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Virtual Ground Analog Switch

The IH5009 series of analog switches were designed to fill the need for an easy-to-use, inexpensive
switch for both industrial and military applications. Although low cost is a primary design objective,
performance and versatility have not been sacrificed.

Each package contains up to four channels of analog gating and is designed to eliminate the need
for an external driver. The odd numbered devices are designed to be driven directly from TTL open
collector logic (15 volts) while the even numbered devices are driven directly from low level TTL logic
(5 volts). Each channel simulates a SPDT switch. SPST switch action is obtained by leaving the
diode cathode unconnected; for SPDT action, the cathode should be grounded (0V).

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
 Class Q Military
» Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.

© 2013 Rochester Electronics, LLC. All Rights Reserved 09122013 To learn more, please visit www.rocelec.com
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GENERAL DESCRIPTION FEATURES

Tha IHE00% serias of analog switches ware dasignad o * Switches Analog Slgnals Up to 20 Valis Peak-to-Feak
W tha need for Sn aasy-10-uls, inexpansive seich for both * Each Channal Complate = Interfaces With Mast
indusinal and miltary applications. Alkhough low cost 5 a Integrated Logic

prerary dessgn abgaclive, perlormanca and versatiity have
not boan sacnficed

Each packaga contains up 1o four channeds of analag gat-

* Bwitching Speeds Less Than 0L.Bus
* |nyorry Less Than S00pA Typleal at 70°C

ing and is designed to alminate ihe need for an axtermal * Effective fggos — 60T to GO0
driver. Tha gdd numbenad devicas ara dasigned e be driv- * Commerclal and Milllary Temperature Range
an diracily fram TTL egan collector logie (15 volia) while Th Operation

avan numbared devices ane drivan direclly from low laval
TTL logis {5 weltsh. Each chanral simulatas a SPOT switch.
SPET switch acton is cbtained by laaving ihe dade calh-
ade wncanreched; far SP0T aclion, the cathode shoukd ba
grovnded [0W). Tha pans are nkended far high perlormanca
mulliplexing and caommulaling usaga. A& logic 0" urms the
channed OM and a legic "1 twing the channel OFF.

ORDERING INFORMATION

IHs0XX M DE
Baslo Lagle _—
PartMumber | C OTels | e | Packages |
Package
H5004 4 +18 DO.PD P4 - 8-pin PLASTIC DIP
IHSG10 4 5 ooPn PO = 14-PIN PLASTIC DIF
PE - 16-Pid PLASTIC P

IH5011 15 DE.PE

AL . + N 0D = 14-PIN CERAMIC DHP
IHs012 4 +5 DEFE DE - 16-PIN CERAMIC DIP
[H5014 g I s TEMPERATLIRE RANGE
IHS0 1S k! +5 DEFE M = MILITARY (—55C o +125°0)
— 2 s — G = COMMERCIAL (PG to 4 70°C)
5018 > " DO.FA BASME PART MUMBER
5015 z F15 | DEPA
5020 2 +5 DE P&
IH5022 i 5 DO FA
IHEO24 1 +5 DE FA
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ABSOLUTE MAXIMUM RATINGS

Posilive Analog Sgnal Voltage _........._.. . ... 0V Lead Temperalura (Sckdaring, 1088g) ............. 3000
Magative Analeg Signal vollaga ... .., .. . —15W Cparafing Termgaralura

Dioda Cwrart ..., .. ... coee 10ms S009C Sarips Pediesarreaansasieea e D00+ TO0NC
Fowar Dissigatan (Modal ... ... ... S00mw B00GM Series ., ,,..,... vremeees s —BEG b 4 125

Storage Tamperaturs .. .,.......... .. —BEC o b 160 Lead Temparature (Soldaring, 10sec) Vinasienses S00PO
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Figure 2: Device Schematics and Pin Connectlons
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ELECTRICAL CHARACTERISTICS {per charnei T-51-11
TEST Specification Liemi
Symbol Type Conditions ~B5'C (M) . +126°C (M
Mate 1) Charactarltic [(Hote 4) (Mot 2) e () _.ﬂ ¢ + 770G [(C) Units
Min/Max | Typ|Min/Max| Min/Max
higoen  [Input Currant-Cm ALL iy = OV, In=2maA 001 +05 100 Jud
lrwoery |Ingut Curmant-OFF 5V Logic Chis [Vigy = + 4.5V, Vg = £ 10V lopa) o5 | i,
irioFr) |input Current-OFF 15V Logic Chia Vg = + 11, Vo = £ 10W |0 +os 20 !
'.I""t:“"':' |E|'H!.|'|I'IH Canlrnl‘q’ultagn.ﬂrd 1Y Logic Ckts | Saa Figure 7, Nole 3 0.5 [ 3] 0.5 Il"_
[¥ikpaky |Channal Control Voltaga-OM [ 15Y Lagic Chis|See Figure 8, Mote 3 1.5 1.5 18 v
Vinpare | Chanmal Control Voltape-OFF| 5 Logic Ckis |See Figura 8, Mobe 3 45 4.5 W
ViggjoF | Channal Contral Vollaga-OFF 15Y Logne Ckis|Ses Figura B, Mate 2 11.0 11.0 W
oyoFF) | Leaakagn Current-OFF 5V Lagic Chis |V = -+ 4.5¥, Wy = + 10V 0.02] +08 20 A,
loiore;_|Laakaga Gument.OFF 15V Logic CiaVi = + 1V, Va— £ 10V ooH +05 0 | na
||:[|:|r.|:| Leakage Currant-OH EAY Logic Ckts |Vipg = 0w, I = 1 ol +10 1000 {M:I i
i 200 (C)
Iopome [Leakage Cument-ON 15V Logls Ces| Vi = 0%, Ig = 1ma 010 +0s 00 () A
i 100 {C)
Djowy)  |Leakaga Curram O SV Logic Chis |y =0V, lg=2mA 1.0 L T
Ioyce | Laakage Current-ON 15V Logie Ckis |V = 0V, lg= 2mA 2.0 100 el
fosioey |Drain-Scurce OM-Resistance | 5V Logic Chis |Ilg = 2mA, Vi = 0.5V 180 ao| 180 :.!.ﬂ (M) a
) 40 {2
rogicrn (Cren-Source OM-Registance | 15V Logic Chits|Ip=2ma, Viy=1.5¥ 100 go| 100 250 (M) 1
) T8 ) _
oy Tum=Ci Tima Al Gee Figues 5 & 6 150 &0 na
s Tuen-OFF Tima Al Sea Figuras s & 6 A00( &S00 n&
oT Ceoss Talk All f=100Hz 120 &8

MOTES: 1, (IFF] and (0M) susecnph na l6os rifan 1o @0 oondusian Halp of Ta FET dwilich lor P ghson st
2. Fale 1o Fgurs 2 for dalmsas of Sarms.
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HTE A0 DDl sl Av e CLLRCYBSORT (A4 A ot Soaied

7486
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- “LEW Logic CHTE" apglias bo cddsumaid davices
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TYPICAL PERFORMANCE CHARACTERISTICS (por channaly T-51-11
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DETAILED DESCRIPTION

Thar signaks Saen al he dram of 8 unctan FET bype ana-
log awitch can be asbilranly divided inta two cabagoeies,
hasn which are less than + 200mY, and 1hose which &6
qreatad han + 200y The former category includas all
thpsn circuits whare swiching is periommad at the virtual
ground point of an og-arng, and it is grimarily towards these
appicakcng Ihat tha IHEG0S famedy of creuits is draciod

By limiling the analog signal at the switching point to
+B00mMY, no exlemal driver is required ard tha nead lor
additicnal powar supplios & aliminatad,

Davicas e availabla wilh both cormenon draing and with
uncammitied drains,

M AR s’ warlsap bue e oo e’ Sof e Aol et
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CROSSTALE MEASUFREMENT CIRCLNT

13 eli
"l FET
LT
b o mam BT
=18 1200 ETLN
[PR4-72

Thase davices which lhealure camman drains hive anaih-
ar FET In addion to the channal saiichas, This FET, which
has gate and sourea cornecled sush 1hat Ves =0, is in-
tended to compansale for the on-resistance of the switch
‘Whon placed in sories with the faedback resistor (Figure 3)
hi gain is given by

10K+ rpgpoyleempansatary
10k + rmgl,.m N

GAIM =
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Figure 3: Use of Compensation FET*

Claarly, 1he gain arrer cauvsad by tha swileh is dapendent
on the malch Bbatesan fha FETs ralber than tha absaldn
walug of the FET on-resistance. For tha standard produsct,
all tha FETs in a grwon package ara quaraniead 1o maloh
within 5001, Sefeclions daown b0 500 are available however,
Conast lactary for oatails. Since tha absolule valva of
fosioe 15 guaraniesd anly o ba less than 1006) or 15041, a
substantial improvamant in gain accuracy can ba ohtaingd
by usirg the compansaling FET.

DEFINITION OF TERMS

R COHPLHEATING
E i
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Figure 4.

NOISE IMMUNITY

The advanlaga of 5POT switching i3 high noisa mmmunity
whan tha saries elements |s OFF. For example, i & + 10V
analog inpul is Baing switehed by TTL open collector logic,
the seres awitch s OFF when the kg leved iz al + 15
woilg. AL Ihis tims, the disda corducts and halds the sourca
at apprommataly +0.F volls with an AC krgedanca o
ground of 25 ohms. Thus random noiss supanmposad on
tha + 10 voll analeg input will not falsaly irigger the FET
ginca tha naise woilage will be shunted ko graund.

When switching a negative vollaga, the ingut furthar i
craases tha OFF vwollaga beyond ginchecdf, so thera is no
danger ol tha FET turming an.

AVE AT el vt el e DN CRUTICAONTIAT dasd 9 i Rkntwed
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SWITCHING CHARACTERISTICS

Figure 8: Standard DTL, TTL, RTL
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LOGIC INTERFACE CIRCUITS

APPLICATIONS (Mot

T-51-11
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Figure 7: Interfacing with + 5V Loglc
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Figure B: Interfacing with + 15V
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HOTE: Addillonal applications infeeralion is given in Appli-
calien Bullating AQQ3 “Understanding and Applying tha An-
alog Switch" and ADDS "Tha 5008 Seras of Low Gost Ana-
lag Switchas®,
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