, & =3pF, Vg =3 VRMS,
’ f=500 KHz '
Csiofty 5 1 & Vg=0 | Ven=0V,
Culom ! k s} 25 pF VD=U | {=140 KHz
CDS(OH) Dto& | 1 . . Vg=0, Vo =0 o1 MHz
3 Supply | + vt 1 500 | 900 750 600 | 1000 | ' Al Va, VEN-=0 or BY
g |Curent | - V= [ v e[ s0 [750 | eoo | oo | | A

Nots 1. Readings taken 400n"js after the i:':'vérvb’ltage occurs.
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BINTERSIL

aov o
14v L [ , L
0.8V ] (S
0
S1bjon) -
Vsib. 0.9V51s n‘—
0 —
PROBE /
Vsl O09¥se 1
Cp a trang—| |~ Saoon—~] tirans
-7 BROBE IMPEDANCE .
. Rp =1M3
Cp=30pF
Flgura 1. tyne Swiiching Test
+18Y
?' S1o
A SmANDSm | O +3.0V
Ao IH5208 Vo EOBVHTERR  Seidn
SWITGH GUTPUT T -
ENg | - - Vour g ""'i |"’—t“"'- —"‘i I'.‘.—-t‘!l?’“.
¥ 0.5V0 - )ﬂ‘.
Va v,
—15¢ e
GND s -
Flgure 2. t,,,, (Break-Before-Make) Switching Test
v
+18 . ey
EN '
oSt o-5V wANDirs100ns  +0.8Y7 50% —RI%
‘ M| ALL OTHERS N~ [ iEnpl)
00— ov | :
F‘“ IH5208 = 0.0 .
=eN B vour SWITCH oumﬁ
< I
Ven o J; ST o WP Vo 0.6vo™
=15V 1 : -5v
GND
Figure 3. 1, and t; Switching Test
ton and ton OF LOGIC
“INFUT 51008
33V i

' - |'_ R —l Ag, A1
oV ) T—dus—| SEQUENCED

Vour

MAKE DELAY ——f y=——

INPUT
MAKE DELAY == '=— —=f ey gV

¥ Y

} o 1

. |
BREAK.BEFORE Al A mPuT

_Flgure 4. Break-Before-Make Delay Test
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IH5208
DETAILED DESCRIPTION

The IH5208, like all Intersil’s multiplexers, contains a set of
CMOS switches forming the channels, and driver and
decoder circuitry to control which channel turns ON, ifany.In
addition, the IH5208 contains an internal regutator which pro-
vides a fully TTL compatible ENableInput that Is identical in
operation to the Address inputs. This does away with the
special treatments that ‘many multiplexer enable inputs re-
quire for proper logic swings. This identical circuit treatment
of the ENable and Address lines also helps ensure the exten-

sion of break-before-make switshing to wider multlplexer :

systemns (see applications section).

Another, and more rmportant difference lias in the switching
channel. Previous devices have used paraliel n- and
p-channel MOSFET switches, and while this schema yields
reasonably good ON resistance characteristics and allows

the switching of rail-to-rail input signals, it also has a number

“of drawbacks. The sources and drains of the switch tran-
sistars will conduet to the substrate if the inpout goes out-
side the supply rails, and even careful use of diodes cannot
avoid channel-to-output and channel-to-channel coupling in

+ . cases of input overrange: The IH5208 uses a novel series

arrangement of the p- and h-channel switches (Figure 5) com-
bined with the' dlelectncally isolated. process to obviate these
problems.

=15V +15Y ~15V

SIGNAL
© INPUT

COMMON
ouTPUT

IT'T

=15V FROM +15V FRGM
DRIVER DRIVER

Figure 5, Series Connettion of Channei Switches

Within the normal analog signal band, the inherent variation

of switch ON resistance will balance out almost as well as.

the customary paralle! configuration, but as the’ analog
. signal approaches either supply rail, even for an ON channel,
either the p- of the n‘channel will become a source follower,
disconnecting the channel (Figure 6). Thus protection is
provided to any input or output channel against overvoltage
en any {or several) input or output channels even in the
absence of multiplexersupply voltages, and applies upto the
breakdown voltage of the respective switches, drawing only
leakage currents. Figure 7 shows a more detailed schematic
of the channel switches, including- the: ‘back-gate driver
devices which ensure optlmum channel ON resistances ‘and
breakdown voltage under the various conditions.

Under some ojrcumstahces,. if the. logicé ‘inputs,are present
but the multiplexer supplies are not, the circuit will use the
iggic inputs as a sort of phantom supply; this could result in
an output up to that logic level. To prevent thls from ocour-

ring, simply ensure that the ENable pin is LOW any time the. .

multiplexer supply voltages are m|ssmg (Figure 8),

3-82
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{a) OVERVOLTAGE WITH MUX POWER OFF

+ 25V FORCED
ON COMMON_,
DUTPUT
LINEBY

=25V
OVERVOLTAGE
EXTERNAL
CIRCUITRY

N-CHANNEL MOSFET— o
IS TUANED ON \
BECAUSE Vas = + 25V N-CHANNEL

= MOSFET IS OFF
‘P- GHANNEL
MOSFI’:’TIS OFF

(b} OVERVOLTAGE WITH MUX POWER ON

—18V + 15V =13V

+ 25V FORCED
ON COMMON

EXTERNAL
N-CHANNEL MOSFET /
IS TURNED ON MOSFET IS OFF

_ o5v & Gz Q OUTPUT
OVERVGOLTAGE : LINE BY
CIRCUITRY
N-CHANNEL
BECAUSEVGs=+10V  _15yFHOM +15VFROM  P.CHANNEL
DRIVERS. DRIVERS MOSFET IS OFF

'Flgure 6. Overvaltage Protection

I [T
1Y FLTF

L Tor

>
'

.|-—._’
—15¥ Jk ) —15Y

FROM
DECODER

+I5V .
Figure 7. Datailed Channel Switch Schematic

+15¥

1N914‘.* - KT R T
+— 2| - i5—
b v [g] fa] +15v ™=
100pF —— .:E'[OKD S1a E 1H5208 E'Sw
T3 wld ™™ @
A San E 1_—1_| Sab
EN San E 1__D_| Sab
Da[E By

Figure 8. Protection Against Logic Input
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BINTERSIL

MAXIMUM SIGNAL HANDLING CAPABILITY

The IH5208 is designed to handle signals in the =10V range, Figure 10 shows the Input/output characteristics of an ON
with a typical rpgpn of 600%; it can successfully handle channel, illustrating the inherent limiting action of the serles
signals up to =13V, however, rpgqn will increase to about switch connection (see Detailed Description), while Figure 11
1.8K. Beyond =13V the device approaches an open circuit, gives the ON resistance variation with temperature.

and thus =12V is about the practical limit, see.Figure 9.

oo Ta= +25°C . mS(on) L e
_ —-2Ka
“QFF" BEYOND | - “OFF" BEVONR
THIS VOLTAGE - t5Kn THIS VOLTAGE
T
_—=-5000 ¢
" 1 1 ] I ] | | 1 | | 1 1 | | » +v30u RCE

-V¥squace

-1V —12¥ -0V -8V GV —av 2V oy RV a &Y av 10¥ 2V

Figure 9. rpggn vs Signal Input Voltage @ T, = +25°C

IHS5208

]
N T S Y O SRl

J\ I [ I I ] 1] ) [
4 & & 10 12 14 % 18 2 2 29

Figure 18, MUX OutpuiVeltage vs Input Voltage
Channel 1 Shown; All Channels Similar

383
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FOSjon)

10000 o ' -

gooe . .
+10V SIGNALS

8000

=10V SIGNALS

6000
— 5000
N -.—4I]DQ
—+ 3002
. Veupp = = 15¢ o
Yin= £10V - 1000
P I l | - L | B
-55°C  —25°C 25°C TG 125 "
TEMPERATURE
3 . B . Figure 11. Typleal-rnsm, vs Tamperature
"USING THE IH5208 WITH SUPPLIES OTHER - : DS{on)
THAN =15V ' ‘ 4
20000 - Ta= +25°C
. . 18002 |- .
The IH5208 will operate successfully with supply voltages ssonn L
from +5V to £15V; rpg(or increases as supply voltage FOR =2¥ SIGNALS
decreases, see Figure 12. Leakage currents, however, 13008 -
decrease with a lowaring of supply voltage, and therefore the 12009 |-
error term product of fpgeny and leakage current remains 10000 |-
reasonably constant. rpguy also decreases as signal levels a000
decrease. For high system accuracy [acceptable levels of N
Ios(om] the maximum input signal should be 3V less than the 002 -
supply voltages, The logic thresholds will remain TTL 4000 |-
compatible. 2000, |-
. . 1 ] . »
0¥ =5V 290V’ =15V
' ‘ _Figure 12. rpgan ve Supply Voltages
IH5208 APPLICATIONS INFORMATION :
+5V +15¥
+15¥ —15v
| ‘ l - .? ?.. .
Ay, _ a o o
o 0 A~ —Voun DECODE TRUTH TABLE
1 _ IH5208 b !
EN . O & ON
1 15043 | Ay | Ay | Ay | SWITCH
sl L sl é vl sl = : I PAIR
TTUGMOS 1o 4n S S M
INVEHTEHA i - D‘D’J g g I1J ;
: INZ
a "R c|1]o0 3
- D> o [T 3
EN b o TR Vours 1 ]lo|a 5
A2 > . 1 I 1 0 1 [+
. T 1T 1T T 1 [ = ——Oy 1 1 0 7
Ssa Saq Sip San 1 1 1 8
=

1
-
om
-

Figure13. 2of16 channel multiploxer using twe IH5208s.
Ovarvoltage protaction and break-before-make
switching are extended to all channels. '
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IH5208

1H5208 APPLICATIONS INFORMATION (Costinusd)

: +5V T sy
TTL/CGMOS INVERTER, - v ? :r
1 r - . si . _ ) .
H ]
TTLIGMOS NOR GATE ':“g ' : —0 T
. " iHs208 b S3 1
13 RS
o
e T T 7T T T :15 IH5043 :
S1p Sug 515 Sap A : J
15V —15v _D—D'
L =l IN2
* M5zt 1. 52 s ; ]
o—Do—. EN - 1. - . o—-—{-L
s 3 1L NS L !
! T T = b = O ] o
~Sa Sea Bsh. " Seb- - - o 4
R C i‘ l—15\r
Y T © BV +15V
. j +1|5v —1|5\_{ S _ ?
. IH5208 - - S I - !
D EN . T e S —0\:_\_"‘— O
. ] oo i
| LI S B B -:l-:-' i - v WS04y |
s swmem  osm G | oW [ el
+1I5v o a-t;:?v - ‘ m B - ' > N
: . 1] N2, DD .
I
5 Dz |V
. IH5208 LY 5 . . o.,-:-r_,_:f_.si"l‘;.g.
:):) . . . !
N o S |
T T T T T 1 jf T T,
S13n S18a 5130 S16b
-i— l—"ls\'
DECODE TRUTH TABLE
. Az |Az{ Ay | Ag| ONSWITCH ONSWITCH
b olojofo S1a 510
o|jcrogp 1 S2a S2b
g|lo| 1|0 S3a S3b
B I U I I S4a S4b *
of(1] 0] 0 S5a 356b
D(1(0] 1 S86a Sehb
ot 1]0 S7a 57b
0 _T 101 S8a VOUT& S8b VOUTb
1]0l0]C S9a - S9b
110101 .310a $10b
1T({¢]1]1 0 S11a 511b
T 10l 11 S12a S12h
111400 S513a 513b
1 1101 1 S14a 514b
1 1 11 0 S18a 515k
111 1] 1 S16a 516b
Flgura14. Submultiplexed 2 of 32 systom. The two iH5043s are
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overvoltage protected by the IH5208s. Submudtiplexing
reduces output capacltance and leakage currents.
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IH5208
APPLICATION NOTES
Further information may be found in:

AD03 “Understanding and Applying the Analog Switeh,” by A020 “A Cookbook Approach to-High Speed Data Acquisi-

Dave Fullagar tion and Microprocessor Interfacing,” by Ed Slieger
AD06 #A New CMOS Analeg Gate Technology,” by Dave  R009 “Reduce CMOS Multiplexer Troubies Through Proper

‘Fullagatr Device Selection,” by Dick Wilenken

BINTERSIL

CHIP TOPOGRAPHY -

SCHERIPE |
197E 55C
COPR NTERSILE.

'Sep  Sap Sz S V+ GND_
oMin . ¢ [
(282ymm !

3-86

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6239874/IH5010.html

BINTERS]L

FEATURES

Fastony< 750, flat from DC to 100MHz (< 3dB)
“OFF” isolation>60dB @ 10MHz
.Cross coupling isolation > 60dB @ 10MHz
Directly compatible with TTL, CMOS

Wide operating power supply range

Power supply current< 1uA
“Break-before-Make™ switching

Fast switching (80ns/150ns typ)

ORDERING INFORMATION

~ IH5341
CMOS Monolithic
RFiVideo Switch

GENERAL DESCRIPTION

The 1H5341 is a dual SPST, CMOS monoiithic switch which
uses a “Series/Shunt” {"T" switch) configuration to obtain
high “OFF" isclation while maintaining good frequency
fesponse in the “ON" condition. .

Construction of remote and portable video equipment with |
extended battery life is facifitated by the extremely low
current requirements. Switching speeds are typical
tai =150ns and to==80ns, and guaranteed “Break-before-
Make" switching.

Switch “ON" resistance is typically 40Q-500 with =15V

Downloaded from Elcodis.com electronic components distributor

power supplies, increasing to typically 1750 for +5V sup-
plies. The devices are availablein TO-100 and 14-pin epoxy
— s - DIP packages.
PART TEMPERATURE
NUMBER : RANGE PACKAGE
|IH5341CPD Jto +70°C 14-Fin DIP I
IH5341| TW —20°C to +85°C . TO-100
IHS341MTW —55°C to +125°C TO-100
FUNCTIONAL DIAGRAM PIN CONFIGURATIONS
ci . FD
ircuit of Switch Channel . \J _
Ve l1] . 14| 54
SWITCH SWITCH -
SOURCE O———F | 0 DRAIN ne [z EI NC.
(1N} gl :
—— —_— --J oun [+] E E TNy
coNTROL D | D ano [4] 1] v,
Dz | 5 D] IN.
DRIVER 2 .‘:I 2
TRANSLATOR = v-[5] 5] s
NC. |7 H.C.
Note: Only one side shown, ) . 2 ) TOP VIEW
TOP VIEW
3.87
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IH5341 -
ABSOLUTE MAXIMUM RATINGS

Supply VoltagesV¥and V= . ... ..o =17V Storage Temperature .. ...............
CurrentinanyTerminal ... .. vceviniean... ... SOmMA PowerDissipation ..........c.oiii el
AnaloginputVoltage ............coovinn.. L VTV © Derate above 25°C @

Operating Temperature LogicControlVoltage. ................ e
(MVersion) ..........coooieienn. -B5°Cto +125°C - VoltageonPin10:.......................o0
(VErsion) . c..oveieeicaeianans. —20°Cto +85°C Lead Temperature (soldering, 3 seconds) .......... 300°C
{CVEISION) +ovvrier e ieieiarnennanenns Dto +70°C

Siresses above those listed under “Absolute Maximum Ratings™ may cauvse permanent damage to the device, These are stress ratings onty
and functicnal cperation of the device at these or any other conditions above those indicated in the operational sections of the specifica-
tions is not implied. Exposure to absclute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERlSﬂCS V* = +1BY, ¥ = +5V, V™ = .— 15V, Ta = 25°C unless otherwise specified,

: ‘ M GRADE DEVICE I/C GRADE DEVICE
L NDITIONS TYP - |
8 PARAMETER | SYmBoL) .cO - TEC | +25°C |+125°C |—zowec | +25°6 | aEg | UNITS
| . _ +70°C
' Supply Voltage A
Ranges . | ) |
Positive Supply | V7 1 AB>16 5to15 1 51015
Logic Supply | v {Note 3)  As>vT Stav+ ‘ Stov* v
Negative Supply] v— | _ -4>-18 j -5i0 =15 ~5t0 =15
Switch “ON” . |vp-svio +sv G 75 100 75 75 100
Resistance Tagien |15 = 10MA, Viy =24V | . .
{Note 4) ] ¥p— 15V to +15Y . 125 - 175 150 150 175
Switch “ON” Taseny |V =V =5V, Vg =3V 250 250 350 300 | a0 350 2
Resistance V=5V, Vp= =5V . ‘
On Resistance Il =10mA, Vy= =3V 5
Match : |
Switch “OFF” oty |Vem= +5V 1o —5v 0.1 0.1 0 | os 05 20
Leakage or Vi =08V { .
{Notes2and4) | lgom |Vap=+1Vic ~14V 0.2 0.2 50 1.0 10 100 .
) _ _ n
Switch "ON" Inon) Vo= +5Vor -5V 0.3 ca 50 10 1.0 40
.| Leakage ) + Viy =24V ]
| lgom  |VD=+18Vi0 —14V 05 0.5 100 10 10 100
Input Lagic | ViN>2.4V or<0 o 1 1 o o 1 | 1 10
Current _ _ ’ . _
| Positive Supply |+ Vin=0V or +5V 1 1 10 1 1 10
Quiescent Current ' :
Negative Supply 1= Vin=0V or £5V ; 1 1 10 1 1 10
Quisscent Carrent Y _ )
[ Logic Supply w Vin=0V of +5V o i 1 10 1 1 ‘10
Quiescent Current | : N ' .

Note 1: Typical values are not tested in production. They are given as a design afd only.

‘Note 2: Positive and negative voltages applied to opposite sides ot switch, in both directions successively.

Note 3: These are the cperating voltages at which the other parameters are tested, and are not directly tested.

Note 4: The legic inputs are either greater than or equal to 2.4V or less than or equal 1o 0.8V, as required, for this test.
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IH5341 | BINTERSHL

AC ELECTRICAL CHARACTERISTICS v* = +15Y,V_ = +5V, V" =0V, Ty = 25°C uniess otherwise spacified (Note &), © - -

PARAMETER . SYMBOL " CONDITIONS _MIN TYP MAX UNITS
Switch "ON" Time . ten See Figure 1 300
Switch-*QFF" Time 1ot o See Figure1 : - - 150 ne
='0F#7’ 1so|;ti5n'heje'c'tion Ratio - ORR | .See'?igure 2 {Note ) 60 T
Cross Coupling Rejection Ratio CCRR . Bee Figurd 3 (Note €) 60 9B
Frequency where ryggry=0.7 x DC ' . See Figure 4 (Note §) 100 | o MHz

Note 5: All AC parameters are sample tested only. .
Note & Test cirduit should be built on copper clad ground plane board, with correctly terminated coax leads, ete.

TEST CIRCUITS
L ¥ S
VanaLoe —2—2’ : = . , INPUT o _j*?u% D NS0
= +3.5V -
Vour
Voyr VaNALOS + 5V w0
_ 0y — <
+35J_|_TTL'" ov Rl
L vour 0%
-~ 108 VanaLos = — 5V
: ) = = 3.5V

Note: Only one side shown, Other acts identically.

Figure 1 Switching Time Test Circult and Wavaforms - .

+18V +5¥ a 15V 5V

o 2 . [0 . : - s e \
Vin -ET ) . 1m0 gl v v" s
— . L_m_ : = OpPEN
= RN = _tL J:_
- = COAX ) = ‘ -
v ] W nj/ 1
DUt 4 1 Dz|6
| 750 PRG'&Q J _| @ P | I . Vour
= = COAX J__1 = W _,_1IIN_1{>'_|- INz__l =
= . v BND =
|7 5
—15v =
Vin= &5V (10Vp-p) @ f=10MHz Vin=225mVrms @ f= 10MHz
OIRR =20 log—_ | GORR =20 log-oo
B Vour : = G0
Note: Only one side shown. Other acts identically.
Figure 2. OFF Isolatien Test Circuit o Figure 3, Gross-coupling"Héj‘ei:tion Test. Circuit

+15¥ . + 5V

. . . . ) V . .
Fas(onoan = >frequency where 20-log L:T changes by +3dB. -

v
i.e., from Dcmf 40MHz, 20'log \?“T = — 4dB;

when lhls ratio reaches —1dB, the frequency causing.this s
Fastonisan frequency.

Vi = 225mvrms @ f 10MHz -100MHz.

Vour _ 750, [Icad) - 141mvrms
VIN -~ 75U+ rdsiony  225mVIms

— RG-59 1
: = COAX 45y —\

typmally @ f—1UMHZ

Note: Only one side shown. Other acts identically.
Figure 4. rusiac) Pole Frequency Test Circuit
3-89
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IH5341
TYPICAL CHARACTERISTICS

Fisior) ¥ Analog Input Voltage

Fasiony V5 Analog Input Level with

OIRR (OFF Isolation Rejection)

with =15V Power Supplies =5V Power Supplies vs Frequency (See Figure 2)-
70 HiTE= + 15V, FIN 7= =15V 18 R E=FINTOZ 5V 1001 TTa=+25°C|
. !Fm 1205:'c+5v 7 . {pINT7= =5v / . a0 [ -
A = T =5, . " |
g0 LA —t 4 180 174 =25°C Y |- 80 N
o N
g g 140 / T 70 ‘
£ 5 B ! [
S = [
% g1 5 ®
50 - —d
0 ) A
1 = \
// 00 an N ‘
v} 80 ) 30
-15 =10 =5 0 5 10 15 -5 ] +5 01 1. 10 100
ANALOG INPUT VOLTAGE LEVEL (V) ANALOG INPUT VOLTAGE LEVEL (V) FREQUENCY {MHz}
Switch rm,,,, Changa wlth

CCRR {Cross Coupling
Rejection) vs Frequency

{See Figure 3)
100 e
Ta=25°C
80 ¥
Poen
80
_ AN
En :
T . N
& 80 \
Q 4
50
a0 \\
i N
%0 .
B 100
_FREQUENCY {MHz)

DETAILED DESCRIPTION

As can be seen in the Functional Diagram, the swiich cir-
" guitry is of the so-called “T’" configuration, where a shunt
switch is closed when the switch is open. This provides much
bettar isciation between the input and the output than does
the single series switch, especially at high frequencies, and
the result is excellent performance in the Video and RF
regioh cormpared fo conventional Analog Switches,

The input level shifting circuit is similar to that of the IH5140
Series of Analog Switches, and gives very high speed and
guaranteed “Break-before-Make™ action, with negligible
static power consumptlon and TL compatibility.

i
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Froquency (Expressed in
Voltage Divider Terms with a 750
: Load (See Figure 4)
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APPLICATIONS. .

Charge Compensation Techniques

Charge injection results from the signals out of the level
transiation circuit being couplad through the gate-channel
and gate-source/drain capacitances tothe switch inputs and
outputs. This feedthrough. is particularly troublesome in
Sampie-and-Hold or Track-and-Hold applications, as it
causes a Sample (Track) to Hold offset. The IH5341 devices
have a typical ihjected charge of 30pC-80pC {corresponding

- 1o 30mV-50mV In a 1000pF capacitor), at Vgp of about OV.

3-20
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IH5341 - EIINTMERSIIL
This Sample (Track) to Hold offset ¢an be compensated by - _ _ S oo
bringing in a signal equal in magnitude but of the opposite TR v

polarity. The circuit of Figure 5 accomplishes this charge in- I '
jsction compensation by using one side of the device as a
8 & H (T & H) switch, and the other side as a generator of a
compensating signal. The 1k potentiometer allows the user
to adjust the net injected charge to exactly zero for any
analog voltage in the —5Vto + 5V range. :

+5V
= 3 |10

5 - AL "“:5" .
14, J:- %

CERMET
|_ NOT WIRE
| AR WOUND”

F 3

_ 1
_ ANALOG 4104 |
Since the individual parts are very consistent in their charge INPUT
Injection, it is possible to replace the potentiometer with a _ - 'P‘.‘DJ INafs
pair of fixed resistors, and achieve |less than 5mV error for-all : ' ' 1 g
devices without adjustment, . , oy T

I

"An alternative arrangemen't, using a standard TTL inverter to
generate the required inversion, is shown in Figure 6. The
capacitor needs to be increased; and becomes the only

10pF

CHoLp =d— .
method of adjustment. A fixed value of 22pF is good for 10%'5%—_[— Y C A

L
' Tixed vaus TS _ . ov T
analog values referred to Ground, while 35pF is optimum for = © TTLIN(STROBE) =
AC coupled signals referred to — 5V as shown in the figure. :
The choice of 5V is baséd on the virtual disappearance at
this analog level of the transient component of switching
charge injection. This combination ‘will tead to a virtually

1eF

“* AdJust pot for OmVp-p step @ Vour with
no analag {AC) signal present

“glitch-free” switch. , Figure'5. Charge Injection Compensation
+15V 45V
K |10
oyt Vi, . s
 Naur als, sole. —3 4|~ +5v
B F) 13
DG BIAS 758 $ ‘ J)_ I: :]
VOLTAGE O—ANA=— ‘i/ T . —{3] 2]
= -5¥ , d .
ANALOG I <111 D2 |6 [¢] ,snvao [
INPUT :

W 1)y DJ INz[9 H 0]
' L [e] B

V- GND =
i7 5 | oy E

22pF—35pF w15V =i = ‘
~— CHoLD A A
I‘iﬂﬂopF + 3y :f_!_ oV :I.—I-‘l
— ‘. ov .
= T
CONTROL IN

Figurs 6. Alternative Compensation Circuit

Overvoltage Spike Protection

If sustained operation with no supplies but with analog
signals appiied is possible, it is recommended that diodes
(such as 1N914) be inserted in series with the supply lines to
the IH5341. Such conditions can occur if these signals come
from a separate power supply or another location, for ex-
ample. The diodes will be reverse biased under this type of
operation, preventing heavy currents from flowing from the
analog source through the IH5341,

The same method of protection will provide over + 25V aver-
voltage protection on the analog inputs when the supplies
are present. The schematic for this connection is shown in
Figure 7. '

Figure 7. Overveltage Pratection Circuit

3-91
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1H5341

EQUIVALENT SCHEMATIC DIAGRAM (1/2 of actual circuit on chip shown)

' 3 00a
TTL ,

CHIP TOPOGRAPHY

+iEv

10kn @
L -

L

SWITCH

-5V

“‘O SWITCH

GND |
0.093 In

~ 2.3 1
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- Analog Multiplexer

FEATURES | - GENERAL DESCRIPTION
¢ Ultra Low Leakage — Ip(otr) < 100pA

* rDS(on) < 400 ohms over full signal and temperature- The IHE108 is 8 GMOS monolithic, one of 8:multiplexer. The

part is a plug-in replacemert forthe DG508. Three line binary

range decoding is used so that the 8 channels can be controlled by
~* Power supply quiescent current |GSS than 100uA 3 Address inputs; additionally a fourth input is provided to
* 114V analog signal range . use as a system enable. When the ENabla input is high (5V)
- No SCR latchup : ) . the channels are sequenced by the 3 line Address Inputs, and
* Break-beforg-make swﬂchmg when low {0V) all channels are off. The 3 Address inputs are
e Binary Address control (3 Address inputs control 8 controlled by TTL logic or CMOS ‘ogic elements, a0” cor-
channels) - responding to any voltage greater than 2.4V. Note that thé
® TTL and CMOS compatible strobe control ' - . ENable input (EN) must be takt;n to5V-to enable the system
* Pin compatible with DG508, H1-508 & AD7508 and less than D8Y to disable the system.
FUNCTIONAL DIAGRAM _ ‘ DECODE TRUTH TABLE
- A2 | A1 | Ao | EN | onswiTeH
. _ . X X X 0 NONE
o | o o} 1
SrO———0" o op o 1] 2
ol 1] o]l 1 3
I o 1] 1 1 4
%2 0——0" o—o 1]l o} o] 1 5
. . 1 ol 1|1 6
Sz O o/'c ) :ll .1| s ? :: ;
Ag, A1, Az '
s0— oo 4 ' : ‘ Logic 1" = VaH = 2.4V  VENH Z 4.5V
. Vour Logic "0" = Val < 0.8V
o on Logic
EN )
Ss0———0—"0— 4  SWITCH \ .
. . PIN CONFIGURATION
8 O0——O0-pO— 4
o oo | oo™ T
: ' EN [Z] [15] A2
S0 oo . v 74] GND
. 81 5] T3] v+
Y .
nnnﬁngDBEcgnE _ s:[E] 2] 55 ,
g_T 83 [§] . lss
L J) 54 7] [1d) 57
A - EN {(ENABLE INPUT); D E , E 5
2LINE BINARY ADDRESS II'IPUT-S
{10 JANDEN@ 5V
ABOVE'EXAMPLE SHOWS CHANNMEL 6 TURNED ON
ORDERING INFORMATION PART NUMBER | TEMPERATURE RANGE | PACKAGE
. . IHE108MJE ~55°C to +185°C 16.pin CERDIP
Ceramic package available as - - - : gy
special order only (IH10BMDE/CDE) LIS108CIE T otlo700 L5p/n GERDIE
. ' |HG10BCPE | 0°C to 70°C 16 pin plastic DIP
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IH6108

ABSOLUTE MAXIMUM RATINGS

ViN (A, EN) to Ground ..........
VsorVptoV™ _...ooieeee
VsorVotoV™ ........nieis
VTIo Ground voviiivniinenanns
V- to Ground ...
Current (Any Terminal) ......

barstran

i avanra e

Stresses above those listed under Absolute Maximum Ratin
the device at these or any other conditions sbove those in

.. —15V to 15V

. 0,32

cieess 0,32V

aharEEE Ry

16V

. =16Y

rating conditions for extended periods may affest device reliability.

ELECTRICAL CHARACTERISTICS v*=15v,V" = -

o 30 mA

s may causs permanent damage to the device. These are stress ralingsonly, i
icated in the operational sections of the specifications is not implled. Exposure to absolute maxtmum

BINTERSIL

ceie. ... 20mA

Current{AnalogSource orDrain} . .......

Operating Temperature .................. —9510126°C
Storage Temperature ........oovvenn. .... —8510150°C
Lead Ternp (Soldering, 10sec) .......... P 300°C
Power Dissipation (Package)* ........cocouvuns 1200 mW

*All leads scldered or weided to PC board. Derate 10 mW/® C above
70°C.
and functional operation of

15V, Ve = + 5V (Note 1), Ground = 0V, unless otherwise specified.
DLt EN : n :

o _ { NO MAX LIMITS TEST CONDITIONS
CHARACTERISTIC|MEASURED | TESTS | TYP UNIT :
B TERMINAL | PER | 25°C | M SUFFIX C SUFFIX
TEMP —-58°C| 25°C [125°C | p°C | 25°C | 70°C o .
) 8 180 | 300 | ac0 | 400 | 850 | B850 | 450 vp = 10V, Ig = =1.0mA | Sequence each switch on
rosioN) SteD | B 150 300 1 300 400 350 350 450 0 |Vp =«10¥, 1g-=~1.0mA | VaL =08V, Vay = 2.4y
s |arnsiong 20 | 1 % | ~ FS(onmax — MSenimin
W grnsconj = TiSieniave, v_s.-_-m .
. 8 {0.002 005 | 850 01 |- 50, vs=10V, Vo =10V ) - )
T I'siorf s 8 0.002 0.05 50 0.1 50 Vg = -0V, Vo =10V
T 1 0.03 0.1 100 D.2 100 nA |Vo =10V, Vs =10V Vew=10
H|Iswoer o 1 0.03 0.1 100 02 | 100 Vo = 10V, Vs = 10V - .
_8 01.] 02_ | 100 04 1 100 | Vs = Vo = 10V, | Sequence each-switch on
Ingeng D 8 a1 0.2 | 100 04 | 100 Vg(an = Vp = ~10V VaL = 0.8V, VaH = 2.4V
| Hanton o taem | Ao, A1 or Az 3 01 =10 =30 =10 =30 Va = 2.4V or OV
Nllanorss  laein | ° Inputs a 01 10 30 10 a0 Va = 15V or OV
p Ap Ay - sA .
Ul » Ag_ 3. -10 | -30 -10_§ 30 VEn =5V All ¥4 =0 (Address ping)
T ~_EN 1 ~-10_| -ao -10_| -30 Vews=0 . ... b oo
hransition o 0.3 1 See Flg. 7
O Jtopen D 0.2 See Fig._E
| ¥ [foniEN) D 0.6 15 ps |Ses Fig. 3
N JtosHEN) D 0.4 1 )
A'OFF” isofation D B0 dB |Ven = 0, AL = 20081, CL = 8pF, Vs = 3 VRMS,
M =500 kHz_ e .
1| Cstemn s §. ). b Vs=0
| CCarath D 25 pF |[Vo=10 VEN = OV, f = 140 kHz to
1 MHz
Cosjoth Dtos ] 1 Vg=0,¥p=0
S- Supply - |+ v+ 1 40 200 1090
pCurrent - V- 1 ' 100 1000 VEN =5V X
E Standby + v 1 1 100 1000 A All Vs =0orsv
y|Current - V- 1 1 100 1000 VEN =0
NOTE 1: See Enable Input Strobing Levels, Section 1,
. Va v
. tr < 100ns - _"'__:: 3 -
t < 100ns o.wj—-—sa%
vt trans{a—1)—-
Vour
V51 = +10¥
Ay Vgg =10V
— Ay .
L
Va 500 — ttrans{1-8)
IHE108 2V AoV - )
= = ) —t- 51 ON-3=| [me— S8 ON—==-] |—51 ON—m] pe—SH ON—2=
EN . — v
I sV I D D —‘—-r—-‘fc""t ’ —im [ fee—tirans1-2)
_L TRe  GRice )
S
= e Your -
" Vg1 = =10V
C ey =#10V
PROBE IMPEDANCGE 1oy
Rp.= 1M1 S —
Cr < 30pF trena (8111
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IH6108 -

+18Y
Az 5:1 N ¥
A —'°'_|'rﬁ¥ru
A Hews | =s7
EN | -
5 o

0 Vour
Vi }_ l 20011 4~ ISpF
LOND  _q5v '

Figure 2. topen | Break-Before-Make ) Switching Test

+1s¥
p T 51
2? [-—O————————0 Vg1
—Dj 52 THRU 58
I—& i IH6108
= auT
N ‘ — VouT
Ven l . KR =R aspF
' GND  _ioy

11 < 10003

Va
b = 100ns

0.8V

Vo1 =¥

3V

Vour
51 ON

58 ON

5v
Ven
ir < 10Cns
t < 100ns 50%
0.8V
. IEN(otH
Vour ;-
' W 10%
[ 90%
—m-| tEN[on) |-1—
V51 =-5Y

50%

topen

Figure 3. ton and tox Switching Test

IH6108 APPLICATION INFORMATION

I. ENable Input Strobing Levels

The ENable input on the IM6108 requires a mlmmum of +4.5V .

to trigger to the "1 state and a maximum of + 0.8V to trigger
to the “0” state. If the ENable input is being driven from TTL

~Iogi=c,.'a_pul.l-up;resié.tor of 1k to 3K@ is required from the gate

output to + 5V supply. (See Figure 4)

| wi 7 e
\ sy 1K ,
O TS AN, ENE hs)a:
2] 13] ~15v[3] id—
3] DM7404N i2] s1[3] IHE108 ERE
TTL LOoGIC - +av . | I
a ] ov L. s[5 i2]ss
(5] figp————— 52(6) [17) s
(5] D . i | pas
[ B 5t s :
= ) vour

EMable Input Strobing fream TT}_ Logic
v 395

Figure 4.
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IH6108 BINTERSIL

_IH6108 APPLICATION INFORMATION (Continued)
When Ithe EN input is driven from GMOé logic, no puliup is necessary, see Fig. 5.~

+5Y

—a j—J
] .
B ]
E CD400% 1—.?-[ _
& @ ’

» [ [l An{T] o ~ 6] 21
G o BN E
i—'E 5] -sv[3] : fganD
L Y s iHB108 sy
Ny .
s:[6] - 116
(T T
E Blss

Figure 5. ENable Input Driven trom CMOS Legic

The supply voltage of the CD4008 affects the switching speed of the IH6108; the same s true forTrL supplyvoltage levels. The
chart below shows the effect on ttrans fora supply varying from 4.5V to +5.5V. .

~

CMOS OR TTL SUPPLY VOLTAGE TYPICAL ttrans @ 25°C

+4.5Y ' : 400ns
) +4.75V : 300ns
+5.00V 250ns
+5.25V o 200ns

+5.50V ' 175ns

The throughput rate can lherefore_ be maximized by usinga +5Vic + 5.5V supply forthe ENable Sirobe Logic.

]

The examples shown in Figures'4 and 5 deal with ENable strobing when expansion to morethan eight channels.is required; in
these cases the EN terminal acts as a fourth address input. If eight channels or less are being multlplexed the EN terminal can
be dlrectly connected to +5V Ioglc supply to enable the IHE108 at all times.

396

Downloaded from Elcodis.com electronic cblﬂponents distributor


http://elcodis.com/parts/6239874/IH5010.html

iIH6108
IH6108 APPLICATION INFORMATION (Continued)

Il. Using the IH6108 with -supplies other than
+15v . ,

The IH6108 can be used with power supplies ranging from
£6V to L£16V. The switch rps(on) will increase as the supply
voltages decrease, however the multiplexer error term (the
product of leakage times rps(on)) will remain approximately
constant since leakage decreases as the supply voltages are
reduced. :

Caution must be taken to ensure that the enable (EN) voltage
is at least 0.7V below V * at all times. If this is not done the

Address input strobing levels will not function properly. This .

may be achieved quite simply by connecting EN (pin2)tov +
(pin13) via a silicon diede as shown in Figure 6, When using
this type-6f configuration, a further requirement must be met-
the strobe levels at AO and A1 must be'within 2.5V of the EN

BINTERSIL

voltage in order to define a binary “1” state. For tHe case
shown in Figure 6 the EN voltage is 11.3V which means that
logic high at AGand A1is=+8.8V (logic low continuesto be=
0.8V, In this configuration the THE108 cannot be driven by
TTL (+5V} or CMOS (+5V) logic. It can be driven by TTL open
collector logic or CMOS logic with +12V supplies.

It the logic and the IH6108 have common supplies, the EN pin

should again be connected to the supply through a silicon

diode. In this ease, tying EN to the logic supply directly will

not work since it violates the 0.7V differential voltage :
required between V+ and EN. (See Figure 7) A 1uF capacitor
can be placed across the diode to minimize switching

ghitches.

NN
. o[1]
—= 2]
-12v[3]
(1]
s:[5]
s8]
s[1]

{vour) D[8]"

INPUTS

IHE108

" Figure 6. IHB108 Connestion Diagram for less than £15V Supply Operation.
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IH6108

IHG108 APPLICATION INFORMATION (Continued)

BINTERSIL

\ :
_ ? HjNSN_OR_‘AN\’ SILI‘CON EMODE | .
| "
L]
R Ca =g =
—1g] Egs ~ ~12v[3] 3_?|;—_,€
B m & 6108 . oy |
' @ CDA009A 5 B '- i) :
3 G . 5 B
| G )] q E
H i — o B
™ T+ |

Figure 7. IH58108 Connsction Diagram with ENable Input Strobing for less than +15V Supply Operation,

lii. Peak-to-Peak Signal Handling Capability
The IH6108 can handie input signals up to =14V lactually
—18Vto+14.3V because ofthe input protection diode) when
using =15V supplies.

Downloaded from Elcodis.com electronic components distributor
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The'electrical specifications of the 1H6108 are guaranteed
for £10V signals, but the specifications have very minor
changes for +14V signals. The notable changes are slightly
tower ros(on) and slightly higher leakages.
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mINFERSn . ||-|6116
I]WI]"_—. o  1e- Channel
CMOS Analog Multmlexer

FEATURES \ " GENERAL DESCRIPTION

in compatible with DG506, HI-506 & AD7506 The IH6116 is a GMOS inonolithic, one of 16 multiplexer. The

* Ulira Low L — = :
: -JL-’11 an:Io zlak:aglemn |2(off) TUUPA ~ partis a plug-in replacement for the DG506. Four line binary
or (730 o%ms g tull 1 and te t decoeding is used sothat the 16 channels can be controlled by
DS(on) over fu signal and temperature: 4 Address inputs; additionally a fifth input is provided to use
range o ~ as system enable. When the ENable input is high (5V) the
* Break-before- mﬂke sw1tchlng B . channels are sequenced by the 4 line,Address inputs, and
* TTL and- CMOS compatible Address control L when low (0V),all channels are off. The 4 Address inputs are
» Binary Address control (4 Address inputs:control 16 controlled by TTL logic or GMOS Iogic elements with a “0”
channels) ' corresponding to any voltage less than 0.8V and a “1" cor-
* Two tier submultiplexing to facilitate. expandability - responding to any voltage greater than 3.0V. Note that the
¢ Power supply quiescent current fess than 100#A : ENﬂblE II'Ile't must be taken to 5V 1o enable the System and 3
e No SCR Iatchup _ . less than 0:8V to disable the system.
| FUNCTIONAL DIAGRAM _ _ | DECODE TRUTH TABLE
81 &Va . ) - .
S As | Az | A | Ao _%N ONN%\'LJZCH -
; X X X X
sio—"o—4 o[ 0 0] 0 1 1
P 0 u] o] i 1 e
_ gof’o-—-- o ]lol1 o | 3
woto SERRA S EE NS
s o Vo 4 0 1 Fo [ 1] &
- S O T T I IOF 7
s o~ To—p —""o— ‘RN ENE 8
5500 I S 1{o o |01 9
_ I o vourm 1o o |1} 1 10
Sz —pO—— OO 1 Q 1 0 1 11
oo | oo EEEEAERREE 18
sno—Yo—J 1 1 o1l 14
. 1 15
s oo o _ ' Loglc "= VaH Z 3.0V Venn = 45V
. . . L i ll_ <
o o 0qic "0"=VaL < 0.8V
513 0= Orrt — .
_ PIN CONFIGURATION
51 T o
5 7
CONTROLLING BOTH : wer® orad
TIERS OF MUXING NG [3] - IEss -
516 [Z] 28] 57
$15 E [24] 56
ADDRESS DEC Sale =185
I . Y rrae | Rers ' 21:% ] 2 =
T ] il
. 10
A A Az A3 EN 5;:% , - EL
. GNP [32] A 2
4 LINE BINARY ADDRESS INPUTS : | N %;
0 ¢ 0 TANDEN g 5V
ABOVE EXAMPLE SHOWS CHANNEL 9 TURNED ON TOP VIEW
. ¥FCOMMON TO SUBSTRATE
ORDERING INFORMATION [ pPART NUMBER | TEMPERATURE RANGE ||  PACKAGE
Cer_a.mic package available as IHB116MJI ) —55°C to +125°C |28 pin CERDIP
special order only (IH611EMDUCDJ} IHB116CI 0°Cto 70°C . 28 pin CERDIP
' ' IH611GGPI 0°Cto70°C 28 pin Plastic DIP
. 399 .
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IH6116
ABSOLUTE MAXIMUM RATINGS

Vin (A, EN) to Ground,, ...,
VsorVoptoV' oovvevvnninn
Vs oF Vp.to V‘

...................

-15Vto 15V

0, 32v
..."-.'-.-.."'_..;..'...'.. 0, 32V

VO GroUnd .vvveseetieiiriiii i iavinsianirereees 1BV

V™ to Ground
Current(Any Terminal) ........

Strasses above those listed under Abso)ute Maximum Ratin

the device at these or any other conditions above thos

B R N N S R R R R

ain

rating conditions for extended periods may affect device reliabllity.

=16V

mA

Current (Analog Source or Draln)
Operating Temperature
Storage Temperature .....
Lead Temperature (Soldering, 10 secs)
Power Dissipation {Package)*

ek e e n

eeis —5510125°C
veer. ~B5t0150°C
e 300°C

Prrese

%r

ceei. 20mA

1200 mwv

*All leads soldered or welded to PC board, Derate 10 mW/2C above

70°C.

S may cause permanent damage to the device. These are strass ratings only, and functicnal operation of
icated in the operational sections of the speclflcahons is not |mplled Exposure to absolute maximum

ELECTRICAL CHARACTERISTICS v* =15V, V== =15Y, Ven = +5v {Note 1), Ground = OV, unless otherwise specified.

_ _ NO MAY LIMITS TEST CONDITIONS
'CHARACTERISTIO ‘MEASURED|TESTS | TYP |. ... . UNIT|
! TERMINAL | PER {25°C | M SUFFLX C SUFFIX 1
| TEMP 1-55°¢ | a5°c |125°Cc| o°c 25°C | 70°C . , .
] s 480 | 600 £00 700 850 650 780 | Vp = 10V, ls = ~T0mA | Sequence sach switch on
FDS(ON) StoD 16 | 300 ) 600 600 700 650 650 7RO D. VD = =10V, I3 = 10mA VAL = 0BV, van =3V
8 - I'Dscon)rnnx - rDS(nn)mln Ve = o
W Al‘uS(Q_N] 20 % Arpston) w_mston)aug. Vg = =10V
'T‘ ‘ 361 0.01 )01 [ so 02 | 80 Vo = 10V, V5 = 10V
I5{0FF) s 16 0.0 01 | 50 02 50 Vg = -0V, Vp = 10V N
g 1 0.1 0.2 | 100 0.4 100 nA |Vp =10V, Vs =-10V |ven=0
—HDpioFF). D 1 .1 03 0.2 | 100 - 0.4 -100 ' Vo =—10V, Vg'="10V" .
16. [EI .. 02 100 0.4 100 Varaly = Vp = 10V Saeguence each switch on
Iofon; | D 16 | o1 0.2 100 0.4 100 Vsial) = Vo =—10V | VAL = D.BY, Var = 3V
T [Yatom oF 4 o 10 =30 —10 -30 Va= 3.0V
TN | lagotny 4. ].01 10 30 10 a0 Va=13V""
P Ag Ay : ' #A
ufia A2bs | 4 ~-10 =30 =13 ~30 VEN = 5V Allva=0
. _EN 1 -10 ~30 -10 -30 Ven=0
trans D 0.6 1 Ses Fig. 1
D topen D 0.2’ B See Fig. 2
v [tEN(OR) D 0.8 15 us |See Fig. 3
N HENE _ D 0.3 1 ,
A "OFF" Isclation D [5¥] "dB [Ven =0, AL = 20002, CL = 3pF, Vg = 3 VRMS,
Ml - |f =500 kHz )
1 CslOFF) s 5 _ Vs =0
¢ [CatOFF) D 40 pF Vo=0 VeEn=0,f=140 kMz to
: ; 1 'MHz
_ Cds(OFF o 5 ! Vs =0, Vp=0
B Supply 1+ vt 1 55 -200° 1000
p fCurtent 1= il 1 2 100 1000 Ve = 5V
E Standby + vt 1 1 100 1000 1 ua All Va=0o0r3y
¥ | Current [ - V- 1 T 100 1000 'VEN =0
"NOTE 1: See Section V. Enable Input Strobing Levels. v 3y
. I =100ns
$<100ns 0.8y 5%
|
Nrans{hE=1) v
- —_—— 10V _l
LAEIY- oy
v s —
' Yo
Y Vo1 = t1av
ssl—J Vs = 10V
.-
At sl— L '
| 55— - . —— tirana [1-18)
— A2 510 f—wst -av |
Va 00 A3 511 f—e v
g:f | = 51 ON —e] | j— 516 ON -—s= =51 OR—=]. 516 DN~
- - 514—— — T +Hov
' —-‘ Lteans(1=16)
| Grome]
& h !
Ar <l . =¢:0F i S Vot
b I V& =_~1w
:I.:- PROBE MpEBANCE Vo1 TV
Ae = 1M0
Cp 5 30pF ~10¥%
- bansri6-1). .
Figure 1 ’
3100
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18V .

51 i 5 51 )
v —o——— o ¥
h_-&—_'—osz—_r]'}ﬁ"s"_o 52 THRU 516 ¥
s1e T
< ouT
4 Vour Vour
Va ? 2001} 35pF 1K aspF
. £
v EN
. tr < 100n3
' Va It < 100na 5%
e
0,8V
Vour T2 - . _ vour 1ENjat)
: ov ..
510N S16'0K . - o
. —=i  tEND
. ) ) Va1 = 5V _ R .
Figure 2 ) Figure 3 _
IH6116 APPLICATIONS
. . . +i5v —15Y
I. 1 out of 32 channel multiplexer using 2 IH6116s L T
EN
L
tHE116 -
As 818 51
A -
Az 0 YouT
As 4, -
A _DH' 1T v sy
TTLOR | ] 4 |
CMOsS | T T
INVERTER
. - [
. IH6116- .
EN .
*TTL Inverter must have resistor
puilup o drive EN Input. ’ | | l | I ! | | l ’ | ’ | [ 1
: ' Saz ' . ) Si7
" DECODE TRUTH TABLE . DECQDE TRUTH TABLE
As | Az | Az | A1 { A | oONswiTCH ' As | As | Az} A1 | Ao | ONSWITCH
0 0| 0 0 o | 81. ' 1 ) 0 o} 0 . 817
o 0 o]0 L 82 1 -0 u] [ 3 818 -
0 {0 o |1 0 83 -1 ] 0 o 1 0 - 519 - -
0] 0 C 1 1 84 1 [v] Q 1 1 820
0 o] 1 0 ] 85 1 4] 1 1} o] 521
, 0 o] 1 0 1 S6 1 ] 1 0 1 522
’ 0 0 1 1 4] 37 1 o 1 1 0 S23
o] 0|1 1 1 S8 % ] 1 1 1 824
c 1. o 0 4] 83 1 1 o] 0 ] 825
o 1 o] 0 1 810 o 1 8] 0 1 828
] 1 0 1 0] S1 1 1 o] 1 0 Sz27
0 i 0 1 1 812 1 1 ] 1 1 8z8
] 1 1 4] o] 813 1 1 1 0 0 829
0] 1 1 0 1 514 1 1 1 0 1 830
s 1 1 1 ¢] " 815 1 1 1 1 0 S31
0 1. 1 1 1 516 Figure 4 1 1 1 | ‘1 1 832
3-101
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IH6116 APPLICATIONS (Continuec)

Il. 1 out of 32 channel multiplaxer using 2 IH6116s; using an IH5041 for gubmulliplExing

+15V

=15y .

BINTERSIL

EN
. IHE116

Ag | St ‘ )

Aq . e

Ag

3 Aa I
. +:l5|l
TTLOR L l , 1
CMOS | C arae -
INVERTER IHE118
| = .
ST,
Sgz ' . 847

s

"i"l'L gate must have

pultup resistor to + 5V 1o drlve EN Inputs

DECODE TRUTH TABLE . :DECbDE TRUTH TABLE

At | Az | Ar | A1 | Ao ON SWITCH As | Az | Az | A1 | Ao ON SWITCH
Q o Q o [ 81 1 0| o0|-G 0 517
o] 0 a o |1 g2 1 ¢ IO I < T ¢ 1 518 -
0 0 0 1 {0 33 1 010 1 0 519
0 0 0 1 1 84 1 o0 1 1 520
1] o 1 ¥] o S5 T 10 11 [ 0 sa21
0 0 1 0 1 36 1 1] A G 1 See
o 0 1 1 8} 87 1. a 1 1 0 523
0 4] 1 1 1 ‘58 1 o[ 1 1 1 . 524
a] 1 0 g o} - 1 1 0. 10 ] sS25
0 1 0 o |1 310 1 1 0 0 1 S26
[»] 1 o1 [¥] 511 1 1 D 1 0 S27
0 1 o 1 1 812 T 11 e |11 528

| T I W A 0 0 813 B Y I T | [ 0 829 - 1
Q' [-1 110 1 S14 S A O I | [o}¢ 1T * B30 ]
0 1 1 1 [#] 515 1 1 1 1 0 831
c | .1 1|1 1 1 516 1 T |1 1 1 - 532

Figurae §
3-102
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{H6116 APPLICATIONS (Continued)

IIl. 1 out of 64 multiplexer using 4 1/16s and IH5053 as submultiplexer

TTL/"CMOS" INVERTER. .

TTL/CMOS NOR GATE "

BEINTERSIL

WL . ¥i
+5¢ +15V

.

, Ag &
Ao . IHE116
Aze . 10UT OF 16
L. " L x
Aso— Az ENABLE T S D
Aso - D " S . N
At s LTI T TR e : : - }
ANALOG INPUTS i D : D J
. ) . 1Nz D = D
Ag| - - ' -1| )
e (H6116 |
o : _ o
. Azl 10UT OF 16 s =
. Az MUX 2
>o—1—Dc ENABLE . _
wl TTTTTTI TR bfee N
. ANALDG INPUTS — . |H5053 ] V_’ou_t
Y no
A
rul IH6116
2 1 OUT OF 18
Az rALIX 8 5
D ENABLE _Q_—E«-r cl
s [P T T VT TETT DL a8 |
ANALOG INPUTS Ny D D. J
T INg :D_D_
Ao -{
N [HB116 '
I b D4
10UT OF 16 o
A MUX S4
ENABLE .
, | ST TTTTITTTTTTTT T s va [ve
p:ﬁhgft::i:;:fiiohz\r'?ve EN Inpuis ANALOG INPUTS J——"

IV. General note on expandability of IH6116

Figure 6

3

The IHE116 is a two tier multiplexer, where sixteen input
channeéls are routed to a common cutput inblocks of 4. Each
block of 4 input channels is routed to one commion cutput
channel, and thus the submultiplexed system looks like 4
blocks of 4 inputs rauted to 4 different outputs with the 4
outputs tied together. Thus 20 switches are needed to handle

Downloaded from Elcodis.com electronic components distributor

the 16 channels of information. The advantage of this is

lower output capacity and leakage that would be possible . -

using a system with all 16 channels tied to one common
output. Alsc the expandability into 32, 64, 128, etc. Is
facilitated. Figures 4, 5, and 6 show how the IH5118 is
expanded. '
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IH6116
Figure 4 shows a 1 of 32 multiplexer, using 2 IH6118s. Since
the 8116 is itself a 2 tier MUX, the systém as shown is
basically a 2 tier system. The four output channels of each
6116 are tied together so that 8 channefs are tied to the VouT
common point. Since only one channe! of information is on
at a time, the common output will consist of 7 OFF channels
and 1 ON channei. Thus the output leakage will correspond
10 7 IDjotfs) and 1 Iogen), or about 1.0 nA of typical leakage at
room temperature. Thruput speed will be typically 0.8us for

ton and 0.3us for tosr. Thruput channei resistance will be in
the 5000 area. '

Figure 5 shows the 1 of 32 MUX of Figure 4, with a third tier of
submultiplexing added to further reduce leakage and output
capacity. The IH5041 has typical ON resistances of 500
{max. is 75(2) so it only increases thruput channel resistance
from the 500 ohms of Figure 4 to about 550 ohims for Figure 5.
Thruput channe! speed is a little slower by about 0.5us for
both ON and OFF time, and output leakage is about 0.2 nA.

Figure 6 shows a 1 of 64 MUX using 3 tier MUXing (similar

to Figure 5. The Initersil IH5053 is used ta get the third tier of
MUXing. The Vour point will see 3 OFF channeis and 1 ON

channel at any one time, so that the typical leakages will be

about 0.4 nA. Thruput channel resistance will be in the 550
ohm area with thruput switching speeds about 1.3u5 for ON
time and 0.8us for OFF time.

The IH5053 was chosen as the third tier of the MUX because
it will switch the same AC signals as the IHBT18 (typically
plus and minus 15V} and uses break before make switching.
Also power supply quiescent currents are on the order of 1~
2pA so that no excessive system power is generated. Note

BINTERSHL

that the logic of the 5053 is such that it can be ;cied directlyto
the ENable input (as shown in the figures) with no extra |ogic
being required.

V. Enzble input strobing levels

The enable input (EN) acts as an enabling or disabling pin far
the IHE116 when used as a 16 channel MUX. However, when
expanding the MUX to more than 16 channels, the EN pin
acts as another address input. Figures 4 and 5 show the EN
pin used as the A4 input. s :

For the system to function properly the EN input {pin 18)
must go to 5V £5% for the high state and less than 0.8V forthe
tow state. When using TTL logic, a puli-up resistor of 1k or
less should be used to pull the output voltage up to 5V. When
using CMOS logic, the high state goes to the power suppiy
so no pull-Up.is required.

If used on high voltage logic supplies, EN should be at least
0.7V below V + at all times. See IH5108 data sheet for details.

APPLICATION NOTES

Further information may be found in;

A003 “Understanding and Applying the Analog Switch,” by
Dave Fuilagar

ADOB “A New GMOS Analog Gate Technology,” by Dave
Fullagar

A020 “A Cookboaok Approach to High Speed Data Acquisi-
tion and Microprocessor Interfacing,” by Ed Slieger

RO09 “Reduce CMOS Multiplexer Troubles Through Proper
Device Selection,” by Dick Wilenken

NOTE: This multiplexer does not require extarnal resistors andfor diodes to eliminate what is commonly known asa latch up or SCR action,
Because of this fact, the rpggy of the switch is maintained at specified values.

Downloaded from Elcodis.com €lectronic components distributor
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FEATURES

s Driven direct from TTL or CMOS Ioglc

¢ Translates logic levels up to 50V levels -

» Switches 20Vacpr signais when used in conjunction
~ with Intersil [H401A Varalet (as an analog gate)

* tON < 300nS & forF < 200nS for 30V level shifts

s Quiescent supply cu rrent < 100.:a for any state (d.c.)
¢ Providés both normal & inverted outputs '

]

GENERAL DESCRIPTION _

“The IHB201 is a CMOS, Manolithic, Dual Voltage Translator
it takes the low level TTL.or CMOS logic level and converts
themn to higher fevels (i.e. to +15V swings). This translator is

typically used in maklng sofid state switches, or analog
gates. '

IH6201
Dual CMOS Driver/
Voltage Translator

When-used in -conjunction with the ntérsil IH401 family
Varafets, the combination makes a complete solid state
switch capable of switching signals up to 22Vpp and.up to
20MHz in frequency. This switch is a “break-before-make”

- type (i.e. toit time < top timé). The combination has typical o
= 80nS and typ. ton = 200nSfor signals-up to 20Vpp in

amplitude.

CATTL "1 |nput strobe. will force the 9 driver output up to

tevel;. the 8 output will be driveri down to the V™ level.

When_"the TTL input goes t0*'0”, the 8 output goesto V- and
8 goes to V"‘; thus Bland'B are 180° out of phase with each:
other. These-complementary outputs can be used tocreatea
wide variety of functions such as SPDT and DPDT switches,
etc.; alternatively the complementary outputs caibe-used to
drive an N and-P-channel Mosfet, tomake.a compléte Mosfet
analog gate.

The driver typically uses 5V and +15V power supplles

however a wide range of v*and V- is possible, however
V"' > 5V Is necessary for the dnver to work properly.

BLOCK DIAGRAM

Y sy priven “8V___+15V  DRIVER
| QUTPUT i QUTPUT

wee | . LoGIC ' bz
STROBE | STROBE
INPUT 15V . w3, . INPUTZ 15V i

iz

PIN CONFIGURATION

TIL iMPUT 1
'l )

GND

+5V

y+

TTL INPUT 2

UTLINE DWGS
DE, JE PE

ORDERING INFORMATION

PART NUMBER TEMPERATURE RANGE
*|HB201CDE ' 0°C to 70°C
*1H6201MDE =55°C ~ +125°C -

. IHB201CJE _0°Cto 70°C.. . -
~ |HB20TMJE " -55°C to 125°C
. IH6201CPE 0°C to 70°C

- *Special Order Only"- -

SCHEMATIC DIAGRAM (ONE CHANNEL)

DRIVER
. ouTPUT
—g

i

DRIVER
. OUTPUT

3-105
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IH6201 - |

- ABSOLUTE MAXIMUM RATINGS
T 1 asv
U i e e 35V
™ e e 35V
1T T N 40V

BINTERSIL

Operating Temperature
Storage Temperature .................
Lead Temperature (Soldering 10 sec)

—-85°Cto +125°C
—65°C to +150°C
300°C

...............

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress

ratings only;
sections of the specifications is not imp
device reliability.

ELECTRICALSPECIFICATIONS V* = 15V, V™= —15V, Vi = +5V.

and furictional operation of the device at these or any other conditions above those indicated in the operational
lied: Exposure to absolute maximum rating conditions for.extended periods may affect

When the input strobe vol’cage level goes below Gnd (i.e. to
—15V) circuit is unaffected as long as V' to ViN does not
exceed absolute maximum rating.

Il. OUTPUT DRIVE CAPABILITY

The translator output is designed to drive the Intersit 1H401
family of Varafets; these are N-channel J-FETS with built-in
driver dicdes. Driver diodes are necessary to isolate the
signal source from the driver/translator output; this prevents
forward biasing. between the signal input and the +Vco
supply. The I1H6201 will drive any J-FET provided some sort
of isolation is added’i.e.’ '

~

Downloaded from Elcodis.com electronic components distributor
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_ " IHE201CDE = IH6201MDE
| ITEM CONDITIONS l-ase¢ | +25°¢ [ +85°C | 65°C | +25°C [+125°CUNITS
6 or B driver output swing wemsy oL Tig. 2B 28 28 28 28 | 28 28 | vpp
VIN strobe level 17 for 8= 14V 3.0 3.0 3.0 2.4 2.4 24 | Voo
proper translation _ g =-14v
Vi strobe level (“0") for g=-14V 04 | 04 | 04 | 08 | 08 | 08 | voc
proper transiation = Gz 14v ' _ _ . _
1IN input strobe current draw Vin =0V or +5V 1 1 1 1. 1 1 wh
tfor DV — 5V range} R _ . -
ton time - " vaeov 3 CL=230pf| 400 -| 400 | 400 | 300 |-300 [ 300 | nS
: switching turn-on fime - : : ' ' :
_ fig. 2B
torf time vneou T CL=30pfT 300 | 300 | 800 | 200 ; 200 200 ns
' '~ Bwitching turn-off time ' ‘
fig. 2B B 4 .
I+ (V+) power supply Vin = 0V or +5V 100 100 100 100 100 100 uA
guiescent current N ‘ o
I- (V-) power supply Vin = 0V or +5V 100 100 { 100 100 | 100 100 uA
quiescent current
IL (VL) power supply’ ViN = OV or +5V 100 100 100 100 100 100 uA
1 quiescent current
APPLICATIONS .
i. INPUT DRIVE CAPABILITY _ SIGNAL 1NPUT
The strobe input lines are designed to be driven from TTL v REFERRAL
logic fevels; this means 0.8V — 2.4V levels max. and min. _I—L RESISTOR
respectively. For those users who require 0.8V to 2.0V of 'DHNER ;
operation, a pull-up resistor is recommended from the TTL TEL INPUT ——— ypans. -
"output to +5V line. This resistor is not critical and can be in . ISOLATION i
the 1k to 10k} range.
When using 4000 series CMOS logic, the input strobe is
connected direct to the 4000 series gate output and no pull o =
up resistors, or any other interface, is.necessary. Figuze 1

You wili notice in Figure 1 that a''referral” resistor has been
added from 2N4381 gate to its source, This resistor is needed
to compensate for inadequate chargearea curve for isolation
diode (i.e.if Cvs. V plotfor diode <2 [Cvs. V plot for output J-
FET] switch- won't' function; then adding this. resistor
overcomes this condition. The “referral” resistor is normally
in the 100k to 1M range and is not too critical.

HI. MAKING A COMPLETE SOLID STATE SWITCH
THAT CAN HANDLE 20Vpp SIGNALS
The limitation on signal handling capability cormes from the
output gating device. When a J-FET is used; it’s the pinch-off
of the J-FET acting with the V- supply that does the
6 .
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APPLICATIONS, CONTINUED

limiting. In fact max. signal handling capability = 2 {(Vp. +
V") Vpp where Vp = pinch-off voltage of J-FET chosen.
‘L. Vp = 7V, V7 = —15V . max. signal handling = 2 7V +

(15D Vpp = 2(7V-15)pp=2-8Vpp)=16Vpp. Obviously to

get = 20Vpp, Vp = 6V with V™= —15Y, Another simple way to
get 20Vpp with Vp = 7V, is to increase V™ 1o —17V. In fact
using V™= +12V or +15V aid setting V™ = ~18V allows
one to switch 20Vpp with any member of 1H401 family. The

BINTERSIL

advantage of using the Vp = 7V pinch-off {along with
unsymmetrical supplies) over the Vp = 5V pinch-off (and
15V supplies) is that you will have a much lower Rps(on)
resistance for the Vp=7V fet.{i.e. forthe 2N4391 fe

Tos(oN) = 220, rpsion) = 350) .

Vp =7V Vp =5V

A

The IM6201 is a dual trénslat'd(, aach contair]ing 4 CMOS FETs. The schematic of one-half IH6201, driving one-fourth of an

IH401, is shan-in Figure 2A;-

MV vt

J—I_ T2L OR
CMOS
INPUT

STRUBE

GND

+15V

1kid
-15v$ -1 % '
v -15y

TAANSLATOR
Figure 2A

g -15v

i +15v

v

Loy | I
dus
415
o A \
+15v ov / o
. 3
| - 10%
o s o
| [ +15
?C-

I I 10%
-15¥
' av
BD%\

[ SO —-

o,

NOTE: Each translator output has a # and §output. 8 is just the inverse of 4,

A very useful feature of this system is that dne-half of an IHE201 and one-half of an 1M401 can combine to make a SPDF switch,
or an IH6201 plus an IH401 can make a dual SPDT analog switch. {See |11}

I. Dual SPST Analog Switch

] ' I:'J:E _”'LE = Eo_\ﬂ'—[r_Th
L?.j £ m | & <

(2] i, K 4] -15v

(2] IHa01 i [7] 1Hez201 E—_L

[&] id— [5] iz -5v =

E? F 1) ] [11] +15v

] t‘:ﬁl &2 B——

= 5 Leg 5

_NOTE: Either switch is furned on when strobe input goes high,
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II. DPDT Analeg Swiich

E H fis——<

5 : &l 7a] -15v
’_E 1H401 Gl He201  [i3
~{E— (5] [2+sv =

[l id 7 19

E1 5] B El
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APPLICATIONS, CONTINUED :
. IIl. Dual émf S o W Dual'DPST. |
— In= i SN - By S, I
f4] IHa01 . |13 B 3 = - Gl - [Td]-15v
41 .
T{E] i3——3]. . 1He201 - [a] - hao El [ He201  [i3
] B @ @ | Brrr<
E . E -.'!2B E

3-108
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FEATURES

¢ Ultra low leakage — Ip(oriy < 100pA

® rps{on) < 400 ohms over full signal and temperature
range

* Power supply quiescent current less than 100:A

« 14V analog signal range

* No SCR latch up

e Break-before-make switching :

« Binary Address control (2 Address inputs control 2
out of 8 channels)

¢ TTL and CMOS compatible Address control

* Pin compatible wuh H1509, DG509 & AD7509

'IH6208
4-Channel Differential
CMOS Analog Multiplexer

GEN_EHAL DESCRIPTION

The IH8208 is a monolithic 2 of 8 CMOS multiplexer. The part
is a plug-in replacement for the DG509. Two line binary decod-
ing is used so that the 8 channels can be controlled in pairs
by the binary inputs; additionally a third input is provided to
use as a system enable. When the ENable input is-high (5V)
the channels are sequenced by the 2 line binary inputs, and
when low (OV) all.channels are off. The 2 Addtess inputs are
controlled by TTL logic or CMOS logic elements with a “0"
corresponding to any voltage less than 0.8V and a 1" corre-
sponding to any voltage greater than.2.4V. Note that the
ENable Input must be taken t6 5V to enable the system and
less than 0.8V to disable the system.

FUNCTIONAL DIAGHAM

S120——PpOme————

S2a o/’ [v —
SS&O’/ o S—
S4a o-/ o—

EN SWITCH

h

. [+
Y[ SR —

S2b o//' O
53bD/"O—I'-—'—-~,'

1{

DECODE TRUTH TABLE

ON
A1 | ac | EN | swiTcH

_ PAIR
x| x| o | NoNE
0 | o] 1 1a, 1h
o | 1 1 %, 2b
1 o1 3a, 3b
1 1 1 4a, 4b

~AD, A1

CLOGIC “1" = Van 2 24V VENK = 4.5V
LOGIC 0" = VaL 0,8V

'PIN CONFIGURATION

—
sau/o— A [T]e i8] A7 |
EN [Z] 5| GND
v [3] [id] v+
ADDRESS DECODE &1a [a] 73] stb
10F4 s2a [5] 77 s2b
L i 53 {6 17} S3b
Ag EN s4a [7] 0] s4b
2 LINE BINARY ADDRESS INPIJTS' o 2] o2
(0 D) AND EN=5YV (EN!_:“‘I" FOR +5¥, “0" FOR 0v)
ABOVE EXAMPLE SHOWS CHANNELS 1a & 1b ON.
ORDERING INFORMATION
c ic package ilable PART NUMBER | TEMPERATURE RANGE PACKAGE
eramic available as : " ‘ < "
special order only (IH6208MDE/CDE) IHB208MJE S8°Cto 1125°C 10 pin CERDIP
: _IHG208CJE 0°Ci0 70°C 16 pin CERDIP
|HB208CPE 0°Cto 70°C 1€ pin Plastic DIP
3-109
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IH6208

ABSOLUTE MAXIMUM RATINGS

Current (AnalogSource or Drain) :

&l

YRR

55 to 125°C
—-65 1o 150°C
....... 300°C
1200 mw

"All leads soldered or welded to PG board. Derate 10 mW/*C above,

Vi (A ENE to Ground ..o i . =18V, W Operating Temperature
VsorVote V' ..o errrernreee 0,32V Storage Temperature ...
VsorVptoV™ ... o..... AN ¢ N 12V Lead Temp (Scidering, 10 sec)
Vito Ground ...iviiiieaees e 16V Power Dissipation (Package)"
VTto Ground .vuee i i -16V

Current tAny Terminal) ........ r et 30 mA 70°C. .

Stresses above those listed under Absolute Maximum Ratings may cause permanent camage to the device, These are stress ratings only, andfunctional operation of
the device at thess or eny other gonditions above those-indicated inthe operational sections of the specifications is not implied, Exposure to absciute maximum
rating conditions for extended parieds may affect device réliability.

niess otherwise specified.

ELECTRICAL CHARACTERISTICS v* =15y, v~ = =15V, Vgy = + 5V (Note 1), Ground= 0, u

. NO | | TEST CONDITIONS ~
CHARACTERISTIC, MEASURED | TESTS | TYP _MAX LIMITS UNIT
' . | TERMINAL [ PER |25°C M SUFFIX i C SUFFIX .
TEMP -55°C | 25°C | 125°C | 0°C | 25°C | 70° € L.
_ 8 180 | 300 | 300 | Z00 | 350 | 350 | 4s0 Vo = 10V, Is = 1.0 mA |Saquence each switch on
rOSICN) Sto D 8 | 150 | 300 .| 300 | 400 350 250 450 0 Vo =-10V, I3 = ~1.0 mA]VaL =0.8Y, Van =24V
n s ] = rOSton)max —.rDS(on}m\n = "
‘ir ArDS,{,ON). . 20 % | ArDsien TR Vs .—i1-0V.
IR " 8 to.ooz 1005 | 50 0.1 50 Vs = 10V, Vo =—10V
T |lsioem - - ] 8 |0.002 o8 | 58 0.1, 50 Vg = -10V, Vp = 10V )
C 2 0.03 0.1 '50 0.2 { 100 [ nA |Vp=10V,vg=—10v |VEnN=0
M |loicess D 2 Jood . o 0.7, 50 | 0.2 100 Vo= -10V, Vg = 10V
g |01 02 . |. 50 0.4 100 Vsialy= Vb =10V Sequende éach switch on
IDioN) D 5 0.1 0.2 50 0.4 100 Vgia = Vp = =10V VarL =0.8V, Vay =24V
1 [laon) 2 .01 -10 =30 =10 =30 Va = 24V or DV
N |latein) 2. .01 10 30 10 30 Va = 15V or OV
P _ Hh
Ufia AQ, At z 10 | -30 -1t | -30 VEN = 5V AllVa=0
T EN 1 ) -10 | -30 -10 | -30° VEN = 0 ) {Address Pins)
trans D 03 1 See Fig. 1
topen D 0.2 ’ See Fig. 2
D ltenom D 06 15 us |See Fig. 8
: {EM(aif) D 04 1 ] .
A OFF” isplation D &0 dB |ygy = 0, R = 2000}, CL-= 2 pF, V5 = 3 VRMS,
1 - ' |f = 500 kHz
11 [Cstomn s g Vs=0
G |Cdiomy D i2 pF i Vb=10 VEnN=0,1=140 kHz to
. 1 MHz
Cilsiaify Dte 8 L 1 Vs=0,Yp=0
$laupply + | I'ES 1 40 200 1000 '
DjCurrent |- y- 1 2 100 1000 VEn = BY
P |standby + vt 1 1 100 1000 #A AllVa=0o0r5v
3 |Current .| - V- 1A 100 1000 VEn =0 ‘
"NOTE 1: See Section | Enable Input Strobing Levels.
SWITCHING INFORMATION
a.nv—l— -
14V L j I LA
] L o
0.8v o J:_
i S3af— '
. caal_
0
B S1b 10V
: sabl— g
It 51 Byry) —e s i ssbq
Vsib o Va sOfY e
®8VseT ‘ -
= = sab =1ov
IH&208 -
0 —}EN .
! ] Vour | -
v [eno_v- oz ~—-<eroge]
: @Rp tCp
0.9Vsa | -é- : j.._.,..__
. Ve R 37 PROBE IMPEDANCE
. trans—m-] SdpioN) brans : Rr 2 1M
Cp= 30_pF
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IH6208 .
SWITCHING INFORMATION (Gontinued)

Va | 50V | +15V
. +0.8Y ¥| uuuuuu iﬂf{"__...__-_._v.. o . : T B
SWITCH OUTPUT I S1b
:EE“E FIG. 2) .,| |‘_ I__[__ A S2b & o
X - i - [, oo . -—0'_|
o . opan L] Ao IHe208 __9:4 :3.,
0.5Vo- '
Vo
Vo—im
. +5Y : : :
P 50% N ’
vays 1o, B8/ : N sy
- c—1ENiOn) . —B |<—-—~ tEN{oth) :
oV o P o1 otb B
Vo ' L oTiERS
SWITCH OUTPUT IHE208 ¢ l_ s
Vour - '
(SEE FIG. 3) —2 o Vout
i:ﬂ(ﬂ > 35pF
0.0V < L L X
Yo T~ - = =
sV
Figure 3. ton and toft Switching Test
IH6208 APPLICATION INFORMATION
I. ENable Input Strobing Levels '

. The ENable input en the 1H8208 requires a minimum of . being driven from TTL logic, a pull-up resistor of 1k.to.3kQ is
+4.5Y to trigger it intc the “1”.state and a maximum- of required frofm.the gate output to. + 5V.supply. (See Figure 4),
+ 0.8V to trigger it into the “0" state. If the ENabie input is : '

_ . Ag[1] ~ EL
\J v 1K
oy +5Y EN—
1 ia VAN 2 iB
E ‘ ‘ — = IH6208 :'_"l:
H DM7404N 13 ' “1sv (] id+1sv
] TTL LOGIC o | ‘ . I s1a[d] e
+3V :
[ e 1. saa[5] 12]s20
5 10— . $3a [ [11] 530
E E ‘ o salf}  [dsw
_[—-E Bl ofg] [l

Figure 4. ENable Input Strobing from TTL Logic
3111
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IH6208 -

IH6208 APPLICATION INFORMATION (Continued)

When the EN input is driven from CMOS logic, no pullup is necessary. {See Fig. 5)

5V

CD4009
CMOS LOGIC

BINMERSIL

] EJLa}L@JLaJL@JLaJLEa" |

w
1f . B
'_F-LI-'mmmr:!mmrL*

ISE U : 8] Ar
—EN HE208 Eﬁ_
—1sv [3] E+15:
$1a[4] i3] s10 -
s2a[ 5] 2] s20
. 53a[6 1] 53
ssa[7] EE
’ o8 oz

Figure 5. CMOS Logic Driving ENable Pin.

The supply voltage of the CD4009 affects the $witching speed of the 1H6208; the'same is true far TTL: sup plyvoltage léveis. The

chart below shows.the effect on firans fOr a supply varying from +4.5V to +5. 5V

CMOS OR TTL SUPPLY

+4.5V
+4.75V

45,0V
+5.25V
+5.50V

TYPICAL ttrans @ 25°C

400ns
300ns
250ns

200ns.

175ns

The throughput rate can therefore be maximized by using a +5V to + 5.5V supply for the ENable Strobe Logic.

The examples shownin F|gures 4 and 5 deal with ENable strobing when expansion to more than four differential channels i:
required; in these cases the EN terminal acts as & third address input. If four channel palrs or less are being mumplexed tie
EN termmal can be directiy connected to + 5V to enable the IH8208 at all times,

Downloaded from Elcodis.com electronic components distributor
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IH6208
IH6208 APPLICATIDN INFORMATION (continued

- Il. Using the IH6208 with supplies other than

15V

The IHB208 can be used with power supplies ranging from
6V to T16V. The swilch rps(pn) will increase as the supply
voltages decrease, however the multiplexer error term (the
product of leakage times ros(en)) will remain approximately
constant sinéé'leakage decreases as the supply voltages are
reduced.

Caution must be taken to ensure that the énable (EN) voltage
is at least 0.7V below V+ at all times. If thig is not done the
Address lnput strobing levels will not function properly. This
may be achieved quite simply by connecting EN (pin 2}to V' +
{pin 14) via a silicon diode as shown in Figure 6. A further
fequirement Mmust be met when using this type of
configuration; the strobe levels at AG and A1 must be within

BINTERSIL

2.5V of the EN voltage in order to define a binary "1" state.
For the case shown in Figure 6 the EN voitage is 11.3V, which
means that logic high at AD and A1 is = +8.8V (logic low
continues to be = 0.8V). In this configuration the IH6208
cannot be driven by TTL (4+5V) or CMOS (+5V} logic. Itcan be
driven by TTL open collector logic or CMOS logic with +12V
supplies.

If the logic and the IH5208 have common supplies, the EN pin
should again be connected to the supply through a silicon
diode. In this case, tying EN to the logic.supply directly will
not work since it violates the 0.7V differential voltage
required between V* and EN (See Figure 7). A 1.F capacitor
can be placed across the diode to minimize switching
glitches.

-

WNg1a ¢ .
aofa]
EN ET
-12v[§]
H
(4l
A CHANNEL SOURCE INPUTS
' El
[2]
A CHANNELS
COMMON DRAIN OUTRPUT = D [1]

IH6208

Ell

6] Ay

i

=3
I

+12v

B CHANNEL SQURCE INPUTS

ERSEERE
;_'_/

o]

Dz = B CHANNEL DRAN QUTPUT

{COMMON)

Figure B. |H6208 Connection Diagram for less than +15V Supply Operation,
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IH6208 ) BINTERSIL

IH6208 APPLICATION INFORMATION (ontinued:

1N914
* ' )
i [
T |
S—dE-
e D e
Y s ] EN
- Z IH6208 E__l_F
.12 coaoosa  fE-— -12v[3] o iEl=pm
o [ = s1a[3] : © figem
g o safs] - . a Ejszﬁ-
3 .k 2 Csals] . fidsw
] o - saa[7] " hgsw
' [7] o] b1 8] 9]0
s G g

Figure 7. |H6208 Connection Dlagram with ENable Input Strobing for less than =15V Supply Operation.

lll. Peak-to-Peak Signal Handling Capability The electrical specifications of the |H6208 are guaranteed
The IHB208 can handle input signals up to +£14V (actually for Z10V signals, but the specifications have very minor
-15V to +14.3V because of the input protection diode) when - changes for £14V signals. The notable changes are slightly
using 15V supplies. lower rojsion) and slightly highér leakages.
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MNES | o IH6216
I]IN-HI-EI-P@I]IL - 8-Channel Differential

CMOS Analog Multiplexer

FEATURES : GENERAL DESCRIPTION

e ‘1’3";':;'::: s‘f;tl:'arr':g;e"as“? & ADTSOT - fhelHe2ts is aGMOS monolithic 2of 16 multiplexer The part

. 00 oh I is a plug-in replacement for the DGS07. Three line binary
rDs(on) < 700 ohms over full signal and t‘?l'"l"*""t“"“-' decoding Is used so that the 16.channels can be controlledin
range _ pairs by the binary inputs; additionally a fourth input is pro-

« Break-before-make 3W|t°hl"9 _ ' vided to use as a system enable. When the ENable input is

* TTL and CMOS compatible Address control high (5V).the channels are sequenced by the 3'Hine binary in-

¢ Binary Address control (3 Address inputs contml 2 - puts,and when low (0V) all channels are off. The 3 Address in-

puts are controlled by TTLlegic or CMOS logic elements with
a “0" corresponding to any voltage less than 0.8V and a *1”

- corresponding to any voltage greaterthan 3.0V. Note that the
. ENable input must be taken to 5V to enable the system and 3

less than 0.8V to disable the system.

-out of 16 channels) -
& Two tier submultiplexing o faclliiale expandablllty
‘« Power supply quiescent current less than 100pA
¢ No SCR latch'up .
¢ Very low leakage Ip(off) = 100pA

FUNCTIONAL DIAGRAM : - DECODE TRUTH TABLE
. - ON
Az.| A1 | Ao | EN | SWITCH
- PAIR
X | X ] X[ 0| NONE
ololo |1 1
¢ |0 1 1 2
ol 1 ]o{1]| 3
(A IR T 4
110 o] 5
1o | 1] 6 -
11101 7
HEEERE 8

LOGIC"” =V¥an = 3V VenH > 4.5V
LOGIC™0" =VaL <08V = -

| PIN CONFIGURATION

TO DECODE LOGIC
CONTROLLING BOTH
TIERS OF MUXING

ADDRESS DECODE | -ENABLE
10F 8 10F2

!

F Ay Az EN {(ENABLE INPUT)

. OP VIEW
3 LINE BINARY ADDRESS INFUTS + :
v
00 D} AND EN = EV ’COMMDN TO SUBSTRATE
ABQVE EXAMPLE SHOWS CHANNELS1B &1b ON.

ORDERING INFORMA_TION

_ : PART NUMBER | TEMPERATURE RANGE PACKAGE'
Ceramic packags avallable as I He216MJI —55°C to +125°C 28 pin CERDIP
special order only (IH6218MDI/CDI) . [H6216CJI 0°C to 70°C 28 pin CERDIP
IHE216CFI 0°Cto70°C . . | 28 pin Plastic DiP
3115
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ABSOLUTE MAXIMUM RATINGS . . ‘ -
Vin (A, EN) to Ground ......................,_...-15V,V1 Operating Temperature ..........oveeevne.. -55t0125°C

- BINTERSIL

VgorVptoV*......... P S A =LY Storage Temperature ..........covvvvnvnnes -65t0150°C
L TR el O ... 0,32V Power Dissipation {Package)* .................. 1200mW
VIO Ground .ooooivvniiinrennnnnn, N |-\ Lead Ternperature {Soldering 10 sec).............. 300°C
V- to Ground ..., L L

- Current (Any Terminah .......... cernseaesiae., 30MA *Ail leads soldered or weided to PC board. Derate 10 mW/* C above
Current({AnalogSourceorDrainf ....vvveniovinvsn. 20mMA. 70°C

Strasses above those listed under Absolute Maximum Ratings may cause parmanentdamage tothe devide. Thése aré stress ratings only, and functional operatlon of
the device at these or any other coriditions above those indicated in the cperational sections of the specifications is not mpl:ed Exposure to absolute maximum
rating conditions for extended periods may affect device reliability,

‘ELECTRlCAL CHARACTERlSTlCS V" =15Y, V- =—15V, Vgiy= + 5V {Note 1), Ground = 0V, imiess otherwise speclfled

NO -
: : : o MAX LIMITS )
CHARACTERISTIC “E“SUFED TESTS| T — o UNF| - - TEST CONDITIONS
| TEAMINAL | PER |25°C © M SUFFIX C.SUFFIX _ . )
TEME | | -s5°c | 25°¢ | 125°¢ | oo | 256 | vecc ] L o
S _ .6 ) aso.} 600 | 600 | 700 | esc | ‘es0 | vs0 - |V = 10v. Ig = ~10mA | Sequenge each switch en
IDSION) "S8toD | 16 |30 s00 | eon | 700 | eso [ eso [ 70 [ i Vo =-10V. s = 10mMA | VaL =0.8V, Van =3V
‘ 8 |arbsion ‘ 20 : o % Aresor = IDSianimax -, [DS(enimin yg = #10v
W o | 5 rDS(on}avg .
l 16 o0 | 1 04 50 0.2 g0 vs — 107, VD =0V
T |Isigrrs - - 5 1| 18 |om 0.1 | E0 02 | 50 | Vg = =10V, Vh = 10V
C 2 o1 | 0.2 100 - 0.4 100 nA |vp =10V, Vg =10V jVen-=0-
H [1pioFF) D 2 0.1 02 '| 100 0.4 100 Vo = =10V, Vs = 10V
| . ’ 16 o1 1 | o2 100 0.4 00 Vsiam = Vo = 10V Saquence each switch on |
Iniomg d.. b 16 2.1 | L 02 100 0.4 100 Vgiam = Vp = =10V VaL =08V, Vaq =3V
| [lag@nyor . 3 01 =10 30 10 -30 Va = 3.0V
N |tajofiy [ 1. 3 L 30 . 10 30 Va = 15V
P Ao A1 : . HA
Uty - A2 As 3 ] _ 10 -30 -10 -a0 VEN = 5V Alva=0
I EN - 1 il -10 ~30 -10 -30 Ven = 0
ttrans D 06 e . See Fig. 1
o fopen D . 0.2 See Fig. 2
v tontEN) D 0.8 1.5 us |See Fig. 3
N torEn D 03 | 1 . ]
"OFF" Isolation ] B0 | - d2 |Ven =0, RL = 20001, C_ = 3 pF, ¥5 = 3 VRMS,
A . . . :
\ _ t = 500 kHz
i Cs 3 5 Vs =0 - .
Cdiotf) B 20 oF |Vo=10 Ven = 0,f = 140 kHz to
C _ 1 MHz
CCds j Do | 0 T 1 Vs=0,Vp=0
S | Supply + Ve 1 55 : 200 1000
“,5’ Gurrent - 'S 1 2 100 1000 VEN = 5V C
P | Standay + vt 1 ] 160 ~ | 1000 uh AHYa =0 or 3V
¥ | Gurrant - ' 1 1 100 1000 VEN =10

NOTE 1: See Section V. Enable1nput Stroblng l.evels.
SWITCHING INFORMATION

|
.0V o
L 4 . .| Da. .
14¥ | - .
) , v 51
] : : l . ) 52| L
®av . sa = -

' Az s

ik : g '™ 52b
08V : . P b
. . Va 501 sk
T
s6h
57b
EN S8b 1oV

) ¥,
GND - B2 ouT - ~{_PROBE

T

[
[
~

.||—.].

L1

‘la

1
" s
0-9353:: 4 J_ Ap 2‘ .r. Cp
sob . ] L o . LI |
Transmngel Jo—Yune L. E sy =5 PRACBE IMPEDANCE
- Rp = 1MO
Cp < IpF
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IH6216
SWITCHING INFOHMATFON (Continued) . v

D ot . s i

SWITCH OUTPUT ’ . ’ sTh — -
vp 0.5va + Ag Sab
(SEE FIG, 2) )

Yo svof] v
Vg + D2
Va GND ‘L 2000 o= 35pF
~15¥ e -
- - Figure 2 =
15V
. —= "‘-!Eﬂtunj.“ = e lEnta . T a1h
vave + Az ALL OTHERE  © "
* SWITCH ouTPUT At
vo
(SEE FiG, 3) = Ag
EN
0avg 4+ veu GNB Jy
Vo + v ~15Y
Vs + P —
. Figure 3
[H6216 APPLICATIONS
1. 2 out of 32 channel multipiexer using 2 IH8216s
+15v -15v
. ]
Ap o—
Ao IH6216
Az EN
— =
s1a 582 §1b S8b
" +———cVour —o Vourz
TTL*/CMOS +1[5 '115"
INVERTEH .
{H6216
EN
As .
_______ —
S59a 516a 59b S16b
*TTL gate must have pullup to drive EN Input
Figure 4
DECODE TRUTH TABLE - DECODE TRUTH TABLE
Az | Az | A1 | Ag ON SWITCH ] As | Az | A1 | Ap'| ONSWITCH.
- o] 0| o 0 514 o 4] 2] 0 31b
0 0 ¢] 1 ‘824 0 [H I 1 82b
Q 0 1 0 -83a 4] 1] 1 0 S3b
0 0 1 1 S4a o Q 1 1 S4b
0 1] 0 0 S5a L 0| 1 0 0 85b
-0 11 0 1. SBa o 1 0 T S6b |
o] 1 1 g 87a . 0 1 1 0 - 87b
1] 1 1 1 SBa VouTi 0.1 1 1 1 88b VouTz
1 0] o o] -89a 1 0 ¢] Q- 88b .
1 o 0 1 S10a 1 0 1] 1 S10b
1 o1 c | S1ia 1 0 1 1] S11b
1 0| 1 1. 8123 1 0 1 1 S12b -
-1 1 0 0 S13a 1 1 0 4] 513k
1 1 1] 1 S14a 1 1 0 1 S1db
[ 1 1 |1 o . B15a 1 1 1 0 515b
L T I I O T -Sl6a | 10 a1 316b
3117
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IH6216 -~ .
IH6216 APPLICATIONS (continued)

Il 2 out of 32 channel multiplexer [Sitig 2'1H6216s; with an 1H5043 for submultiplexing

v 15V 5V SV
| ' T - T Vourr
? AU . . ) - - |I .
:“." 0 IHB216 .. L e i
' R EN] . Y
: . . —_|_ 1H5043 |
- - ] L | |
. : St © S8 Slb S8 Ty D‘D‘ ]
. X TTLYCMOS g ' +18¥ , . =15V - .
3 ComveRTER ZN. | 1 | L e '
_ IH6216 ,.-&"I] VouT2
Aao L ll |
[ —— y ———— L L]
S9a s16a SOb 516b T é
“TTL invurterhmusi have resistor pullup to drive EN Input - i
' L Figure 5
DECODE TRUTH.TABLE ' DECODE TRUTH TABLE
Ag | Ag | Ai:] Ap.| ONSWITCH .| [ As | A2 ! Ay | Ao | ON.SWITCH
o "o [0 0] Sia " 0 [0 0 [0 Stb
.0 0 f 0 1 ‘52a -0 o | 0 1 S2b
0 0 1 o S3a o 0 1 o- 53b
0 o[ 1 1. S4a o | 0o | 1 S4b
0 1 0 0“--. S6a o 1-1 0 o S5b
-0 1 0 1 S6a 0 110 1 - S6b
ol 1| 1] §7a o o |1 |1 ] o §7h .
D 1 4.1 T S8a Voaurt - &} 1 1 1 S8h VouTe
1 0 0 ) 592, -1 a 0 o S9b i '
1 [+ 0 L S10a 1 0 0 T S16b
T 0 1 0 - 811a 1 0 1 4} 811k
1 o] 1 1 ; S12a 1 031 1 S12b
1 1 0 0 S13a 1 1-1 0 ] S13b
1 1 0 1] 314a . 1 1 0 1 S14b
1 1 1 o S$15a 1 1 1 ] £15b
1 1 1 b S164 A i 1 1 S16b
3118
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IH6216
1H6216 APPLICATIONS

BINTERSIL

Nl. 2 out of 64 multiplexer using 4 IH6216s and 2 IH5043s as submultiplexers -

15\

sV | : VL =%—5vT'_ | Ves=ve .
N . & i . D1 VouT
Ap o~ a_. ar :—T"‘ \
- Ao - 53 | .
: IHE6216 b . . . l A
Az0 . 1_ Ay o "EN . - . . - : U‘II“!_ S
Ascr ; A’ T = T o— ; IH5043 .
S1a Séa S1b s - . INy D—D“'!
+15V -15v e ] — :
| 00— -
. ‘ 1
] ' ‘ !
IHB216 e Se | . oz | D2
| e =] = . i A -
S9a S16a 58k 516 7 1 ) 1
YR Veg = =18y @’
Y +1|sv “Tv = +5vf . Veo=+15¥9 _
1 a $ o
: IHE216 b s | Lo 1
:}— 1 |. EN : | ' II"'H..'_ D3
T == | —_|_ IH5043 |
siza S48 Sirp s2p m | D E : _II
+1I5v —1I5v A g
a D_ > 1
. . Sz | D2 | Vourtz
| _ . IHE216 b X ot
___D* 3 1 S | |
_______ P —— 1 P —O»I\v—" Be
5258 $32a S25p sazh " ]
Vr Veg =-15V

TTL/"CMOS" INVERTER

)

TTL/CMOS NOR GATE
(TTL gateé must have resislor
pullup to drive EN)

Figure

General note on expandability of IH6216

& IH6216 is a two tier multiplexer where 8 pairs of input
annels are routed to a pair of outputs in blacks of 4. Each
ock of 4 input channels is routed to one common output
aannel, and thus the submultiplexed system looks like 4
locks of 4 inputs routed to 4 different outputs with the 4
utputs tied in pairs. Thus 20 switches are needed to handle

&

the 16 channels of information, The advantages of this are
fower output capacity and leakage than would be possihle
using a system with all 8 channels tied to one common
output. Also the expandability into 2 out of 32, 64, 128, etc. is
facititated. Figures 4, 5, and 6 show how the IHB216 is
expanded. .

3119
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IH6216

Figure 4 shows a 2 of 32 multiplexer Using 2 IH6216s. Since
the 6216 is itself a 2 tier MUX, the system as shown is
basically a 2 tier system, Corresponding output points of
each of the 6216 are connected together, and the ENabie in-
put strobe is used as the Az input. Since each output [pins 2
and 28) corresponds to an “ON" FET and an “OFF" FET, the
overall system looks liké 1 “ON” FET and 3 “OFF” FETs for
each of the Vout1 and Voutz outputs. Thus the output leakage
will be 1 Ippn) plus 3 Ipfs or about 0.4 nA at room
ternperature. Thruput speed willbé typically 0.8us for ton and
0.3us for toff, with thruptit channel resistance in the 5000
area. :

Figure 5 shows the 2 of 32 MUX of Figure 4, witha third tier of
submuttiplexing added to further reduce leakage and output

capacity. The IH5043 has typical ON resistance of 50¢) {max.

is 750} so it only increases thruput channel resistance from
the 500 ohms of Figure 4 to about 550 ohms for Figure 5.
Thruput channel speed is a little slower by about 0.5us for
both ON and OFF time; and output leakage is about 0.2 nA.
Figure 6 shows a 2 of 64 MUX using 3 tier MUXing (similar to
Figure 5). The Intersil IH5043 is used for the third tier of
MUXing. Each Vaut point will see 3 OFF channels and it ON

channel atany time, so that the typical ieakages will be about -

0.4 nA. Thruput chanpel resistance will be in the 5500 area
and thruput switching speeds will be about 1.3us for ON'time
and 0.8gs for OFF time.

The IH5043 was chosen as the third tier of the MUX because .

it will switch the same AC signals as the IH6216 (typically
plus and minus 15V) and uses break before make switching.
Also power supply quisscent currents are typically 1-2uA so

BINTERSIL

that no excessive system power is generated. Note that the
iogic of the 5043 Is such that it can be tied directly to the

- ENable input (as shown in the figures) with no extra logic

being required.
V. Enable input strobing levels

The ENable input acts as an enabling or disabling pin for
the |H6216 when used as a 2 out of 16 channal MUX, however
when expanding the MUX to more than 16 channels, the EN
pin acts as another address input. Figures 4 and 5 show the
EN pin used as the As input. '

For the system to function properly the EN input (pin 18)
must go to 5V £5% for the high state and less than 0.8V for the.
low state, When using TTL logic, a pull-up of 1k or less
resistor should be used to pull the output voltage up to 5V.
When using CMOS lagic, the high state goes up to the power
supply so no pull-up is required. .

If used on high voltage logic supplies, EN should be at least
07V below V * at all times. See IH6208 data sheet for details.

APPLICATION NOTES

Further information may be found in:

A003 “Understanding and Applying the Anaiog Switch,” by
Dave Fullagar _

AD0B “A New CMOS Analog Gale Technology,” by Dave
Fullagar :

A020 “A.Cookbook Approach {o High Speed Data Acquisi-

tion and Microprocessor Interfacing,” by Ed Slieger
R008 “Reduce CMOS Muitiplexer Troubles Through Proper
Pevice Selection,” by Dick Wilenken

NOTE: This multiplexer does not require external resistors and/or diodes to eliminate what is commeonly known as a latch up or SCR action.
Because of this fact, the rosiony of the switch is maintained at specified values.
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