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Low Leakage and

Analog Switch

Low Quiescent Current High Speed Law ms(on)

+ DE200i201 15040 Famlly IH5140 Famlly DGM18Y Family DG 180 Family- DG128 Family
IH520015201 Wonotithie CMOS Menolithic GMOS #enclithic CMOS BipolatOS driver Blpelar drivar with
Monolithic CHMO%S drivar gate drlver geta raplacament for with N-JFET gpts N-JFET gale
drivar-gate comblnation comblnation DG180 Farnlly
combinotion .

Funtures Fantures Fonturse Fenhiras Fanturos Fenturss
1. OG200:201 industry standard 1. Very low guiascent 1, High apasd switGhing 1. Props Into DG180 tamily 1. Low Ipgon} 1. Low rpgom
2. |HE200/5201 have current rasulting in 2. Low quisscent spckels. Meeta or 5, An fast a3 tho 2.'Only switch with
far auparior 3peca very low power current resulting extopds all specs " JHE140 Family true chip anable
3. IH520/0G201 have 4 consumption in low power 2 Lower Gost than DG1B0 2. Modarate leakage pin
individuaily cortrollable SPST 2. Low costl consumption , 5 Lowoer lepkages and " Draw.high gul y A, Moderate leakage
switchas 3. Good speed with 3. Low ledkage - ’ powsr consumption ) m:;';‘mo qulesant 4, Draw high-quieacenl
4, IH5200/DGZ00 have 2 modarate osbny resulting In lpw than DG180 currents
indlvidually contrellable SPST and laakage arror term
awitchas 4. Over voltagio protaction 4.1 Lowsr coit'than tha
: 1o =285V comparable spead
5, Can awilch up 10 DG180 famlly .
*12V slignala'with 5. Can switch signala
= 15¥ supplies almest 1o the
supply falls 5
Nolss Notes Notes oies Noleo Holes
1. TTL, DTL, CMOS and PMOS 1, TTL, DL, CMOS, and 1, TTt ard CMOS 1, TTL, DTL, ATL and CMOS 1. DT, TTL, RTh DG128, 1
compalible PMOS compatible compatlble compaiible compatible 141, 161, }Dum SPST
2, IH5200 } Dual SPET 2, 5040 thraugh 5047 2 Pin campatible 2. DGM1B1, 184, 187, and 190 2, DG18D, 183, 185 and 152
DG200 hawe 758 rpginny Max with the more. have 300 MBX "pson) 188 have 100 max DG128, 129,
@25C pupulaggambera 3, DGM182, 185, 185, and 181 on resistance but 1404 153, }Duul ppPST
145201 3, IHS048 thru 1H5051 havo of the 0G180 have 752 max fp have higher
D201 } Quad SPST 350 rygion) Max tamily DS{on} Isakaga than othars DGM!. 144, | pillerential
) p: DGMIBYZ  Dual SPST in tha famly 1-16 161, }Inpul 5PDT
\HE140  SPST DGM1845  Dual DPST 4, DG1BY, 184, 187 ‘
5840 SPST IH5141  Oual SPST DGMISTE  SPDT and 189 have 300 De1as. 142 Difterantial
JH5041/5048  Dual SPST HEMz  SPOT DGMi00M  Dusl SPOT MBX rpsan) 145, 183, }Inpu(.
|HED4215050  SPET ::::3 g:;lTsPDT : 4, DE16E, 145,188 18d PDT
HB4315051 | SP! and 181 have 750
lusoaissy  Dual SPOT IHS14s  Dual PST o ':s (:n, iWso012  SPST
|HG04515049  Dual DPST 1HS003T  Dust SPST
IH5046 DPDT DI1B011/12, Dual SPET
15047 APST DG183/4/5, Dual DPST
IH5052/5053  Cuad SPST DG186/7/8, SPOT
|H200 Dual SPST DG183/B013, Dual SPDT
IH201/202 GQuod SPST
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Selector Guide

"

For switches whose

For switching

outputs go Into the posltive signals
Low Charge’ inveiting input -only
Injaction ¥idec/RF Switch ‘of an Op Amp
14181 Family 1H5341 Famity THE009 1HS025
GMOS driver and 2orloo shunt Virwal ground PBuos/tive signal
Maralel gate video/AF switch dwlteh awlich

Fantures Features
1. Loweat charga 1. 'pS{on) < 750 flat Irom
Injacticn

DG 10 100 MHz (< 3d8)

2. Almost as fasl as 2. “OFF" isolation > 60dB @10 MHz

1H5140 and DG180
Families

3, Very low qulescent
current resulting
In low powsr
consumption

4, Ulira low [oakage

4, + ! =5V to +1 =15V powar supply range
&. High speed swltching

L

3, Cross coupling lsctation »&0d8 QAOMHz:

Quiput of & ewlich must
Qo into the-virtual
ground polnt of an

Op Amp {un/ess signal
<02 -

Fealures

1. Very low quisscant
currant

2.'Does nol need
drivar; can'be
driven diraciiy by

. Can switch positive:

slgnala only unless
& translatar drivar
I3 vgnd

Fralurea

1. Vary low qulescant
currant -

2. Does not nead
driver; cen ba
driven dlrectly by

\ _'CMOS gates ™.
3. Low cost 3. Low cost
Notas. Nates Wiotes. HNotea

1. TTL, HTL, CMOS

and PMOS compatible
2 Pin for pin compatibla

with DG1BO famlly
IH181/182 Dun| SPST
1H184/185 Dums DPET
IH187/1B8SPDT
IM1§0/181 Dual SPOT

1, TTL, DTL, ATL and CMOS compatlsla
2, 145341 Dual SPST .

1, Al switches In
1H5002 family are
SPST

2, Odd numbered
davicea are driven
by 15V logle

3. Even numberad
davicas ara driven
by 5V logle .

450085010 quad.
compansated
IH50115012 quad

uneomperisalod
IH5013/5015 triple
compensatod
IHE015/5016 tripla
uncomponsated
IH5017/5018 dual
compengated

AHS01015020 dual

uncampensated -
1H5021/5022 alngie

compensated
|HS02315024 xingle

uncempansated

. Al awltihas in
IH5025 famlly are
SPET

All devices can be
driven by 15¥ logie.
All devices can be
driven by 5¥ logls

I input signal |6 less
- than 1Y

L]

I1HS0R55026 quad,
common drain
IHE02T/5028 quad
IH5029/5030 1ripls,
common drain
{H5031/5032 tripla
IH5033/5034 dual,
Gommon. draln
|HEQIS15036 duel
IH5Q37/5026 single
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ANALOG SWITCHES & MULTIPLEXERS

Analog Switches with Driver

. lLouIr:i'nwt— :

Interslh ‘ s o lon Loit . . Power
No. of Davics Swilch 1} nk us us - Input Coasumption
Type  Chanpels No. Tachnology max(ly ma  max max Loglc Level Type(2) L
[H3021 P-JFET 160 - 02 05 05 TTL High Level io
{H5022 P-JFET 150 02 05 0.5  TTL Low Leve! lo
SPST 1 [H5023 P-JFET 100 02 08 05 - TTL ‘High Level lo
1H5024 P-JFET 150 g2 05 D5 TIL Low Level Io
IH5037 P-JFET 100 05 02 0.2  TTL High Level lo
1H5038 P-d4FET 150 05 02 02  TIL High Level lo
IH5040 CMOS IH] 10 B85 025 D7TL. TTL, ATL. CMOS. PMOS hi 035
IH5140 CMO5 B o1 04 0.075 TTL, CMDS hi 0385
DE18D " N-JFET 10 0.0 03 025 DIL, TYL. RTL lo 120
DG1B1 N-JFET k) 1.0 013 .13 OTL. TTL. RTL lo 120
DG1a2 . N-JFET 75 1.0 025 013 OTL, TTL. RTL lo 120
DGM182 £M0§ 75 01 025 013 DTL. TTL. RTL lo 035
G200 CMos 70 i 07 '05  DTL. TYL. RTL. CMDS. ‘TTL High tevel lo . 30
H57 P-JFET 100 0z 045 0.5 - TFL. High Level lo
IH5018 P-JFET .150 02 05 05 TTL Low Level lo
(H5019 P-JFET 108 02 05 05  TIL. High Level la
SPST 2 1H5020 P-JFET 150 . 02 05 05  TTL Low Level lo
1H5033 P-JFET 100 05 02 0.2 YTk High Level ‘o
1H5034 P-JFET 150 05 02 0.2 TIL. High Level io
1M5035 P-JFET 100 ps 02 &2 TTL. High Level i
145036 P-JFET 150 05 @2 0.2 TTL. High Level o
(H5041 CMOS 75 1.0 05 0.25 DTL. TTL. RTL. CMO§, PMOS hi 035
1H5048 CMOS 5 10 025 015 DTL. FTL. ATL, CMOS, PMOS hi 035
IH5141 CMOS 50 01 DY, 0075 TTL, CMOS hi 033
IH5341 CMDS 75 01 03 015  TTL. CMDS hi 035
IH5C13 P-JFET 100 gz 05 05 CTIL Wigh Level . s
1415014 P-JFET 150 02 05 05 TTL. Low Level ]
{H5015 P-JFET 100 02 G5 05 TTL. High Level lo
1H5016 P-JFET 150 02 05 05 . TTL. Low Level lo
SPST 3 IH5029 P-JFET 100 05 02 0.2  TTL. High Level le
1H5030 P-JFET 150 05 02 02  TTL. High Level lo
1H5031 P-JFET 100 05 02 02  TTL. High Level lo
1H5032 P-JFET 150 05 02 02  TIL. High Level lo
06118 P-MOSFET 450 -40 03 10.  DTL. TTL. RATL lo 133
DGE2H CMOS 75 10 D5 025 OTL, TTL. RTL. CMOS I 350
SPST 4 IH5009 P-JFET 108 02 05 05 TIL, High Level 1]
15310 P-JFET 150 0z 05 05 TIL Lew Level o
IH5014 P-JFET 100. 92 05 05 .TTL. High level o
45011 P-JFET 150 02 05 05  TTL, Low Level o .
iM5025 P-JFET 100 05 o2 82  TTL High Level lo
1H5026 P-JFET 150 05 02 D2  TIL High Level lo
1H5027 P-JFET 100 05 02 D2  TTL High Level o
IH5028 P-JFET 150 05 02 0.2 TTL High Level lo
IH5052 CMOS 75 10 05 0.25 DTL. TTL. ATL. CMOS, PMOS lo 350
IH5053 CMOS 75 10 05 025 DTL. TTL, ATL, CMOS, PMOS hi 350
G122 P-MOSFET 450 -40 03 1.0 DTL. TTL. RTL hi 133
DGIZ5 P-MOSFET 450 =40 03 1.0 OTL 'TTL. 'ATL lo - 133
DG143A N-JFET 80 10 04 08 DTL. TTL. RTL 3 B4
. DG144A N-JFET 30 10 04 08  DTL. TTL. RTL 13) 84
SPSTY 5 DG146A N-JFET 10 100 05 125 DTL. TTL. RTL . 3 B4
0G1B1A N-JFET 15 Mo 05 1,25 DTL. TTL, RTL 3 a0
DG162A N-JFET 50 20 04 08  DTL. TTL, RTL 3 90
DG186 N-JFET 10 100 03 025 OTL, TIL, RTL 3 73
06187 N-JFET 30 10 015 013 DTL, TTL RTL (3) 73
DG188 N-JFET 75 10 -025 013 DTL TIL ATL @ 73
DGM1EE CMOS 75 01 025 013 DTL, TTL. RTL ) 035
SPOT 1 1H5042 CMOS 75 1.6 005 0025 DTL, TTl, RTL PMOS. CMOS ) 035
JH5050 CMOS 35 1.0 025 015 DTL. TTIL. RTL PMOS. CMOS 3 035
IH5142 CMOS 50 D1 0175 D125 TTL. CMOS 13 035
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Analog Switches with Driver continued

> . [ Igy ! 1 Liglc input Pawer
Nu. of Device - - Swilch ?‘f"' : nim ;; p :;' ] Input Consumptian
Typs  Channelz No. Tachnology max(l) mek’ , max myx Loglc Lavsl Tyae(?) mw
DG189 N-JFET 10 00 03 . 025 QT TIL RTL 3 120
DG180 N-JFET 30 10 015 013 OTL TTL RYL o ’ k] 120
D&191 N-JFET 75 10 825 013 DTL. TTL. RTL 3 120
DGMSY CMOS 75 01. 025 013 DTL. TTL. RTL ' )] 035
SPOT -2 IH5043 CMOS 7% 1.0 05 025 DTL. TTL. RTL. PMOS. CMOS 3} 035
IH5051 {MOos 3B 149 025 015 DTL. TTL, RTL, $MOS. CMOS 13) fisicL]
1H5143 LM0S 50 01 9176 0125 TTL, CMOS 13) 035
DPST 1 IH5Q44 CMOS T8 10 _0,5' 0.25 DTL. TTL. RTL. CMOS. PMOS hi 035
!H5144 CMODS B 01 Q0175 0125 TTL. CMOS hi 035
G183 N-JFET 10 0o 03 025 DTL. TTL. RTL hi 84
06184 N-JFET an 1.6 015 913  DBTL. TTL. RTL . hi 84
06185 N-JFET 75 1.0 025 013  DTL. TTL. RTL ) ) hi 84
bPST 2 DGMS  CMOS 75 01 025 013 OTL TTL RTL hi 035
165045 CMOs 75 10 G5 0.25 DOTL. TTL. RTL. PMOS. CMQS i 035
1H5049 CMOS 35 10 025 015 DTL TTL. RTL. PMDS. CMOS hi. 035
IH5145 CMQas 50 01 0475 0.125 TTL. CMOS hi .0as
DG1394 N-JFET 30 1.6 04 Q8  DTL. TTL. ATL 3 84
DG142A N-JFET 80 1.0 D4 08  OTL. TTL. ATL )] 84
DPOT 1 DG145A N-JFET 10 100 C5 125 DTL. TTL. RTL 3 B4
DG163A N-JFET 15 100 05 126 DTL TTL. RTL @ 80
DG164A N-JFET 50 20 o4 08 DTL. TTL, RTL 3 .- -850
IH5046 CMES % 10° 05 0.25 DTL, 'TTL, RTL CMOS. PMOS ’ 3 035
4PST i H5047 CMOS 75 16 05 025 DTL. TTL, RTL CMDOS. PMDS hi 035
Multiplexers
' : r | t 1 Loglc inpig Power
) He. of Devics Swiich usln!on) Dlllim ;: :.;' . Input Consumpllen
Type Channels M. Technolopy max(1) max Hax max Logic Lava! . Type{2) mW
CMOS 1af 8 IH6108 CMOS 300 01 15 . 1.0  DTL YTL RTL. CMOS hi 45
CMAs 101 16 HEY16 CMOS 600 02 15 1.0 DTL, TTL, RIL, CMOS hi. 4.5
CMOS 208 IH6208 CMOS 300 o1 15 10  DTL, TTL, ATL, CMOS hi 45
CMOS 20i 16 H6216 CMOS 600 02 15 10 DTL. TTL, RTL, CMOS _hi 45
CMOS Fault 10f B H5108 CMOS 700 01 15 10  DTL, TTL, ATL, CMOS ’ : hi 45
Protected 20t 8  IN5208 CMOS 00 01 15 10 DTL, TYL, RTL, CMOS ) hi 45
Drivers for FET Switches .
Electrical Characleristics @ +25°C-Military Temperature Devices
Your ton Lo - Powsr
Devica Posllive Negative ng ne i linn Logic Input Cansumplion
Ne. of Chaamalz  Ma. Valts Vol max max wh (max) mA {max) Lovel (mW)
2 1HE201 +14.0 -140 200 300 10 1.0 L 350
q 0129 Veupply -193 250 1000 200 0254 TIL/DTL 55
6 D123 Veupply -187 250 600 10 1.0uh TTL/DTL 20
D125 Vsupply -18.7 250 500 1.0 1.5k TIL 50
RF/VIDEQ SWITCH
8 (0N} Pawer
No. of Device Q 1] Logic Cansumption
Type Channels Max, Iselation Input (mW)
GMOS 2. IH5341 75. >E0dB @ 10 MHz T_TL. CMOS 0.030
Hetes: '

1. Switch Resistance under worst case analog voltage.

2. Positive logic LO ("07} or HI {"1") voltage at driver input necesséry 10 turn switch on.

3. Logic “0" or “1* can be arbitrarily assigned for double-throw switches.

4. Switch resistance under best case anatog voliage.
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4 and 5-Channel Driver-MOS-FET

FEATURES

& Available With and Without Programmable Constant

Current pull-up
Zenrer Protection on All Gates

Switches

P-Channel Erlhancement Type MOS-FET

Each Switch Summed to One Common Point

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

DG118/123/125

S\mtch Combinations

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 noninverting applications. A MOS-FET,
used as a current source providas an active pull-up for faster
switching,

An externa! biasing connection is brought cut for biasing
the current source for optimization of speed and power,

DG11B -
{One Channetl)

A

kLt BL_ P

Yy
[ENABLE)

DG123 DG125
{One Channel) {Qne Channel)
. : vt - \i
. -
o
.‘N
-
Ll wp
! — ] it
% — - s‘: — o
10 s s
55 3 ]
-
s.“ - i o) 5-12
) T 5, o
& 1
w1 : g
»‘ ¥ 1
> | : @-{}~—‘ I
1
il b s |
] i 1
— B !
B ot |
. 1
e 2D Do
&) a‘f_ w0 13_
T ENABLE)

ORDERING INFORMATION

DG118 A K

—J__ Package

TRUTH TAEBLE

K — 74-pin CERDIP
L — 14-pin Flat Package

P — 14-Pin Ceramic DIP- (Spema! Order Only }

Temperatura Range

A — Military {(-55°C to +125°C}
B — Industrial (-20°C to +85"C)

Device Chip Type

DG123 DG118, DG125 | Switeh’
Vin Vi Vin vy | Cend
L L L L OFF
H L L H ON
L H - H 1. | OFF
H H | H H OFF
L=0V, H=+V




DG118/123/125

ABSQOLUTE MAXIMUM RATINGS

Collector to Emitter (V¥ V=) ., ... .. e 33v Inputto Emitter (Vi - V7). oo oL 33V
Collector ta Pull-up ‘(\("‘ =Ve) 33v Curfent any terminal) . .. ... ... .. ... ..., 30mA
Drainto Emitter {Vp = V™) .. ..ot 32V Storage Temperature ... ........... -85°C to +150°C
Source to Emitter (Vg -V, . ......... [P 32V Operating Temperature ... ....,.... -55°C to +125°C
DraintoSource {Vp =Vl .. ... ... oL 28v Dissipation (Note} . .............. [, 750mW
‘Source to Drain (Vg = VB) ... i e e 28v Lead Temperature [solderlng, 10 sec, ) .......... 300°C

l-ogic to Emitter {V_ —V") ... .. e e e e e 33V ; .
Reference to Emitior (Vg - V) 3 NOTE: Dissipation ratlng assumes device is mounted with al! leads

) welded or soldered to printed cireuit board in ambient
Reference todnmput (Vg - Vin) . ... . oot 6v : terperature of 70°C. Derate 10mW/* C. for higher ambient
Logic to Input (VL - Vm) ................. .. "‘GV : temperature,

Stresses above those Yisted under Absolute Maximum Hatmgs may cause permanent damage 10 the devuce These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicated in the operatonal

sections of the specifications is not implied. Exposure to absolute maximum rating conditions for ‘extended periods may affect
device rehabxhty

ELECTRICAL CHARACTERISTICS

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

PARAMETER MAX LIMITS )
" — CONDITIONS
(NOTE) 55°¢ | +25°¢ +125°C UNITS |
Chwtorry |01 1 100 WA Vi = 0.4V
5 DG123 VintoN) 13 | 10 038 v Iy = TmA
o
2 DG118 |, intorry 1. 1 20 - A S My =40V
DG125 Lnioty - -0.7 -a7 -0.7 ‘ma | Vi = 0.5V _
100 100 125 94 ‘ Vp =10V, Ig = -1mA
FosON 200 200 250 Q Vp =0, 15 = ~100 A
’....
> Al 450 450 | 60D I3 Vg = 10V, Ig = =100 A
é circuits . lotons ] 4 | 4000 1 nA - Mo =10V, lg 1y = 0,
. Ipiors T -4000 nA Vg = 10V, Vg = ~10V
lstoFF) -7 | -1000 nA Vp = 10V, Vg = 10V
lecon .3 mA ’
| 3 . mA -
> A.“ . (oM - One Chanriel (ON)
= circuits Imion - 0.5 mA
é eetom) - -6 mA
= leciworrr | 10 ' LA
= i 10 A .
s | Al LOFF) : ¢ Al Chaniels (OFF}
circuits IRiOFF) -15 uA
lee(oFF) -20 BA
o
Z All tion) 0.3 . HS ;
LIJ E - : See Switching Times
I: |: circuits b . ) )
S tiorr) 1 us

NQTE: (QFF) and (ON) subscrip.t notation refers to the conduction state of the MOS-FET switch for the given test condition.
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DG118/123/125

TYPICAL CHARACTERISTICS

SWITCHING TIMES vs
TEMPERATURE

ETLE

[ v =20V
Lyt =10v
‘CouT = 3057
- P =20V

ton|

|

0. 25 75
TEMPERATURE {°C}

-50 125

INTERSIL

rpg v Vp or Vg

1K — ='=ﬁ
— = Ig==Tma
T \,""=1gv ]
o 125 ooy o
4 25" =} =1
\\/T_" e v,,=_zov
Q100 |
va
2
10 L
-10 . @ +10
Vp OR'Vs (Vi

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

HN vs Vin
b0G123 °
1.8 Tt
[vieo " ‘ 1100
= V™ e =20V
E- 14 ] - ! = 90C
- 125°C ] £
o
z 2P0~ b
g, -65°C W1 g 700
= U =
8 l N ! g
= ] < 600
2 06 T
B o
2 V 1/ g
IE / z 300.
= 0z ]
1ce
0 62 04 06 OB
Vin — INPUT VOLTAGE (V)
APPLICATION TIPS
5 10W
DIRECLT M
g;r&;:‘.;;gg:gg; sur INTERFAGE v | ]
a5U - 10%
] % |
DTL 330, 836, ™ D_D)
D45 94567 QuT .
+5Y *10%
L1
T S ¥
;n.smussmeﬁ ouT 1
Figure.1..0G.118 and DG125

Interface

Enable Control

DIRECT | *
INTERFACE 1N .
DTL 937, 928,
845,961, 063 .
I Va
5V 10N
4
>
EE18
i IN
"DTL 930, 326, 95,
846 962,501 | T
. e
" )
i A
'mmssmss i -
Suk
Va )

Figare 2, DG123
Interiace

The Vg and V| terminals can be used as either a Strobe or an Enable control. The tequirements for si'nking current at Vg
or seurcing current at V| are: [ jonyx No. of channels used, for DG118 and DG125, and Igony X No. of channels used, for
the DG123 devices. The voltage at V| must be greater than the voitage at V,y by at least + 4V.

SWITCHING TIMES

Wiy
1e Qlus
e 01as 0%
ov \
0G171
DUTRUT
K 80ry
! .
b
j— P..»:m,
DG11B, 125 oo
oUTRUT !
* Ao i .
ov-
L—lau

tors—=

0GH23

']

D@18, 125

QUTPUT

3¢ pF

OUTPUT

—.




BINTERSIL

6-Channel FET Switch Drivers

FEATUR ES

& Provides DC level sh]ftmg between Iow level
. Logic an..i MOS-FET or }FET switches

& External Collector Pull-ups required

@ Direct int. rface with G116, G117, G119, G115,
and G123 1.108-FET switches

D123/D125

GENERAL DESCRIPTION

" The D123 and D125 monolithic bi-polar drivers
low-level positive. agnais o & +5VY 16 the high level

Jead can be used to provide an enabling capability.

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

éonvert
positive
aridl hegative voltages nacessary to drive FET switches. One

D123

—o12 .
T

o1

g

oH
s taz

&0t
so—

210

70

Ty

a
ENABLE vyl

z

(13

a1l -

D125 -

ENABLE {V}
B

re—

s

frd 18,

E—

a2

oty 11

—1’

—on

ORDEFHNG INFORMATION

D123 A K

Package
— 14-Pin CERDIP
L — 14-Pin ‘Flat Pack

P — £4Pin Mermstic DIP {Specizl Order Only)
Temperature Range )

A~ Military (—SE“C to +125°C)
B ~ Industrial (-20°C to +85°C)

Device Chip Type

39




0123/125 - B T -\_[ll]ll..

- ABSOLUTE MAXIMUM RATINGS

Input-to-Emitter Voltage {Vin -Vee) © sy Storage Temperature -65°C 10 +150°C

Qutput-to-Emitter Voltage (Vo -~ Vieg) - 33V Operating Temperature, ~B5°C to +125°C

Logic Supply-to-Emitter Voltage (V, — Vgg) 27V Lead Temperature (Soldering, 10 sec) 300°C

Input-to-Reference Voltage (Vg - Vg) 2V

::el?fz:e:\ocl-ﬁgIgril;‘t‘:‘.stl’yv\(l)ﬂ:lat;ge(\(l'\;wi '\_’:EL)) ;16:; NOTE: Dissipation rating assumes F!evi:e i_’" mf:l.rnted wi.th all Igads .
X AR welded or soldered to printed circuit board in ambient

Maximum Dissipation (Note) 750 mW termperature of 70°C. Derate 10 mW/°C for higher ambient

Current (any pin} e _ - 0 mA tempersture,

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

ratlngs only, and functicnal operation of the dévice at these or any other conditiohs abovi those inidicated in the operational

.sectlons of the specifications is not implied. Exposure to absolute maximum rating conditions for extended perlods miy affect

device rellablllty

ELECTRICAL CHARACTERISTICS

Test conditions unless otherwise specified are as follows: Vg = ~20V, V_ = 4.5V, fcu‘r 0, Vg = 0. OQutput and power
supply measurements based on specified input conditions.

PARAMETER — s max .L'M'T ! CONDITIONS
‘ -55°C 25°C 125°C UNITS |
X lIN(OFF) 1. 1 100 uA Vi = 0.4V

5le Vo | 13 1 08 | v Iy = 1 mA

=0 T I (@R 1 1 20 CpA | Vg =AY

a Iin (oNs -07 07 0.7 ‘mA Vi = 0.5%

E | louT(OEF) 0.1 0.1 10 HA Vout = +10V

R VouTion -19.7 -19.7 -19.6 v lour =1 mA

3|52 Vourion) 192 | -102 | -100 Vool tour=4ma

Jrom' 0.5 0.5 0.5 CmA!

> | g laorm ‘@ T 1 150 | pA

§ @ legiom™” 1 1 T, mA laur =0 for
3 legoer'® 2 2 200 HA ] ON measurements,
B \ LoV 3 2 19 mA | VYour =10V for

E g L orr @ 1 ] 100 LA OFF measurements.

L legom' ! 2 2 1.8 mA
tegorm @ 2 - 2 200 1 A

© 0 on} 250 ns louT = 1mA COUT(3> =10 pF
JE: @ B Torpy (4 800 ns {See Switching Times)
EE ; Yom) ' . 250 ns lout =4 mA Cour'® = 10 pF
= = tom 5! 600 ; ns {See Switching Times)

NOTES, 11 Dnechanne! ON, 5 channels OFF.
{2} All ehannels QFF.
{3} Add 30 ns per pF for 1 mA and adg 8 ns per pF for 4 mA for additional capacitive loading.
(4} For Dual-In-Line package add 120'ns 10 t(off).
(5) For Dual-In-Line packaga add 30 ns 12 t{off)-
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D123/125

SWITCHING TIMES

-0V

Cattideay} —S=|

TYPICAL CHARACTERISTICS

toffidelay) V8 IN(PEAK}
D123

<
I e
oy ]
z
Z 18
E-
a 15
3 )
o ]
z A varo
H 13 VEi =20V -
2 4, vi=10v a
21 3 < Cour < 1000pF
R 0< lpur < AMA
H Ta=25°C
E 1.0 L i 1
K 1 z 3 4
i 1pear (MAY
I\ VS V|y D123
18 T
- | va=0
< Veg = -20V ’
~ 14 +
=
: WAy
£ 125°C L]
2 zec 1L /
E -s5rel— L
% 06 —|
| -
£ 02 L. F i
LAY
0 02 04 06 0B

Vin — INPUT VOLTAGE {V}

TV (0%

Totiioalon b

Vsar (V)

"R

o L<I0m
= £ g

Ci_rcui.t.Dia"grams ’

SWITCHING TIMES vS
TEMPERATURE D123 AND

l;“-\wlmll
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Vin{ON) VS
D125 (SEE NOTES 4 AND B} TEMPFERATURE D123
100 y———— 1000 T
|. Va=0 [ ! Iy = 10 MA
T a0 VEg 7 =20V [ 1 gn =D a0y
E. R :+- WYOpF toy (1 MA} P 1 EUET .-0
w ouT | S 800 L
= 700 3
F . i a = L -
g bt tartdeal A g ]
£ 500 | .4/’
Ed Z
£ Il O e > s
= )a
‘% 300 - Tont Y|
™ ton
100 400
-50 0 25 75 125 -76 =25 25 .76, A5
; TEMPERATURE {°C) TEMPERATURE {°C)
- fouT(OFF) VS
VgAT VS TEMPERATURE TEMPERATURE
D123 AND B125 D123 AND D125
06 — r 10 g -
| = 1mA 1D123) :
o5 |- Yin = 0.5V (D125) '
ST ve=0 Wy =45V : E T T 13 T
© | Veemc20v vge = 10v _ 10
04 — - <
n = E T T T > |
| N . — [ T I I .l |
T
02 g wo?
. ) [
0.2 | lour = 4 mA H C ) . — 1 1
e — rE :
o Tour = 1mA__. f 0
o ‘ , I | Z A S W
-5 =25 25 75 125 25 45 65 85 105 126
“TEMPERATURE (°C) TEMPERATURE ("C}



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 -easily, but care must be exercised to insure turn-off. Keeping Vi - Vi £ 0.4V isamust to
insure turn-off, To accomplish this & shunt resistor must be added to supply the leakage current (1ges) for DTL devices.
Since Iggg = 50 uA, a 0.4V/0.05 mA = Bk or less should be used. For T2 L. devices using a 2k resistar will insuré turn-off
with up to 200 A of leakage current. .

vy s
D1z
40v o128
DL « v X
R ° OTL 18K PuLL U7} 3 Lo
-- A Ric
081 el <
asy R v
w2 s =
; no
prL AR %&K . Jrffhae r 1
. — BTL ik PuLLUR i |
f . w1 D AEQUIRED -
] N
INTERFACE . no r_
a‘,l. 1 rULLU COMPONENT INTEAFACE |
RRQUIRED -1 : DIL[ZKPULLUPH  COMPOMENT . o
Ha — o REQUIRED
g D : u [
[l - ol
L] - - k=
N . e ’
-4 L ! : wréneace | T %
ATLITKFULLU  COMPOMEHT
N . ATL 1K PULLUMT COMPORENT
REQuikeD: . — w REBUIRED 2
1 =
° gy 4!
5: IACTIVE LM TIL AETISE puen g 2 ; a
a § .
pit . SUHL .
NG ~
INTERF ACE
DTL IACTIVE PULLLY) QOTL (ACTIVE PULLUPI COMPONENT
w0y r RECUIRED °
® .
a l © ey
, Vau = -20¥ A

Using the ENABLE Gontrol

Device pins VH or Vo, can be used to enable the D'1i23'or;"[-)':‘l‘25‘.di*ive'rs._ For the D123 the enabling driver must sink
triony X no. of channels used, For the D128, 1 5y X no. of chanfiels used must be sourced with.a voltage'at least +4V
greater than Vjy. . -

APPLICATIONS

Using INTERSIL'S MOS-FET SWITCH G117 with either the D123 or D125 drivers provides a reliable means of providing
up to 5 channels with a series block for multiplexing applications. ’

117
e IR o a
! [T T
AHALDG | ?‘l/ P L) A
WPUTS pmfil 1 Ve o
' grounov , |10 F v e - alis Vour
a [] 1 ] 3 ) .
2 ! ! PoogrRrit = rergi wra
a 4 5 .z H—g-z0v
) 13 12 afom] Ve
[F 0 s 200
\
B Ve
2 ﬂ T Il ! = 1
4 I T
‘— TOCONTROL LDGIE -

S.Channal I‘y’l‘uh‘.i;:alexerI
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EINTERSIL D129

: 4-Channel MOS FET Switch
Driver with Decode

FEATURES | GENERAL DESCRIPTION
. . ) The D129 is a 4-channel driver with binary décode 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-
® |nputs Compatible with Low Power TTL and DTL, age between -5V and -30V. The output transistor is capa-
I = 200uA Max ‘ ble of sinking 10mA and will starid-off up to B0V 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

& External Pull-Up Eleménts Required ' -0 a logic "0 {ground).

® Compatible with G115 and G123 Series Multichannel The 4-channel driver is internally connectedsuch that each
MOS FET Switchés which include Current-Limiter Pull- one can be controlled independently or- decoded from a
Up-FETs ' - binary counter.

N

SCHEMATIC AND LOGIC DIAGRAMS (Outline Dw'gs DD, FD-2, JD)
Tm .
:EW%GD—D"_‘E“WT* ‘ . 36K,

INPUTS

ouT,
s Nged —a OUT,
a
1N oritd
thg o2 M our, @ aVg
ing o2l 1 e
o—1t
. 19, our,
7
-
3
LB L {(EACH DRIVER) =
GND v

ORDERING INFORMATION
: p129 A K

[ 1L
Package i :

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

Temperature Range
A - -B5°C 1o +125°C
B —-20°C 1o +85°C

Device Chip Type
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D129

ABSOLUTE MAXIMUM RATINGS

Vo m Ve 5OV
BN — V™ 33v
VE—GND ... 8V
ViN=GND ... ............... P 6V
Current {any terminal) . .. ... ... ..., e 30mA

" Storage Temperature . .. ............ -65°C to +150°C
Operating Temperature ... .......... -55°C to +125°C
Power Dissipation (note) .. ............ .... 750mwW
Lead Temperature {Soldering. 10sec) , .. . .... ..., 300°C

- EINTERSIL

Note: Dissipation rating assumes device mounted with all leads welded
or seldered to pcboard in ambient temperature of 70°C, Derate Tomw/°c
fou ripner arnbient termperatures.

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage tc 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 abso-
fute maximum rating conditions for axtended periods may
affect'device reliability.

ELECTRICAL CHARACTERISTICS Test conditions uniess otherwiss specified V= =20V, vt = By

MAX LIMITS
PARAMETER . . CONDITIONS D128M D129l 1 UNIT
-55°C| 25°C [125°c|-20°¢c] 25°c | 85°C

VoL Output Voltage, Low Ig = 10mA -19.3|-18.3 [-19 |-19.25(-19,251 -19
8] - .
ul|VoL Output Valtage, Low o= TmA VIN=22V, VT =45V -18.8 | -18.8 |-18.75 | v
T OQutput Current, High Vo= 10V, Vg = 0.7V i 01 01|20 [ 02| 02| 10 | pA

OH 0 IN \

'INH“ Tnput Current . V|N= 5V Input Under Test, 0.25| 0.25 5 1 1 5
[ Input Voltage High V=0 All Other Inputs N o } _ A
M s st Corrent, =0, vt=55V 250 | -200 |-160 |-250. |-225" | -200 g

INL  |nput Valtage Low VIN=0, V'=55 ~280 |- - ERT 1"
T

Turn-ON Time 0.25 0.3

I\I.'I fon urn-ON Tim See Switching Time Test Circuit us
E|tgre Turn-OFF Time 10 | I 15
lSJ IEE Negative Supply Current One Charne] “ON* -2 - 2.25 A
SlIL Logic Supply Current V" = 20V 3 1 33
}; lgg  Negative Supply Current | v+ g5y | AllV|y=0, -i0 -25 1A

IL Logic Supply Current - All Channels ""OFF"" 0.75 ' 1 mA

* Per gate Input

SWITCHING TIME AND TEST CIRCUIT

L3 +10V

'I . : - 4= 1000
3K 1, = 100ns
1 ) tow " Tus
W “,_HD_DQ_ ouT = 100K Hz
) 500F
J o I |

off

a% 7V
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.I]N'I'mu DG139, DG142 — DG146,
DG161 — DG164

Drlvers with Differentially Driven

FET Switches

FEATURES ‘ GENERAL DESGRIPTION

# Each channei.complete-interfaces with most integrated logic Each package contains a monolithic driver with differential
input and 2 or 4 discrete FET switches. The driver may be
. P ’ treated as a special purpose differential amplifier which
LOWOFF power dissipation, 1 m controls the conduction state of the FET switches, The
' differential output of the driver sets the switches in opposi-
® Switches analog signals up to 20 volts peak-to-peak tion, one pair open and the other pair closed. All switches
, may be opened by applying a positive control su;nal to the

® Lowrgg(on). 10 ohms max on DG145 and DE146 Vg termmal . 3

SCHEMATIC AND LOGIC DIAGRAMS (Outliné Dwys DD, FD-2, D)

SPDT ' ' DPDT
DGEI43{rpgioN) = 8050 ' oy DG138(rgg|on) = 308)
DG1a4lrpg(oN) = 306) . v DG142irpg (o) = BOR!
BG1a8irpg(onN) = 10460 a | 7 DGE14Elrgg(gn) = 1082)
DG161{rggiHn] = 15820 % i vl ; :‘"' DG163(rpg(oNy = 153:
oGieir =.508) : ; - o Wy DG164(r =508}

DSONY . W] Fourica svates| DSION)
12 | T ARE,FOR Viny ®
TNz 0=y LOGIC 1"
Ve [INWIBIT) L v nL
10 12
11
V*T R
J— i ) »
7’ T | 1
4 _ i \{, .‘SW;
A B
: L’ S
9 ro=---
INy 1SWITCH STATES
A "ARE FOR Vi, =
o LOGIC, "
Vg nwmsmi v-l
10 12

ORDERING INFORMATION

DG1_39 A K

L Package '

¥ — 14-pin CERDIP
L — 14-pin Flat Pack
P — 14-pin Caramic DIP (Special Order Only)

Temperature Range
A — Military ~55° C w+125°C
B — Industrial —20 Cto +85°

Device Typa
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DG139, DG142 — DG146, DG161 - DG'|‘64
ABSOLUTE MAXIMUM RATINGS = . '

Vv L

Vg-V= ...,
VEoVg L
Vs—Vb e e
VH-V_......-

Power Dissipation {Note} . .. ...,
Current {any terminal)

38V L P )
30v V+-V|N1 or V'NQ . 14V
30w VIN1 - VlNZ s EBY
122V ViNg =Vg ..., 6V
21V Vpa-VR....... BV
. vi. . 750 mW

» o 30mA

INTERSIL

Storage Temperature . . . . ...... -BBto+150°C
Operating Temperature ............. =55 to +125°C
Lead Temperature (soldering, 10sec) ........ 30090

NOTE: Dissipation rating assumes device is mounted with all leads
, weided or soldered to printed circuit board in ambient
temperature below 70°C. For higher temperature, derate at

rate of 10 mw/°C,

i

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are &tress
ratings only, and functional operation of the device at these or any

sections of the specificationsis not im
_device reliability.

ELECTRICAL CHARACTERISTICS

ather conditions above those indicated in the operational

plied, Exposufe to absolute maximum rating conditions for exterided periods may affect

Applied voltages for all tests: DG139, DGT42, DG143, DG144, DG145, DG146 (V,+ =12V, Vv~ = -18V, Vg = 0,
Vinz = 2.5V) and DG161, DG162, DG183, DG164 (VT = 15V, V- = ~15V, Vg =0, Vinz = 2.5V). Input test condition
that guarantees FET switch ON or OFF as specified is used for output specifications.

SYMBOL . ABSOLUTE MAX. LIMIT .
NOYE) CHARACTERISTIC TYPE = UNITS, “TEST CONDATIONS
. -55° H 125°
ViNioNG Input Voltage—0n 29 min J25 min| 2.0 min Valts At Pan & ang 13 See Figure 1and 2, Pg, 4
. VINIOEE) InputVohagemOff 14 190 0,6 Valts . ATPin%and 13 Sea Figure 1and 2, Pg. 4
Vg - Vyal Ditfergntial Voltage 0.5 min |05 min] 6.5 min Yolts See Note 1, Pg, 4
N 8-V
All Cirguars
I3 [ o C 120 50 0 A Vi 30V
nput Current
_'# Iinzions j 120 &0 &0 uA Vinz 2.0V
Ittoes! ’ 01 |4 2 A Vigr 2.0V
Input Leakage Current o
lnatore) oM ar | 2 uA Vinz 30V
bsiss S Dl I "
. kil . Vp = 10V, I5 = - 10mA
DG138
] n
DG1a4 3 » i
P “Drain Source On Resirtancs o 10 10 0 a VD = 10Y, I = - 10ma
5 o181 15 15 30 a
w DG153
X o Vg 7.5V, Ig 7 =10 mA
50 [} .
T DG164 %0 100
g 1 Py — Drive Loakage Currant DG139 . 2 00 nA [ Vg Vg 107
n 0G142
IsionFt Sourca Leakage Current DG143 1 OO nA Vs - 10V, Vg - -10V
o In|OFEL Drain Leskaga Current DG144 1 100 nA Vo - 1BV. Vg - =10V
Er’ oo * lstont Drive Leakage Currant 2 100 né | Vg Vg - 10V
[ tsicers Source Leakage Current gg::: 0 1900 na Vs - 10V, Vg -0V
u IOIQFF) Drain kazkage Current 10- 1000 nA Vg - 10V, Vg - =10V
7 loions * lsiont Drive Leakage Current 2 500 nA Vp ' Vg - 1.5V
latore, Source Leakage Surrent gg::; 10 1000 X nA Vg - TSV, Vg = =75V
IoigFE} Drain Laskags Current 10 1000 nd Vg = 75V, Vg - -75V
lpiow: * lsont Drive Leakage Curront . 2 500 \ nA, Vg - Vg - -2.5v
[, j Source Leakage Current gg:gz 2 700 oA Vy P TEY. Vg 1BV
loioEr) Drain Leakage Current 2 200 nA Vp = 7.5V, Vg & =75V
< Pasitive Fower Supply
. 4 A
o Drain Current 0 . i Vi -3V )
W Negative Power Supply _ "
€ f2i0m1 Dirain Current =0 i ‘:; oy
f ‘ Réference Power Supply Al Cireuits 20 A m
s Riow) Orain Current ' -
Pasilve Power Supply 25 "y
': RICL] Leakage Current
P Negatlve Power Supply 25 ' uA iy 5 Vs ¢ 0.8V
L ImerEy Leakage Currant 1 = Vinz
¥ Reference Power Supply- ¥
~25 A
Iniore) Leakage Cusrent s

NOTE: (OFF) and (ON) subscript notation refers to the conduction state of the FET switch for the given test.
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DG139, DG142 — DG146, DG161'— DG164

ELECTRICAL. CHARACTERISTICS PER CHANNEL {cont.)

INTERSIL

SYMBOL, ABSOLUTE MAX. LIMIT ]
NOTE) CHARACTERISTIC TYPE i . WNITE TEST CONDITIONS
, ¢ -mlc | 257 fazt
T D0G128,DG142
‘ DG143, 0G4 o8 H
’ ’ 06162, DG 164 -
Turn-Dn Tima el - See Below
ton DGi3a; DG142 . )
DG143, DG134 0.4 07 us
DGIE2, D16, :
DG139; DG142
0G143-DG142 16 s
\?u 5 DG162, DG164 : s
| tafs Tum-OH Timo DG138, DG 142 . Ser Beiow
T ) D643, 0G144 o8 12 us
[ L DEIBZ, DG 164
H. ’ DG145, DG 146 10
1 o furOn T DG181, BA1ER h I coe 8t '
‘urn-On Time - - B low
N ™ o DG 145, DG 146 - o o ®
G DG161, DGI63 5 ! it .
DG 145, DG146 25 .
) ) . DG161, DG163 - I .
1OFF TurnOff Time - See Below
56145, DG 146 25 8
DG161, G163 ' I b o
" 1 - -
o Pan QN Driver Power 175 b Bth inpuls ¥y + 2.5V
W All Cirguits
& Pare GFF Driver Power 1 miw Both inputs Vyy - 1.0V
i . : .

NOTE: (OFF) and {ON} subscript notation refers to the conduction state of the FET switch for the given test.

SWITCHING T1M‘ES (25°C)

DG132, 142, 143, 144, 145, 146

v m v"«-mv v. o

e

OFF MODEL

44F 1DGlas 104
13 n¥ OTHERS!

ORAIN
lawary
o

ON MOD‘EL"

SOUREE
w‘,n.tg; ETY

SOURCE

oaaln

317

DG161, 162, 163, 164

VEaasE Va1t

Va =17 BV

w

INT= 25 e e s
>

Vi

—

oyTRUT
W12
= n —t
1®

OFF MODEL

OUTPUT
SWand

gk Sef (05101, 183

1R IOTHERST
vl :

SOURGE O it it

e () -

e

. ON MODEL

$OURCE

= 100k




DG139, DG142 — DG 146, DG161 — DG164 -

FIGURE 1 . . Lo FIGURE 2 _
‘. ABOLUYTE VOLTAGE . YOLTAGE AT PIN 12
mvaLronswee L Nemeenytonres
OTHERSIDE SWITEHED AT TZEvATHE &
3 \S i
N R S W N
oFF | | ON - \\, NVia SIDEY
AREA, ) AREA N, OFF N
AN, ' NN AR
R
0 1.2 3 a4 s a1

2
Vi (Pin 13}

Vi (Pins 3 or 13)

NOTET: An example of Absolute Minimum Differential Volta
-ON and the V', , ‘side of the switch-i$ QFF-at 25°C. C

ge, [V =V, 4|, Is when V, =3V and V,, = 25V, the V, side of the switch Is
the ¥, 4 side of the switch is ON at 25°C.

onvarsely, when V, = 2V end V"= 2.5V, the V, §ide'of the switch is OFF and
TYPICAL CHARACTERISTICS (per channel)
DG139, 142, 144, 145, 146

V) THRESHOLD
vs TEMPERATURE

'DS{ON} vs TEMPERATURE InigFF) vs TEMPERATURE
= . 100 ’ 1000
T T 1] -
] 18 42,143
2 S_Wja«IZAlneom_ — G142, 143
El ALY 2 H =TpG139, 144 -
3 AT £ - Z
: SW1 8 2 ARE OFF Jpes FRRL - z
= Ly 1. E T—FDGi45, 146 H
N & B
0 1
-5 -850 -25 0 266D 75100125 ~75-50-25 0 26 60 75 100 125
TEMPERATURE °CJ o TEMPERATURE {°C) » TEMFERATURE {°C) .
DG161, 162, 1632, 164
ViN{1 THRESHOLD ‘
vs TEMPERATURE Aps(oN) ve TEMPERATURE lg(oFFyvs TEMPERATURE
T T T 1] e = 1000
et : DG162, 164  —]
. SW 1 & 2ARE-ON -} : —t
2 J P
= | 7 £ z
z A 5 | £
= W' & 2 ARE OF FHLL g 0 £
Eo 3 g 0G18Y, 163 s
= t 2 3
e
-75-E0-25 0 25 50 75 100°125

-75 -50 -25 ¢ 25 60 75,100 125
TEMPERATURE (°C) TEMPERATURE (°C)

TEMPERATURE {°C}
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FEATURES

* Constant ON-resistance for signals to 10V (DG182
185, 188, 181), to +7.5V (ali devices)

s +15V power supplies )

* <2nA leakage from signal channel i m both ON and
OFF states

s TTL, DTL; RTL direct drive compallbilily

* {on, toif <150ns, break-before-make action

* Cross-talk and open swilch isolation >50dB at
10MHz (750 load)

DG180-191
'High-Speed Driver With
Junction FET Switches

GENERAL DESCRIPTION

" The DG180 thru DG 191 seriés of analog gates consists of 2

or 4 N-channel junction-type field-effect transistors (J-FET)

~ designed to function as efectronic switches. Level-shifting

drivers enable low-level inputs (0.8 to 2V) to control the ON-
OFF state of each switch. The driver is designed to provide a
turn-off speed which is faster than turn-on speed, so that
break-before-make action is-achieved when switching from -
one channel to another. In the: ON state, each switch

.conducts current equally well in- both direttions. Inthe OFF

condition, the switches will block voltages up to 20V peak-to-
peak. Switch-OFF input-output feedthreugh is >50dB down
at 10MHz, because of the low outpu! |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
b3 vt VL v+ :
N ™
Y
)
{
é ﬁ
! GND y- DG156/187/168 SHOWN GND v~ DG183/184/185 SHOWN
ORDERING INFORMATION
“PART " fDs(en) o 1Em X b ‘
NUMBER TYPE {MAX) .
DG180 Dual SPST' 10 -
DG181 Dual SPST 30 PACKAGE
DG182 Dual SPST - b AP Pt A
DG183 Dual DPST ) 10 :- gé:%{glc DIP {Special Order Only}
DG184 Dual DPST a0 ‘
DG185 Dual DPST 75 - TEMPERATURE
: A - MILITARY -55°C TO +125°C
gg]gg ggg; ;g B- INDUSIHIAL -20°C TO +85°C
DE188 SPDT .75
~ DG189 _Dual SPDT , 10 DEVICE TYPE
© DG190 Dual SPDT 30
DG191 Dual SPDT 75 DRIVER

3-19



DG180-191 S | I]N'I'EEUIL

MAXIMUM RATINGS Current(SorD)SeeNote3 .. i lnen e, ... 200mA’
V- L e 3BV VIV L . BY StorageTempefatu‘[e‘..'...-........... —85°Clo +150°C
VFVDe e vmrneae . 33V UVEGND L BY Operating Temperature . :..:.v. i -... —55°Ct0.+125°C
VMo S 33V VINGND e av Power Dissipation™ ................ 450 (TW), 750 {FLAT),
VoVg «oovevnnnnnns 22V GNDV- ... ... caas 2TV 825 (DIP)mwW -
VEV— 3BV GND-Viy........ A 20V *Device mounted with all leads welded or soldered to PC board.
Lead Temperature (Soldering, t0sec) ........... 300°C E;’Igfe BmWI®C (TW); 10mWi*C (FLAT); 11mWI°C (DIF) above -

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device, These are stress ratings only, and
tunctional operation of the device at these of any other conditions above those indicated in the operational sections of the specificationsis not
imptied. Exposure to absolute maximum rating conditions for extended periods may affect device refiabifity.

ELECTRICAL CHAHACTERISTICS (V+ = +15V, V- = — 15V, V =5V, Uniess Noted)

A SERIES B SEQIES i TEST CONDITIONS
PARAMETER. -, DEVICE:... . | -ssec ] +25°C-| T —20°c | +oa5°c | +85°C | UNITS . {Note 1)
GG161, 162, 104, 165 . T | - 100 5 100 | T vs=ov, v = —ov; v =1ov
187, 188, 190, 191 ) o nA o
(DG180, 183, 185; 199 1 oo 1 oo {15) 300) V= = —20V, Viy =OFF"
1810ty DG181, 184, 187, 180 1] e 5 100 | .nA- | Vg=T.8Y,VD==7.5Y
s 1 iDG18g, 183, 186, 189 [le) 1000 s | moon | vy ="OFF"
‘DGE182, 185, 188, 191 | 1) 1o 1T & 00 [ nA Vg =10V, Vp = ~10¥
= . ) . Vin ="OFF"
1 DG181, 182, 184, 185 Lo 300 5 100 Vg =10V, Vp= ~10V, V+ =10V
LN | v, 188,190, 191 . . na 1
H | e (DG180, 183, 186, 189 e | coom 116) (5000 - = -20V, Vin = "OFF"
_DG181, 184, 167,190 | | 1 | ma | . [..5 | w0 [ na [ ve=78Vvp=-75V
1{DG18D, 183, 186, 189 110y, | 1000} A us ] so Vi = "OFF". .
DG182, 185, 188, 191 1 100 5 00 nA Vg = 10V, Vp = -10V
‘ : © .| ViN="OFF"
Ioor) +1siem | DG180, 187, 183, 184 | =2 -200 | -10 -200- .| - mA& | ¥p=VWs=-T5V, Vin="ON"
186, 187, 189, 190 ) X
DG182, 185, 188, 191 2 -200 -10 -200 | naA Vp = Vg = 10V, Vin = "ON"
rF I ALl | -zs0 -250 -250 -250 -250 ~250 uA Vi =0V
LI ALL . 10 20 10 20 ub ] vy =Ev
. 1001 Switches 300 ] 350
ton ) 3012 Switches CO1E0 . 180 .
e 750 Switches | 250 . 300 | ns See switching time test circuit
N | ton 1062 Switches 250 - 300
,‘.“ . 300 and 750 Swilches 130 ) 150 ] ‘
I | st | o@igd, 182, 184, 185, ’ 9 typical (21 typigal Vg = -5V, Ip =0, f = IMHz
C IToem 187, 188, 190, 191 I & typical (17 typicall ) pF Vp = 5V, 13 =0, f= 1MHz
Cogom + Csion) (DG180, 183, 186, 189 14 typical (17 typicall . VD=Ve=0,f=1MHz
OFF Isolation . _ Typically >50dB at 10MHz (See-Note 2] I Ry, =750, CL = 3pF
DG180, 181, 182, 189 15 15 ] :
. 180, 191 : :
o ‘DG183, 184, 185 04- | - 64 N e '
| bG186. 187, 188 04 0.8 )
DG180, 181, 182, 189, 5.0 -5.0
1= 190, 191 : .
DG 183, 184, 185 40 -4.0 } Vi = BY
DG186, 187, 168 - 30 2.0 |
- | pG1sp, 181,182, 188, 45 45
s | . 184, 185, 189, 190, 191 s )
u DG186, 187, 188 3.2 a2
v [Tanp ALL 28 . - -2 ] ma
L DG180, 181, 182, 188, BRE: I ] SEAAE-
1+ : 190, 191 i .
DG183, 184, 185 - 3.0 | 3.0
DG186, 187, 188 08 08
'DG18d, 181, 182, 189, -5.0 ] 1 50
190, 181 . ‘ 1 i |
- DG183, 184, 185 . 55 ‘ 55 {1 - vin=ov
DG186, 187, 188 -3.0 4 -0 ) o
DGE0, 181, 182, 183, 45 ‘ a8
Lo 184, 186, 189, 180, 191 1
DG186, 187, 188 3.2 [ 32
laND | ALL i -2.0 b -20

Note 1: See Swilching State Diagrams for Vin "ON” and Vin "OFF” Test Conditions.

Note 2 Off Isolation typically >55¢B at 1MHz for DG180;, 183, 186, 180.

‘Note 3: Saturation Drain Current for DG180, 183; 186; 188 only, typically SDUmAtzmsec Puilse Duration), Maximum.Current on all other devices
(any terminal) 30maA,
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DG180-191

ELECTRICAL CHARACTERISTICS (CONTD)
MAXIMUM HESISTANCES (rosioN) MAX)

BINTERSIL.

INDUSTRIAL ;
DEVICE | _MILITARY TEMPERATLRE TEMPERATURE UNITS CONDITIONS (Note 1)
NUMBER -55°C +25°¢ | -+125°C | 20°¢ | +25°C +85°C V+ =15V, V- = =16V, ¥ =5V
DG180 10 10 20 15 15 25 0 Vp =75V . '
DG181 30 30 &0 50 50 75 0 Vo =75V
DG182 75 75 100 100, 100 750 3 vo=-10v . |
DG83 10’ 10 20 15 15 25 o S Vp=-THV.
DG184 30 30 &0 50 50 75 o Vo =-7.5Y
DG185 75 75 150 100 100 150 n Vo = 10V Is = -10mA
DG186 10 10 20 18 15 25 & Vo =-7.5V
DG187 an 30 80 . 50 50 75 I Vo = 7.5V Vin = "ON"
DG188 75 75 150 100 100 150 I Vo = -1V o
DG189 10 10 20 15 15 25 h Vp =75V
DG190 30 30 60 50 50 50 o Vp =75V
DG 101 75 75 150 100 100 130 4 o Vp = 10V

APPLICATION HINT (for design only): Normally the minirum sigpal handling capabillty of the DG1BO through DG191 family is 20V paak-to-
peak for the 750 switches and 15V peak-to-peak for the 10 and 302 switches (refer Ip dnd Ig tests above). For other Analog Signals, the
following guidelines can be used: propér switch turn-off requires that V- s Vaya og(Peak) —V, where ¥, = 7.5V fof the 102 and 308 switches

and Vo =5.0V for 758 switches e.g., —10V minimum (~peak} analog signal and. a ?5(2 switch (Vp_s\f), raqulres that V- =

—5\/— —16V.

= ~10V

SWITCHING TIME TEST CIRCUIT

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

*

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

LOGIC INPUT FOR “QFF” TO"ON" CONDITION {DG190/181/182 SHOWN) v v+1 o
LoGIC 5v
et S . : ? ? SWITCH
tr<fons 15V { ] SWITCH g, M QUTPUT
tf <10ns 0 - INPUT o-—40/=1 Vo
’ fon Vs = 48V 1
SWITCH yg tatty VsL;é:Iig _D_D_.
o "’ vo’; . INPUT (REPEAT TEST FOR
SwiTeH  p— g.1vo . t!: GND é—15\' ALL CHANNELS)
fon ot Yo = Vs i sy = o v Vo= Vs BT g,
DUAL SPST DUAL DPST SPDT DUAL SPDT
DG180/181/182 DG183/184/185 DG186/187/188

TEST CONDITIONS

TEST CONDITIONS

TEST CONDITIONS

DG189/190/191

TEST CONDITIONS

DG180/181/182 DG183/184/185 DG186/187/188 DGi189/1906/191
Vin "ON" = 0.8V | All Channels| |Vin “ON" =20V | All Channels| {vin "ON"=2.0V | Ghannei 1| |ViN"ON"=20V |Chanhels 1 & 2
Vin “OFF" = 2.0V { All Chanrels] Min “OFF' = 0.8V | All Channels| |vin "ON"=0.8Y | Channet 2] Vi "ON"=0.8V |Channels 3 & 4
Rk i Vin "OFF" = 2.0¥ | Channel'2] viny “OFF" = 2.0V|Channels 3 & 4
N "OFF' = 0.8V | Channel ]| |[vin“OFF"=0.8V|Channels 1 &2

SWITCH STATES ARE SWITCH STATES ARE SWITCH STATES ARE SWITCH STATES ARE

FOR LOGIC "“1" INPUT = 2.0V

FOR LOGIC “1” INPUT = 2,0V

"FOR LOGIC "1” INPUT = 2.0V

3-21
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DG180-191 . EINTERSIL
‘PIN CONFIGURATIONS AND SWITGHING STATE DIAGRAM (See previous page for Ioglc mput)

DUAL SPST (DG180, 181, 182)
Metai Can Psckage Flat Package ; CERDIP* ~

8 : H |L‘i " . - & . ] |_1__ 7§— 14| sz
o ot Lot . oY [AEo
N ._' L ]ﬁj Ne ~ Ne[T 2] Ne
NE ‘ : '_]ﬁl NE NC E [11] NC
Ny Iﬁ Nz - 1Ky E - - E N
vt ' =~ v+ &) (2] v-
“ , m— = d o Vi E maub.
(OUTLINE DWG TO-100) _ (OUTLINE DWG FD-2) - {OUTLINE DWG JD}
' DUAL DPST (DG183, 184, 185) '
Flat Package CERDIP*
o
nelz] | N
"“fjb -
51 [4] —! %] ano
sa 1] r 2] v
Ds E .| 'II v+ .
ne [7] 7o) 1Nz
Dz E :] S5z
. (OUTLINE DWG .FD-Z) . (OUTLINE DWG JE)
SPDT (DG186, 187, 188)
Matal Can Packa_e Flat Package ’ . ' CERDIP"
1 . 14 : .
NE —_—y [ NC' we I3 e
K Nc!it’ ‘]ﬁl NG Nc [z E]m:
3 12
Dy iy D2 Dy |a Y s L K0
s I S e B S
& —] —T—s sif— —f s
N I:sl:—l ) - b—1_u—| NG v o] Ne
v =] = v- . v+ 5] =] v-
. ¥ ~ d [] Vo |7 3| GND
T e— —— -
_(OUTLINE PWG TO-100) {DUTLINE WG FD-2) (OUTLINE DWG JB)
o DUAL SPDT (DG189, 190, 181)
 Flat-Package . CERDIP*
1 i B 14
Som——p [[———® - oA
' D’ﬁ'—'/ro_l LO\,\'_]&} Dy . Ne E_ﬁ E IN:
3 ( ik D; [1] \o—l E v
' 'SE?E ‘-———| r—— 3? 5 . s :‘___]__ 2] .
e =P b Cl ] D el — | ] v+
Bours: - v o
e o2 i} fi] =
GND . ; _ _ -

*Side braize ceramic package available
as special order only. Consult factory. {OUTLINE DWG JE)
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BINTERSIL

FEATURES

* Pin and Function Replacemant Ior DG1B1 Famhy' i

* Meets or exceeds all DG181 tamily specifications
with monolithie reliabiliity

* Low power consumption

» 1nA leakage from signal channel in both ON and
OFF states . . .

* TTL, DTL, RTL difect dnve capability ,

* tom bost < 150ns, break-before-make action

» Crosstalk and open load switch isclation > 50dB at

10MHz (752 load)

DGM181-191
, High-Speed
CMOS Analog Switches

GENERAL DESCRIPTION

The DGM181 family of CMOS monolithic switches’ utiiizes
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 monélithic CMOS construc-
tion. These devices, therefore, are an |deal replacement for
the DG181 famiiy.

The .DGM181 famlly has a hlgh state threshold of 24V
devices which have a threshold of 2.0V (the DG181 speci-
fication) cah be selected and are avallable as the DGMS

", 'series — see ordering information. .

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

- No'quiescent power Is dissipated in either the ON or OFF

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

SCHEMATIC DIAGRAM (Typical Channel)

vyt .

IN[~4nA—

LR
-c%av“‘
_I%

= GND

¥ OF DGM182

=,

o ¥

ORDERING INFORMATION DGM S 181 A A
STANDARD| SELECTED | fpson
PART PART MAX
TYPE NUMBER | NUMBER | AT 26°C
| | Dual SPST | DGM181BX | DGMS181BX | 50 P OPIN METAL CaN
DGM1B2AX | DGMS182AX 50 L 14PIN FLAT PACK
| “DGM182BX | DGMS182BX 75 4 EPOKY DIP
| Dual DPST | DGM184BX.| DGMS184BX 50 ' o
: DGM185AX | DGMST85AX 80 TEMPERATURE RANGE
aor | S BEERt |
DGM188AX | DGMS188AX | 50 -
: _ DGM188BX | DGMS18BBX | 75 PEVICETYRE
Dual SPDT | DGM190BX | DGMS190BX 50 . opTION
DGM191AX | DGMS191AX 50
paM191BX | baMs1918X 75

CMOS ANALOG DAIVER |
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DGM181

191

MAXIMUM RATINGS

V-V~

Current (Any Terminal)

.. 3By’ V-VIN .. -
L. 33V ViL-Venp - ...
.. 33y ViN-VanD ...
+ 22V GND-V— ..
.. dev GND-Vin ...

30mA

INTERSIL

—65*C to +150°C
—-55°C1o +125°C
450 (TW), 750 (FLAT),
825 (DIP} mw

Storage Temperat.ure ................
Operating Temperature
Power Dissipation*

*Device mounted with ail leads welded or soldered to PC board.
Darate 5mW!°C (TW); 10mW/ °C (FLAT); 11mW/ °C (DIP) above 75°C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings enly, and
functional operatuon of {he device at thése or any other conditions above those indicated in the operational sections of the specmcatlons is hot
implied. Exposure to absalute maximum rating conditions for extended periods may affect device reliability.

'ELECTRICAL CHARACTERISTICS (v + = +15V, V=" = —15V, VL=5Y, unless noted)

TEST CONDITIONS |

. A SERIES .. - B SERIES N
PARAMETER | DEV]CE _E55C, | +25°C | +126°C | -20°C | +85°C | +85°C UNITS {Note 1)
[ET DGM1B1, 184,18? 190 v j ’ 20 100 nA . | Vs=7.5V,Vp=—-75Y
! . ) Ll VIN="OFF"
] DGM182, '185. 188, 181 0.2 50 05 50 nA [ Vg=10V, Vp=-10V
e ; Vin =OFF"
T | Ioieth DGM181, 184, 187, 190 20 100 nA | Ve=75V,Vp=-7.5V
ﬁ . Vin = "QFF"
DGM182, 185, 188, 191 02 ‘50 05 50 nA | Ve=10V, Vo= —10V
: . } Vi = "OFF"
Tfor +15(on) | DGM181, 184, 167,150 - 5.0 100 nA | Yo=Vs=—7.5Y, ViN="ON"
DGM182, 185, 168, 181 " 05 50 20 50 TA | Vo=Ve = ~10V, Vin="ON"
R ALL 1.0 20 10 20 #A [ Vin=0V
[iNH ALL . 1.0 | 20 10 20 sA | ViN=5V
ton DGM1B1, 164, 187, 190 180 R
5 DGM1B2, 185, 188, 191 250 300 ns See switching tima test cirouit
N [ _tot ALL 130 150
I{." Cefotty DGM131, 182, 184, 185, 5pF 1ypical Vs = -5V, Ip=0, f=1MHz
1 [ Cowem 187, 188, 190, 181 BpF typical pF [VD=+5Y, 1s=0, f=1MHz
c Cpion + Csion) 11pF typical Vo=V =0, f=1MHz
OFF Isclation Typically >50dB at 10MHz | RL=75R, CL.=3pF
i ALL 10 100 100 g
1~ ALY 10 100 100 ViN =5V
ﬁ I ALL 10 100 100
p | lenD ALL 10 100 100 A
: E' 1+ ALL 10 100 100 |
Y 1~ ALL 10 100 100 Wi =0V
IL . ALL 10 100 100
laND ALL 10 100 100
NOTE 1: See Switching State Diagrams for Vin “ON” and ViN “OFF” Test Condltions.
ELECTRICAL CHARACTERISTICS -
MAXIMUM RESISTANCES (rosion) MAX)
: T . INDUSTRIAL o
DEVICE MILITARY TEMPERATURE TEMPERATURE UNITS CONDITIONS (Note 1)
NUMBER —55°C +26°C | +125°C | —20°C -+ 25°C +85°C VT =15V, V¥V~ = —15V, V_ =5V
DeM1gt | . . 50 50 75 0 Vp= =7.5V
DGMi82 50 50 75 75 75 100 Q Vp=-—10V
DGM184 50 50 75 o Vp= —7.5V
DGM183 50 50 75 75 - 75 100 o Vo= -10v lg = —10mA
DGM187 : 50 50 75 2 Vp=—7.5Y Vin = “ON"
pGM188 50 50 75 78 5 100 o Vo= =10V
DGM180 : 50 50 75 o] Vp= ~7.5V
DEMIIM 50 50 75 75 75 100 "] Vo= =10V

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

siderably smaller.
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DGM181-191
SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vs = aonstant with legic
input waveform as shown. Note that Vs may be + or — as per:

BINTERSIL

- switching time test gircuit, Vo is the steady state output with
switch on. Feedthrough via gate capacitance may resylt in
spikes at-leading and trailing edge of output waveform,

LOGIC INPUT FOR “OFF” TO “ON” CONDITION {DG180/181/182 SHOWN)

LOGIC

3V
INPUT s
. 1.5V

" tr<10ns

e

tf<10ns DK

SWITCH g

INPUT

OQUTPUT

| ogvo &
SWITCH o ——t—md 0.Wo .
i

VL

?5.\!

ton }‘_‘__ toff

V+
?1sv

SWITCH S1 D1
INPUT - —O/}/‘_ ', —

SWITCH
OUTPUT

Cvp

1 :
i 1 R cL Vo=Vs :
LOGIC ; ‘
“INPUT .=
J) <£ _ {REPEAT TEST FOR
- — 15V ALL CHANNELS)
= vo
SWITCH STATES
DUAL SPST ~ DUAL DPST SPDT DUAL SPDT
DGM181182 - . DGM184/185 DGM187/188 DGM190/191"
P . . . 1]
__TEST CONDITIONS TEST CONDITIONS TEST CONDITIONS .TEST CONDITIONS
DGMig1/182 . DGM184/185 DGM187/188 __DGM190/181

Vin“ON" =0.8¥ | All Ghannels | [Vin"ON"=2.4v+ | All Channals

Vin“OFF" = 2.4¥4{ All Channels | |Vin“OFF” =0.8v| Al Channels

¥ FOR SELEGTED DEVICES, LOGIC "“1" INPUT = 2,0V

Vin“ON™ =2.4V+ | Channel 1
ViN“ON" =0.8V  |Charinel 2
ViN“OFF" = 2.4v+ Channel 2
VIN“OFF” =08V [Channel 1

Vin“ON" =22,4V+ [Channels 1 & 2
ViN"ON"=0.8Y  |Channels 3 & 4
ViN“OFF” = 2,4¥+ |Ghannels 3 & 4

Viy“OFF" = 0.8V |Channelg 1 & 2




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

‘ .. DUAL SPST (DGM181, 182) i
Metal Can Package - Flat Package (FD-2} Dual-In-Line Package

1 14 .
® I__'_I"TI o S 5 51 E—Qt 75—7_“1 sz
D1 I:z{:I—l I—o/ I D: D'E—'} 1] vz
3 - -—- .42 L o ‘
ne -1 \ 1 NG NE [£] 7] nc
NG Ii"(: N e ne [T [11] NC
INy |:5|: iNg N 2] {51 e
vt I:sl: : v ¥ [ 5] v-
. - 7 = I v [7] &] Gnp
{QUTLINE DWG TO-100) SWITCH BTATES ARE FOR LOGIC "1 INPUT ~ - (OUTLINE DWGS DD, PD}

DUAL DPST (DGM184, 185)

Flat Package

Dual-In-Line Package

Dy E— T T &1

ne [z ! 75} 1Ny
oo 5} 1 1] v~
o F—— _ 3] Ghp
S:E-'—' A EVL
HTA R
. : ne [ I 0] 1Nz
oot g U S

(OUTLINE DWG FD-2} - SWITCH STATES ARE FOR LOGIC 1" INPUT {OUTLINE DWGS DE, PE)

SPDT (DGM187, 188)

Metal Can Package . Flat Package (F'D'_"’)' Co ) Dual-In-Line Package
1 e ' B S )
NE T — ] ] NC  one[d o
a 12 [
o ] o o ey
il ;__4 < 1 1 TR
s 1] _ §+-__I s . s [ 5_'_.‘ sk
ne—Dp- e WE—D e
- p— . g - v+t [e] (9] v~
v A:t:::l v
; o v —— T ot pER = ano_
{OUTLINE DWG TO-100) - SWITCH STATES:ARE FOR LOGIC “1” INPUT (OUTLINE DWGS DD, PD}

DUAL SPDT (DGM150, 191)

»
Flat Package Pual-In-Line Package

Tas
: E Ny -
v

> T - :]:l 8 o 84 [s = 12| v
. - -0 4 | l] L
| L ] \‘Q_G— 1N - De [ }— | m] v+
{
i

Jm—
j:g::l V- N [ 0] 1Nz
"——-—18 aND . .DQE_-}LD‘—EI Sz

SWITCH STATES ARE FOR LOGIC 17 INPUT e
(QUTLINE DWG FD-2, C 326 {OUTLINE DWGS DE, PE)



DGM181-191 . BINTERSIL

CHIP TOPOGRAPHIES

CONSULT
FACTORY

‘ . _ " DGM1ss ' T
. 91x53 ) " : ;
IN4 V- GND' v V+ Nz 1Ny V- GND v IN2
1
i 12

DGM191
F1x76

© NOTE; BACKSIDE OF CHIP IS GOMMON TO V4.,
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DG200/IH5200
CMOS Dual SPST
Analog Switches

BINTERSIL

GENERAL DESCRIPTION

FEATURES

+ Switches Greater Than 28Vpp Signals With =15V The DG200/IH5200 solid state analog gatesare designed us-
Supplies ) ing an imprdved, high voltage CMOS monolithic technology.

+ Break-Before-Make Switching tq4 250 nsec, ton They provide ease-of-use and performance advaritages not
700nsec Typical previously avallable from solid staté switches. Destructive

T2L, DTL, CMOS, PMOS Compatible
Non-Latching With Supply Turn-Off
Complete Monolithic Construction
Industry Standard (DG200)

improved Performance Version (IH5200)

latch-up of solld state analog gates has been eliminated by
INTERSIL's GMOS technology. . :

The DG200 is completsly spec and pin-out compatible with
the industry standard device, while the IH5200 offers
significantly enhanced specifications with respect to ON
and OFF leakage currents, switching times, and suppiy cur-
rent. .

SCHEMATIC DIAGRAM (v DG200/iH5200)

FROTECTION
RESISTOR

INPUT

ORDERING INFORMATION

INDUSTRY | IMPROVED - - FLAT PACKAGE
TEMPERATURE
STANDARDR | SPEC PACKAGE RANGE {outline dwg FD-2}
PART ° | DEVICE Ny o .
2 t
DG200AA . | IH5200MTW/]10-PIn —56 10 +125°C ne -2 e
. Matal Can GND 2:!}’3:,,51.““)
DG200AK | THB200MJD |14-Pin CERDIP|—-55 fo_+125°C N i
DGI00AL  [1HB200MFD [14-Pin Flat Pak|—55 to_+125°C %
DG200BA  |IHs200ITW [10-Pin —25 . * .
. Metal Can 25 to +8570 A 7 T Vecr
DG200BK _ [IH5200WD_[14-PIn CERCIP|—25 to +85°C ToR viEw :
DG200BL _|IH5200IFD _14-Pin Fiat Paki—2510 +B5°C SN OUT (FOSTIVE LOGIE)
DG200C | iH5200CPD (14PN Oto +70°C
Epoxy DIP

PIN CONFIGURATIONS

CERDIP & EPOXY
DUAL-IN-LINE PACKAGE
{outline dwgs JD, PD}

METAL CAN PACKAGE
{outtine dwg TO-100}
v+ (SUBSTRATE AND CASE}

.?6‘

TOP VIEW

TOF VIEW
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DG200/1H5200

ABSOLUTE MAXIMUM RATINGS

VYT . <33V
VFoVD i <30V
V0=V T <30V
VoV Lt < %22V
VIN-GND ... O <20V

BINTERSIL

Current (Any Terminal) .. ......covviniuiienn.. =>30mA
Storage Temperature ......... v =65°C to +150°C
Qperating Temperature , viasrmian o —55°Clo +125°C

Power Dissipation ......cocoiiiiiniieninnn., 450mw
{All Leads Sofdered to a P.C. Board.) Derate 6mW!°C Abave 75°C.,

Stresses above those listed under Absoluie Maximum Ratings may cause permanent damage to the device. These ara 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 te absolute maximum rating condltions for extended perlods may affect device rellabiilty.

DG200

ELECTRICAL CHARACTERISTICS (@25°C, v+ = £15Y, ¥~ = _15V)

MIN/MAX. LIMITS
PER CHANNEL MILITARY COMMERCIAL/INDUSTRIAL .. | TEST -
| SYMBOL | CHARACTERISTIC —55°C | +25°C | +125°C [ 0/—25°C| +25°C | +70°C/+85°C | UNITS | CONDITIONS
TiNon; Input Loglc Current 1 U 1 i 1 1 pA | Ny =08V
e - | Input Logic Gurrent | 1 | Y | 1 1| 1 1 - A [Vin=24V
- Ds(ony Drain-Source On I A I T 80 80 100 & [tg=10mA
Résistance ‘ ‘ Vanarog = =10V
Tosion Channek-to-Charinel 25 30 ’ Q :
Fbsien) Match {tye) {tve)
VANALOG Min. Analog Signal . =15 T =15 . v
Handling Capability K i !
loiorF Switch OFF Leakage 2 2 100 5 § | 100 nA | VanaLog= —14Vic
Currant ) : ] . 1 +1av )
IsoER). Switch OFF Leakage 2 .2 100 5 5 100 nA" | VanaLog=.—~14V to -
Currant ' + 14V
Ipgom) Switch ON Leakage 2 2 200 10 10 200 nA (Vp=Vs=~14V o
+ Ision Gurrent ' ' : 1 +14v
ton Switch "ON'" Time 1.0 1.0 , P AL =1%8, VaNALOG
o = =10V to +10V
) | See Fig. A
ton Switch “OFF" Time 0.5 0.5 us | Ru=1KQ, VanaLog
= —10V to +10V
See Flg. A
Quindy Charge Injection 15 20 MV [See-Fig.B
QIRR 1 Min. Off Isolation 54 . 50 dB | f=1MHz, R.=100%,
Rejection Ratio : CL=5pF .
. : ‘- | See Fig. G, (Note 1}
Iy + Power Suppiy. 1000 1000 2000 1000 1000 |- 2000 A | MN=0V or {
Quiescent Current * Vin=5V -
lvz | —PowerSupply, 1000 1000 2000 1000 1000 2000 . HA
Quiescent Current : A v
CCRRA Min. Ghannel 1o 54 50 : dB :One Chahnel Off
Channel Gross (Note 1)
Coupling Rejection
Ratio

Note 1: These parameters are not {ested in broduction‘. '
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DG200/IH5200
TEST CIRCUITS

- Flgure A . Flgore B -

" ARALOG INPUT

ANALOG INPUT

iH5200

BIINTERSIL

Figure C

LOGIC INPUT

{NOTE “D I -

ELECTRICAL GHARACTERISTICS (@25°C v + 2 = +15V, V" = =15V, VRer open)
MINJ‘MAX LIMITS
4 PER GHANNEL MILITARY COMMERCIAL/IINDUSTRIAL | TEST
.-SYMBOL | CHARACTERISTIC ~55°C | +26°C | +125°C[0/-25°C | +25°C | +70°CI+85°C [ UNITS| CONDITIONS
lingony Input Logle: Gurrent 1 1 1 1 1 1 A [Vin=0.8V
NiOER Input Lagic Current 1 1 1 -1 1 1 ph | Vin=24Y
IDiStom Drain-Source On 70 70 . 100 ao a0 100 o |ls=10mA
: Resistance’ [ . . ) VanNALOG = =10V
TSton) Channei-te-Channel 25 30 Q
"+ | Yosion Mateh {typ) " {typ) .
VanaLog | Min, Analog Signal +15 *=15 v
. Hendling Capability ) I .
boFR Switeh OFF Leakage 0.2 0.2 180 1 1 50 nA | VansLog="—14V to
.. Current . . L | +av
IsioFm Switch OFF Leakage 0.2 0.2 50 1 b1 50 nA | Vanatoa = —14V to
Current : +14V
Inion; - | Switch ON Leakage 0.5 0.5 100 1 1 100 nA |Vp=Vg= =14V to,
+ lsion Current - +14V
tan Switch “"ON" Time 0.7 08 5 | R =1k, VanaLos
=-16V to +10V
) See Fig. A -
tott Switch “QFF” Time 0.25 . ) s | BL=1k Vanarce
[~ i ’ = —10V to +i0V
i See Fig. A
Qungy o Charge Injection . 5 10 mV |See Fig. B
OIRR Min. Off Isolation B4 1580 dB |f=1MHz, RL=100%,
Rejection Ratio : CL=58pF
! . . ) ) N See Fig. C, (Note 1)
w1 | +Power Supply 250 200 150 300 .250 200 AL V=0V oor
| Quiescent, Current i : o ViN=5Y. .
lv2 — Power Supply 10 10 00 10 10 100 A .
. Quiescent Current | . .
CCRR Min. Channel to ] 54 . 1 B0 dB | Orie Gharinel Off
Channel Cross {Note 1) :
Coupling Rejection
Ratio

Note 1: These parameters are not tested in production.
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DG200/IH5200

TYPICAL CHARACTERISTICS
IDs(on) ¥s Vo and rosion) ¥$ Vo and Power
Temperature Supply Voltage
V+ o 1oV A
Y il u g 10 D I
X | I £2 7
2 § e 1 s RS2 “\\
| % = :- 870 | e ] T % A=Y A8V, V= u o757 ]
g".' A §; Tezye Iy e
[ N N LBE G CDmYtsiai ey

-16°-10 -5-0 -5 40 W’
* Vio-— DRAIN VOLTAGE VOLTS)

B - -5 0§

' Ioeen) vs Temperature* - lsgety OF Inetn

w n

Iyan) — CHANNEL
ON LEAKAGE CURRENT ina}

o
e

15161 OR logtny — SUURCE GR
ORI DEF LESKAGE CURRENT (1)

8 166

T — TEMPERATURE (*C) T — TEMPERATURE ("C)

vs Temperature

10 15
: . Vo — DRAIN VOLTAGE {(VOLTS)

*

125

CHIP TOPOGRAPHY

O ENTERSIL

INTTRS L '.
RLIGHT

E vt

NOTE: Backslde of chip of common to V4.

_APPLICATIONS

© “Using the Vpgs ‘Terminal

) The DG200 has an internal voltage divider setting the
TTYL threshold on the input contral lines for «+ 15V on

V*. The schematic-is shown hete, with nominal -

resigtor value_s, giving'apprpxim'ately 2.4V on the VREF
*pin. As the TTL input sighal goesfrom + 0.8V to + 2.4V,
Q1and Q2 switch statés toturnthe switch ON and OFF.

If the power supply voltage is less than +15v, ther a
resistor needs to be added between V* and the Vgge
pin, io restore + 2.4V at Voer The table shows the value
of this resistor for various supply voltages, to maintain
TTL compatibility, if CMOS logic levels on a + 5V sup-
ply are being used, the threshold shifts are less critical,

. but a separate colurnn of suitable values is givenin the
table. For logic swings of ~5V to +5V, no resistor is
needed. :

In general, the “16iwW” logic level should be < 0.8V'to pre-
vent Q1 and Q2 from both béing ON together (this will
cause incorrect switch funétion), With open collector
logie, 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. > 1.5Y, allowing the user to
define the “low” as < 1.5V (consult factory). The VRer
point shoutd be-set at least 2.6V above this “low” state,
or to >4.1V. An external resistor of 27k0 between V +
and Vger is required,. for a + 15V supply.
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v TTTL

Supply . .. Reslstor Resistor

) {kD) ) (kd) -
+15 — =
+12, 100 —
+10 51 ) -
+9 c - C(34) )
w8 - Coen 27
+7 -8 18

v (+15V)

O PROTECTION
INPUT  RESISTOR



BINTERSIL ~_Pomoumszor

cmos Analog Switches

FEATURES =~ - - % - GENERAL DESCRIPTION

o Switches Grsater Than ZBVp.p Slgnals With = 15V The DG201/1H5201 solid-state analog gates are designed us-
Supplies: .+ =" _Ing an improved, high-voliage CMOS monolithic technology.
¢ Break Bla'fore-Mi!ka Swltching lo"- 250n590,1on-— . They provide ease-of-use and performance advantages not
Typlcally s00nsec. . - . proviously available from solid-state- switches, Destructive
s TTL, DTL, CMOS PMOS cornpatlble : latch-up o,f solld-state analog gates has been sliminated by

« Non-Latching With Supply Tura-Oftf . INTERSIL's CMOS technology.
s COmpIeta Monollthic Construc‘lion - R The DG201 is completely spec and pin-out compatible with
¢ industry Standard (DG201) . _ the industry standard devicg, while the [H5201 offers’
¢ Improved Performance Veréldn.|H5201 - significantly enhanced spécifications with respect o ON
LT R and OFF leakage currents, swiktching tlmes and supply cur-

) ) ' rent
SCHEMATIC DIAGRAM {4 DG201/IH5201) CHIP TOPOGRAPHY

GATE
PROTECTION
RESISTOR

NOTE: Backside of chlp_'common to ¥+,

ORDERING INFORMATION T | PIN CONFIGURATION (ouine dwgeJt, P
DUAL-IN-LINE PAGKAGE '

] ] LT 16 Nz
JWDUSTRY | IMPROVED) TEMPERATURE = & e
STAMDARD SPEC PACKAGE : - ) ndi
RANGE s @l s
PART DEVICE - | ' ‘ P
v~ 4] . B3] v (SUBSTRATE)

DG201AK | IH5201MJE | 16-Pin CERDIP | —55°C to +125°C | oo o N
“DG201BK | 1H52011JE__| 16Pm CERDIP | —20°Cto +85°C-§ | - -'3": = - SSE
DGZ01CJ | H5201GPE | 16PN oCte +70%C | | = o
. | Plastle DIP . . | - - m.. ~ @ e

" QWITCH OPEN FOR LOGIC “1" INPUT
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DG201/IH5201
ABSOLUTE MAXIMUM RATINGS

Vo T e e e <33V
L <30V
VoV e e S <30V
VD-V8 i e e e S22V
VREFY T it i i e e e, <33V
VREE=VIN i ie it i i iai e i r i e <30V
VREF=GIND ... it iiiaianierrrrinrranes <20V
VIN-GND ..o e e ey < 20V

<30mA

‘Current{AnyTerminal} . ......................

Storage Temperature .............. —-85°C to +150°C
Operating Temperature .—55 *Ctio +126°C
Power Disslpation ......covvvmviiieiiniannn 450mwW

Derate BmW/ °C Above 70 °C

Stresses above those listed under Absoluta Maximum Ratings may cause permanent damage to the devlce. 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-
1lans is not implied. Exposura to absolute maximum rating conditions for extended pericds may affect device rellability.

DG201

ELECTRICAL CHARACTERISTICS (@25°C, v+ = +15V, V— = —15Y)
MIN./MAX. LIMITS
_~ PERCHANNEL . — MILITARY — | COMMERCIAL TEST
SYMBOL | CHARACTERISTIC | ~55°C [ +26°C J+125°C | 0°C | +425°C | +70°C | UNITS | CONDITIONS
IINgoN) Input Logic Current 1 -t T 1 wA | Vin=08V
Inorey _ | Input Logic Current . [  + 1 I 1 [t A Vin=2.4Y '
TOSICN) Drain-Sousce On 80 80 125 | 100 100 125 L] Ig =10mA’
Resistance ) VanaLos = £ 10V
rosoN) Channel ta Channel - 25 30 4] ’ '
rosion.Match {typ) (typ)
Vanarog | Anzlog Signal =15 =15 V.
Handling Capability . . i - :
Ioiorr Switch OFF Leakage 1 1 100 5 5 100 nA . VanaLog = —14V to
Current . | w14y
[ Switch OFF Leakage | 1 - 1 100 5 5 100 nA Vanarog = ~14V 16
Current . . i +14V i
Ioen Switch-On Leakage F 2 200 5 R 200 nA Vo=Vg=&T4V
+ lsiony Current ' o B
ton - Switch “ON" Time 1.0 1.0 s R =1kQ; VanaLoc
|- = =10V ioc +10V
. -See Fig. A
ot Switch “OFF” Time 0.5 0.5 us RL=1k%, VanaLoa
==10Vto +10V
. SeeFig. A
Quna) Charge Injection 15 20 mV See Fig. B
OIRR: Min. Off isolation 54 50 dB | f=1MHz, R = 100G,
Rejection Ratio CL=<58pF
o ) See Flg. C, (Note 1)
& | 4 Power Supply 2000 . { 1000 | 2000 2000 | 1000 | 2000 Ty Vin =0V or 5V
| Quiescent Current )
lg — Power Supply . 2000 1000 2000 | 2000 -| 1000 2000 wh
Quiescent Current . — - -
CCRR | ‘Min. Channelto .. 54 50 dB One Ghannel Off
Channel Cross {Note 1} ’
Caupiling Rejection .
Ratio N

Nota 1 These parameters not {ested in production.
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DG201/IH5201 BINTERSIL
TEST CIRCUITS ‘ .

Flgurs A . Figure B ' Figure C
ANALGG INPUT ARALOG INPUT
o -

v

T -
LoGIC E,

LOGIC INPUT

(NOTE ”D .

INPUT . fﬂ =
. Vout
10,960pF : 1006t
— . —
L
1H5201
ELECTRICAL CHARACTERISTICS (@25°C, vt =+15V, YV~ = =15Y),
’ i MINJMAX, LIMITS
PER, CHANNEL, ~ MILITARY GCOMMERCIAL . TEST
SYMBOL | CHARACTERISTIC —55°C | +25°C [ +125°C 0°C +25°C | +70°C | UNITS | CONDITIONS
[ Input Logle Current 1 K 1 T 1 | 1 s wh | Vin=08Y
Hiwors) “input Logic Gurrent | 1 L 1 A1 1 wh Vin=2.4V -
IOS(ON) Drain-Source On 75 75 100 100 100 126 a Is =10mA
- Resistance - . VanaLog = =10V
TOSIOM) Channel to Channal 25 o . 30 a : '
rosony Mateh | o {typ) | {typ)
VanaLog | Analog Signal +15 | +15 i ¥
) Handling Capability ) B )
InoFR Switch OFF Leakage | 02 | 02 60 1 1 50 A VansLog= —14V to
Isprr . | Gurrent ‘ . | N P Ll eV
Ioyony Switch ON Leakage’ 0.5 0.5 100 1 1 100 nA Vp=Vé=£14V
4lgon | Current )
fon Switch "ON" Time 05 0.76 . us BL=1kQ, VaANALOG
‘ . . = —10V to +10V
L o » ] ) ) See Flg. A
tor - Bwitch "OFF” Time 0.25 : 0.3 5 Ri.=1kG; VanaLoa
. = ~10V to +10V
B . . 7 ) ) See Fig. A
Qunay Charge Injection | 5 ) 10 mV See Fig. B
QIRR | Min. Off lsolation’ 54 ’ 50 dB f=1MHz, R, = 1009,
Rejectlon Ratlo CL=5pF
N ‘ See Fig. C, (Note 1)
g + Power Supply 1000 - | 750 600 1500 1000 1000 pA Vin=0V to 5Y
Quiescent Current - B 1 K
I3 —Power Supply w | 10 100 20 | 20 1 200 | A
| Quiescent Current | i
CCRR’ Min. Ghannel to 54 ' 50 dB .One Channel Off -
Channel Cross 1 (Note1)
| Goupling Rejection
Ratio

Note 1: These parameters not tested in oroductlon.
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DG201/IH5201.

TYPICAL CHARACTERISTICS

—— —
W V=415V W [
88 ! e A
23 ] ] 2E [Tt N
S %57 Cry Al S0 AT
i -- _85°C Ia | A=+ =15V, v
5: =] s g: _~B-VI=+1'2V.V'
# & G — ¥+ = 110V,
ge o T ] S I et A
-15 -10 -5 0 5. 10 15 =15'-10 =5 0 5 10 1§
VD = DRAIN VOLTAGE (VOLTS) VD — PRAIN VOLTAGE (VOLTS)
R T - T o= ———
g # E‘f- . ‘
H - 88
£4 : T I A
= (=1}
4 — @
x [
oo - ' ja
3 M= 8 o1 %
=g 5k
= =0
© 001 ' 3E o
25 45 65 85 05 125 & 25 4 65 85 105 125
T — TEMPERATURE (¢} ‘ T — TEMPERATURE (°C) -
APPLICATIONS
Using the Ve Torminal
' The DG01 has an internal voltage divider setting the v T T oMOS.
TTL threshold on the input controf lines for + 15V on Supply Resistor Resistor
V*. The schematic is shown here, with nominal v k) (k)
resistor values, giving appreximately 2.4V on the Vper +15 _ . —
pln. As the TTL injput signal goes from + 0.8V ta + 2.4V, 412 100 ) _
Q1 and Q2 switch states to turn the switch ON and OFF. +10 51
If the power supply voltage is less than +15V, then a " e (34) aq
. resistor needs to be added between V* and the Vrge +8 ] @n . 27
pin, torestore + 2.4V at Vpee. The table shows the value +7 ' 18 18
of this resistor for various supply voltages, to maintain —

TTL compatibility. If CMOS logic levels on a +5V sup~ .
ply are heing used, the threshald shifts are less critical, : viirisy
but a separate column of suitable values is given in the -
table. For logic swings of —5V to +5V, no resistor is’

needed. Roxl:

In general, 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 collector
logic, and a low value of pull-ug 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 < 1.8V (consult factary). The Vies - Fno?éfcﬁ_m
peint should be set atleast 2,6V above this “low™ state, - INPUT RESISTOR
or to >4.1V. An external resistor of 27ki2 between vV * ’ .
and Vper Is required, for a + 15V supply, . ‘ =

oz
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FEATURES

Switches Analog Signals up to 20 Volts Peak-to-
Peak :

Integrated Logic

Switching Speeds Less than 0.5
Iniorr) Less than 500pA Typlcal'at 70°C
Effective ragon — 52 to 500

Commoercial and Military Temperature Range
Operalion

Each Channel Complete — Interfaces with Most °

IH5009 — IH5024
~ Virtual Ground
Analog Switches

GENERAL DESCRIPTION

The |H5000 series of anajog switches were designed to flll
the need for an easy-to-use, inexpensive switch for both in-
dustrial and military applications. Although low cost Isa
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 exter-
nal driver. The odd numbered devices are designed to be
driven directly from T2L open coliector logic (15 volts)
while the even humbered devices are driven directly from
tow level T2L logic (5 volts). Each channel simulates a
SPDT switch. SPST switch action is oblained by leaving
the diode cathode unconnected; for SPDT action, the
cathode should be grounded (0V). The parts are intended
for high perfoimance multiplexing and commutating
usage. A logic “0” turns the channel ON and a logic "1”
turns the channel OFF.

PIN CONNECTIONS _ : '
IH5009 {I‘DS(ON)S-‘IUOQ) OUTLINE {H5014 (rDS(-c,N)s 1008) /ouTtuNE '|H5°13'(f05(ou)5100m OUTLINE
IHS010 {rpgony = 1500) 550 IH5012 (rpgeony = 1500) | PWES, IHE014 {rogiony = 1500 | B bE"
14 PIN DIP 16 PIN DIP v 14 PIN DIP T
20 ™ L] | & 1 2O | . N
el e e P P T
A Lo Ta ‘ Loa b
8 O | " oE | —0§ 6 - |
e e e T
B o | A— l—0cs 1o | & 8O 1 | & Rt
0 o] TR el T wolied |11
11 06— [ 18 [ 9/‘4‘ . 1
17 o-w$ } l‘ % : 13 o_—H—] : : I T & é é
‘ L .
I
SR Ples |
'I:gglg tl;oscomzjlggg; (OSL%’;E) 7 I‘:ggl ; Erns(omﬂggg (°§L‘;~_‘,’§E) ::gg;g .grnsrouaﬂggg oyTLINE
DS{ON) Tos(on = ‘ . osion) =
16 PIN DIP PE P JE BRINDIP . - VAP 8 PIN DIP e, PA, JE
3 o—df ] 51 20— i 2 —o0 4 ] -—_c'|’A 4
ey el W RS
(] | Q8 7 - 5 lo ] a
s O__HJ L :.‘:Jo_,«_] | } il {‘:‘f‘;_» 4 i ‘l i
11 o— : ia/\‘ \r[“'L ' i i 1] !
= o P J v é é
4]
sb b
2 ¥ 0
'l::gi; trDSION) = :l‘ggn) GUTLINE IH5023 (rpgan= 1009 rquTLne
fogon <1500} |  DWOS IH5024 (Fpg oy < 1500} ( DWGS )
8 PIN DIP PD. PA, D 8 FIN DIP s
20— i . o 1o y—cr 1
. o—ﬁ . E ot |
. I "“ousu +
a4 2
{Ngte: Numbers In brackets refer to CERDIP packsdges.)
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IH5009 — IH5024 _ ‘ | EINTERSIL

ABSOLUTE MAXIMUM RATINGS , Operating Temperature o . .
N 5009C SEMeS. ..........uivenerennss ... 0°Gto +70°C
Positive Analog Signal Voltage............. : BO0IM Series.........ouvvvennns. .. —55°Cto +125°C
Negative Arialog Signal Voltage Lead Temperature (Soldering, 10sec) ............ . 300°C
Diode Current ....... e . .
Power Dissipation {Note) : A NOTE: Dissipation rating assumes device is mounted with all leads welded
Storage Temperature «............... "65 Cto +150°C ) of soldered o prifted circuit board in ambiént temperature below
Lead Temperature (Scldering, 10 1o} R 300°C- 75°C. For higher temperature, derate at rate of SMW.’C.

Stresses above those Jisted under Absolute Maximum Ratlngs 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 abselute maximum rating condltlons for extended

periods may affect device reliabillty. ,

ELECTRICAL CHAHACTEH-ISTICS (per‘ channel) : ] .

. . SPECIFICATION LIMIT
SYMBOL TEST —55°C {M) +125°C (M)|  UNITS
CHARACTERISTIC TYPE . .
(Note 1) CONDITIONS 0°C (C) w°C +70°C ()

1 (Note &) {Note 2) MINMAX |- Tveo D miNmAX | minmax |
liNjowy . | Ineut Current-on Al ViN=0Y, Ip=2mA ot .04 D1 [ 10D uh
NiNoEF; | Input Current-OFF SV Legic Chis | vy = + 4.5V, Va= =10V 02 .04 0.4 0 nA
NOFF; | input Curtent-ORR 15V Logle Chts| wyy= » 11V, Vs = 10V 0.2 04 02 10 nA
ViNon [ Channel Control Voltage-CN 5V Loglc Ckts| See Figura §, Note 3 05 05 a5 ¥
Vingon) | Ghannsl Contral Vollage-CN 15V Logle Ckis| Ses Flgure 8, Noté 3 1.3 - 15 1.5 Ld
VingFR | Channal Corirel Yollage-OFF | 5V Logic Ckis| See Figure 5, Note 3 45 45 4.5 v
YIN(OFF; | Channel Contrel Voltage-OFF | 15V Logic Ckts| See Figurs 6, Note 3 1.0 1.0 1.0 v
IpicFs) | heakage Current-OFF 5V Logie Ckis| Vyy= +4.5V, Vg = = 10V 032 .02 0.2 10 nA
IBOFR Leakage Current.OFF 15Y Logle Chts | Viy= +11V, va= 210V 02 02 | 0.2 10 nA
Iptony | Leakaga Current-ON SV Logic Ckis| viy =0V, Ig=1mA 1w - | 0@ 10 ’::g (‘g)’ |
I Leakage Current.O =V, Ig = 500 (M)

D{ON} akage Current-ON 15V Logic Ckte| Viy=0V, Iz =1mA 0.5 Q.10 05 100 (C) na
In(oNy Leakage Current-ON 5V Logic Gkis| Vi =0V, Ig =2mA 1w | 18 L] A
1DtoN} Leakage Current-OM 15V Lopic Ckis| Viy=0V,lg=2m4 20 | 0 | 7000, na.
‘DSiony | Drain-Bource ON-Resistance | 3V Logic Gkis| Ip=2ma, Vi =05V 180 % 150 . ‘;‘é; n
moson) | GrainSourca ON-Resistance | 16¥ Logle Gkis| Ip=2ma, viy =15V 100 8¢ 100 b ‘E:;' 0
Yion)| Turn-ON Time All Seo Figuren 3 & 4 . | 150 500 ns
Yoty | Tum-OFF Time All . | SeeFlguread k4 130 - 500 ] | ns
cr Cross Talk All 1= 100H2 ) 120 g8

‘NOTE 1: (OFF} and {ON) subscript notation refers to the conduction state of the FET switch for the glvan test.
MNOTE 2: Refar to Figure 2 for deflnitlon of terms.
NOTE 3: Vi o) and Viyerr are test conditions guarantesd by the tests of respectively Tosion and Ipgpr-
NOTE &; “5Y Logic GKTS” applles 10 @ven-nimberad devices.

"5V Logle CKTS" applies to odd-numberad devices.

ORDERING INFORMATION BASIC LOGIC

PART NUMBER | CHANNELS | | pyg | PACKAGES
1H5009 4 15 JD,DD,PD
1H5010 4 + 5 | JOODPD
1H5011 4 +15 JE,DE,PE
1H5012 4 + 5 JE,DE,PE
PA — 8PIN PLASTIC DIP 1H5013 3 +15 | JO,D,FD
BLECLLS M -BE FD — 14-PIN PLASTIG DIP Rsa1d 5 P T
: PE — 16-FIN PLASTIC DIP :
.DD — 1a-PIN CERAMIC DIP {Special Order Cnly} IH5015 3 +15 JE,DE,PE
PACKAGE — MIG DIF (Spegial Drder Gnl
5 Z e ome W [insote 3 ¥ | ememE
J€ — 1GPIN GERDIP 1H5017 2 +15 | JDDOPA
TEMPERATURE RANGE e 2 P T
M = MILITARY (- 55°C to +125°C) :
C = COMMERCIAL {0°C 1o +70°C) TiHs01s 2 +15 | JEDEPA
L sasic PART NUMBER "R5020 2 PF ST YTy
J1H5021 1 +15 J5,00,PA
IH5022 1 + 5 Jb,DD,PA
1H5023 1 +15 | JEDEFA

1H5024 1 + 5 JE,DE,PA

NOTE: Mil-Temperature range { ~55°C to +125°C) availabie
ceramlc packages only.
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IH5009 ,".' 1H5024 .
TYPICAL ELECTRICAL CHARACTERISTICS (per channel)

EINTERSIL

. IDIOFF] V5. TEMPERATURE
Ip(ON) V5, Ig AT 26'C ! .

1000

g

P
=0T v QIOFF

T
“ﬁ?fzr‘@;?

m _f
o By,

1 #+15Y

7
7
A Vi

1D {0 — LEAKAGE CURRENT — DN {pa)
= 2
3 8
) IT"
v
ooy — LEAKAGE CUARENT — GN [pA}

o
o

25 .75 e
TEMPERATURE ('C}

% B0 76 100
TEMPERATURE ("0}

1o (aFF - LEAKAGE CURRENT = OFF [pA)
a
8

14 (5 24 28
), - SOURCE CURRENT (mA}

. . . I
) CROSSTALK MEASUREMENT CIRCUIT

Rpston| Y5, TEMPERATURE CROSSTALK AS A FUNCTION o

INORMALIZED TO 25 GVALUE} OF FREQUENCY - : 10ke
U.“d =1 Y . A A A
g : ~i20 . VW
£ LT —10 N, foxp + FETOM

1.2 = BB

8 v g-100
B % -oo - L—'-C*"'r.wr
ERT g -
| Ok Rpsion| & —60
508 . _—
[=} c = =
] I = "] —40
Zgg P T R S -0 -

[ 25 50 7% 00 10100 K 10K 100K 1M = =

TEMPERATURE | €} FREQUENGY [Hzh *BY (5010 ETC)

+15V |5008 ETC]

DEVICE SCHEMATICS AND PIN éONNECTIONS

FOUR CHANNEL THREE CHANNEL

IH5009 {rpgion; = 10048 IHEQ11 {rpgiony = 100%) IHB013 (rpgion; = 1006 IH5015. {rogion = 1005
[H5010 {rpgion; = 1508 IH5CH2 {rpgiony = 1509 IH5014 (rpgioy; = 1508 IH5018 (rpgion = 1500
14 PIN DiP 16 PIN DIP 14 PIN DIP

16 PIN DIP

2 .

. 4 3 1 z ¥ . - . —oa .3
s gs 11 ﬂ g‘ Iz 3 ]

‘ M 4

—0
9 8 7 5
LT ac ? [._4_011 "

" iw I-e , %12 Iw : 0 )

!12 IH, - % 15

TWO CHANNEL

SINGLE CHANNEL

IH5017 Irpgion; = 1008) IM5019 (tpgon; = 1008 IH5021 (rpginy = 1000} IH8023 (rpsion = 1000
IH5018: {fpgyany < 150€ IH502C {fpg e = 1500 IH5022 (rrg ony = 1500) 1H5024 (rpgion) = 1508
&PIN DIP B PIN DIP 8 PIN DIP ‘

8 PIN DIP
) =W1 20 ——C ¢ 3 B
ER TR AR LR
is 17

EhdE=2
S




H5009 — IH5024

THEORY OF OPERATION

The signals seen at the drain of a junction FET type
.analog switch can be arbitrarily divided into twe
categaries; those which are less than =200mV, and
those which are greater than +200mV. The former
category includes all those circuits where switching
is performed at the virtual ground point of an cp-amp,
and it is primarily towards these applications that
the 1H500% family of gircuits-is directed.

By limiting the analog signal at the switching point
to +200mV, no external driver js reguired and the
need for additional power supplies i$ efliminated.
Devices are available with both common drains and
with uncommitted drains.

Those devices which feature common drains have

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

10k + rpgony ([compensator)
GAIN = z

10k + rag (switch)

COMPENSATION
FET

SERIES
ELEMENT

Vo K 10Ke

ANALOG \

INPUT VY ? i —

Figure 1. Use of Compensation FET

ANALSG
TQUTRUT

- BINTERSIL

Clearly, the gain error caused by the switch is depen- -
dent on the match between the FETs rather than the
absolute value of the FET on-resistance. For the
standard product, all the FETs in a given packageé are
guaranteed to mateh within 501 Selections down to

54 are available however: Contact factory for details.

Since the abisolute value of rpgon;, I8 guaranteed only
to be less than 1000 or 1509, a substantial improve-
ment in gain accuracy can be cbtained by using the
compensating FET. ; .

DEFINITION OF TERMS

Rosiont COMPENSATING
ELEMENT

SERIES \
ELEMENT 2 H
a <

Ry 5\ Ip <R,
Va o Do P

5| D
G ——o

hy

SHUNT = VN
ELEMENT

Figure 2.

NOISE IMMUNITY

The advantage of SPDT switching is high noise Jm-
munity when the series elements is OFF. For example,
if & =10V analog input s being switched by T2L open
collector logic: the series switch is OFF when the
logic level is at + 15 volts. At this time. the dipde con-
ducts and helds the source at approximately +0.7
volts with an AC impedance to ground of 25 ohms.
Thus random noise superimposad on the 4+ 10 volt
analog input will not falsely trigger-the FET since the
noise voltage will be shunied to ground.

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

SWITCHING CHARACTERISTICS

Vp = 010V

. Equr {GL% T06F}
gV aur {CL< 10

ov

Vin
Vin
PW = Su
T, <n.1u; ;- 7.6V
s
0.3y
OUTPUT
Va=10V
1 90%
CUTPLT
V= =10V -1v

"Figure 3. High Level Logic
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Va = 210V

Egur (CL< 10 pFY:

L]

PYW = Sui
w0
H<Iu
QuUTPUT
Va =10V

ouTRUT
V=10V
1

Figure 4. Standard DTL, TTL, RTL



IH5009 — IH5024
LOGIC |NTERF._ACE CIRCUITS

ANALOG
INPUT (Va),

18

ANALOG
QUTPUT

Figure 5. Interfacing with +5V Logic

ANALOG
WNPLT Vinh

Rext
e g -

TO £
10 Ky

LTS 7L GATE 2

EINTERSIIL

10 ket

ANALOG .
OUTPUT .

Figure 6. Interfacing with +15V Open Coilector Logic

3 APPLICATIONS (Note) -

16 K

—C Your

-V

ot
[T

1
= =|= =|= =|= =~ =] ! CHARACTERISTICS GAIN=
2
010708

= Rey

[ ——
GAIN SELECT

01 aF
I
1
™~ TinsooaniEot0 -:
. 1
1 1
I | i
! 1
! :
10Ka : = 1
=AM ’ 1
1
6 I 1
i 1 -
! . .—:—‘611 2007 b0
1 95 1 *
wke | = 1
ANALOG [ 1 =
INPUTS ] i
! )
! )
1 1 .
- )
ke | F E——-—94 nxn
13} | .
i 1
IS I O S A, J
1201 07 08 014 GHARACTERISTICS TYPIGAL OUTRUT
v IFT

T e et
= CHANNEL
SELECT
SAMPLE/HOLD
5

LTAGE DR
<EmV/eee

NOTE: Additional applications Information is given in Application Bulleting AQD3 "Understandihg and Applying the Analog
Switch™ and AD04 “"The 5009 Series of Low Cost Analog Switches". See also September '79.ssue of Product Engineering

“Analog Switching” by Paresh Maniar.
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Analog Switches

FEATURES | | , . GENERAL DESCRIPTION

. Sw;tches upto -+ 20V mtg High Impedance The IH5025 series of analog switches was designed to fill
Loads (i.e. Non-Inverting Input of Operafional the need for an easy-to-use; inexpensive switch for both in-
Amp.} dustrial and military applications. Although low cost Is a

rimary design objective, performance and versatillty have
* Driven from TTL Open Collector Logic ﬁO, beZn sag:i,ficajd. P _ Y

*  Inorr<50pA

.

*  TIpsiony< 1500 ‘ ' ! Each package ¢ontains ﬁp to four channels of analeg
«  rtpsion) Match <500 ‘Charinel to Channel E:}'Qﬁvﬁd is designed to eliminate the need for an exter-

+* Switching Speeds < 100ns
v The entlre family is designed to be driven from TTL open
colleétor logic (15Y), but can be drivén from 5V logic if
signdl input is less than 1V. Alterratively, 20V switching is
readily obtainable if TTL supply voltage is + 25V. Normally,
anly positive .signals can be switched; however, up to
+ 10V ¢an be handled by the addition of a PNP stage
{Figure 11) or by capacitor isolation (Figure 10). Each chan-
nel is a SPET switch. A logic 0" turns the channel ON and
-& logi¢ *“1" furns the channel OFF. '

.

PIN CONNECTIONS
1H5025 (rogony <1009} IH5027 (rpgycny = 1009) - IH5029 {fpgon = 1000) IHS031 {rogomg = 1000)
IH5026 (oo <1508 . IH5028 (rogon = 1508) TH5030 {rpsion < 1500) IH5032 {rognyg = 1500)
14 PIN DIP 16 PIN DIP 14 PIN DIP 16 PIN DIP
T':l Ts Tm sz Tz T? Tw T15 Ta Ts Tm ’ TZ T”-' T“’
o ] dlers Ts sl ], dlore s
] T n nosl !y :fr, U Y N 3_-_4—_{4:/: PR
et | ST b1 Ll
b1 768 b " libela b . o1 078 J)a]!'ss 12
IM5033 {fp(ony < 1009) © IHB036 (pspoy =100 IHS037 {rpsiony=1008)
1H5034 (rpgony < 1505} TH5036 (Tpgony:< 1500) - o IH5038 {rpsiom = 1508
& PIN DIP B 8PINDIP . 8 PIN DIP
@3 si12) TR s} o fa
i (1)1 - A3
(2).2 ’ A3 ; [1 5)5 i _8(1 4) 22 a4
(13)5_; : /1 _gl”) % i . I :
' L : | . :
. 1(1;:!: J.\a,;m : 4(4)'!: 4?5(13) ém)
NUMBERS IN PARENTHESES INDICATE CERAMIC PACKAGE PIN-GUT
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ABSOLUTE MAXIMUM RATINGS . Operating Temperature : ‘
’ ' . 5025C Series..... e . 0°Cto +70°C
Positive Analog Signa! Voltage............... e 25V - 5025M Serles...................... -55°Cto +125°C
Negative Analog Signal Voltage . .............. -0.5vDC Lead Temnperature (Soldermg, 1039&) ------- creve. 300°C
DrainCurrent ............... 25mA

NOTE: Cissipation ratin vi ted wi 1]
Power Dissipation (Note). : BODMI ' of soiteret o parmad a2 o2 verded
Storage Temperature ........ ciivens., —B5°Cto +150°C © 75°C. For higher temperature, derate at rate of SmW/ °C,

Stresses above those listed under Absclute Max1mum Ratings may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device al these or any other conditions above those indicated in the
operational sections of the speclfications is not implied. Exposure to absolute maximum. rating conditions for extended
periods may affect devme reliability.

ELECTRICAL CHARACTER!STICS {per channel)

SPECIFICATION LIMIT [
SYMBOL TEST —55°C (M) +125°C (M) uNITS
CHAI ERISTIC kK LIS
tNote 1) RACT | ™ | conomons |0 25°C +T0°C )| MiINIMAX
TYP. | MIN/MAX |
oMy |t Current-oN Al lvn=ov 0.30 10 b (j"é‘; oA (max)
1 - ’ 50 (M}
IN(OFF) | input Currant-OFF Al VN =15Y 0.20 1.0 e A (max)
VIN(O_N)_ Channel Cantiol anlpga-ON - Al Sea Figure 1 15 15+ 15 V (max)
VINIOFF) [ Ghannsl Control Voltage-OFF Al See Figure 1 140 14.0 140 * ¥ {min}
I(OFR)  |Eeakage Current.OFF 1A, Jyy=tsv 0.6 05 w ‘t’é; A {max)
Ingon;  |Leakage CurrentON ) Odd Nos, [Vjy=0V 1.00 100 mzsu ‘(”g)’ nA [max)
| . A oV 500 (M)
DION) Leakage Current-ON. Even Nos. [Viy .10 1.0 25 (©) nA (max)
= _ 250 {M)
rpsioN) | Drain-Source. ON-Resistance Qdd Nos, [V|n=0.5V, Ip=1mA €0.00 0.0 150 (©) Q (max)
I o =05V, Ip=1mA | 385 (M)
DS{ON} rain-Source ON-Resistance | Even Nos. |V|N=0.5V, Ip=1m. 90.00, 150.0 240 (C) & (max}
N . =
‘DsioN) | Draln-Source ON-Resistance Odd Nos. [viy=1.0v, In=1ma 8500 | 1600 et ‘("é‘; 2 (max)
400 (M)
rpsioN) | Drain-Source ON-Resistance Even Nos. [Viy=1.0V, Ip=1mA 110.0¢ 200.0 250 (C) 2 (max}
tion) TurniGN Time A Al See Flgure 2 | b 0.2 0.4 . a5 (Max)
Yioth) Turn-OFF Time LAl Sae Flgure 2 g 0.10 02 04 28 [(Max)
1 Song Charge Injection : il See Figure 3 C 7.00 20.0 ) Vg (mex)|
VA(oFF) | Cross Coupling Rejection . All See Figure 4 . 010 1.0 mVp.p (max)
4D3(oN) | Ghannel to Channal rpgiow Match All Vin = 0.5V, I =1mA | 25.00 50.0 50 & {max)

NOTE 1: (OFF} and (ON) subscript notation refers to the conduction stats of. the FET switch for tha given test

ORDERING INFORMATION

AE:?}F:NUMBER CHANNELS tg&éf PACKAGES

IH5038 4 +15 | JD,DDPD

m i ] PA — 6-PIN PLASTIC DIP IH5026 4 + 5 | JD,DDFD
[ T B T e 15027 4 +15 | JEDEPE
PACKAGE 1 DD — 1471N CERAMIS DU Spectl Oramr ot 028 4 + 5 | JEDEPE

IE Z 8RN GERpIP H5029 B +15_| JD,0D,PD

1H5030 3 + 5.1 JD,DDPD

IH5031 3 +15 | JEDE,PE

IH5032 3 + 5 | JEDEPE

TEMPERATURE RANGE | IH5033 2 +15.. | JB,PO,PA

& COMMERCIAL (°C so 170o0)" H5032 2 + 5 | JDDDPA

——————————— BASIC PART NUMBER IHE035 2 +15 | JEDEPA
IH5036 2 + 5 | JEDEPA

IM5037 1 .+15 | JD,DD,PA

IH5038 1. 4+ 5 i JD,DD,PA

. NOTE: Mil-Temperaturs range {—55°C to +125°C) avallabls in
ceramlc packages only.

3-42



IH5025 — IH5038
TYPICAL ELECTRICAL CHARACTERISTICS {per channel}

IpjorF) VS. TEMPERATURE Inton) VS. TEMPERATURE
T == lpjosR)
110V 100 nA
100 nA |- 10 nA
© 10nA : At = 1pA|— W
& +15V - 8 é '
B —D1UODA . = fpjon) _ |
£ N =~ ‘ " :
100 pA - 10 pA -
10 pA — 1pA’ 4
OV
-25 +25 +75 +125 -25 +25 +75 +125
TEMPERATURE (°C} TEMPERATURE {°C)
CROSS COUPLING
REJECTION VS, FREQUENCY Rpston} VS. Vin
14 ey - 200
12 175 / 4
- 150. - /
& o 125
z e z d
= 1Kg / S 100 =
g ]
Q
= x 75 -
4 50
2 25
o .
1KC  10KC 100KC 1MC v 05V - 10V 15V -
FREQUENCY Vin
TEST CIRCUITS
VouT- halill
: Va Vout +10V O ©TO SCOPE PROBE
. 10X} o LOGIC
1K : ]
Kt | +10v
w
— 1% Vout
iy { : Il '
S a1 I
AR o
+16V
W .
Figure 1
Vaur
TO SCOPE
FROBE [10X]
I1D.DOD|1F
+18Y
oV
Figure 3 ' Figure 4
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DEVICE SCHEMATICS

IH5025 — IH5038

FOUR CHANNEL

IH5025 (rpgony = 1008)
IHS028 (rpg ong < 1508)
14 PIN DIP

IH5083 {rpsgny < 1000)
IH5034 {rpgomy < 1508)
8 PIN DIP

22 .

E(12) B

1H5027 (rDS‘:dN)S 1008}
IH5028 (TDS{ON) =1500)
16 PINBIP -

TWO CHANNEL

THREE CHANNEL

1H5028 (ros(ony= 1009)
IHB030 {rpgony = 1508)
14 PIN DIP

—Cr 11

o,
~

IH5035 (rpgon) <1008)
IH5036 (rpgion < 1508)

‘8 PIN DIP
T 343
@2 g
(188 B14)
w5 5

Numbers in paranfﬁeses fndicats CERAMIC PACKAGE LAYGUT
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IH503 (I'Ds(QN)ﬁ1ooﬂ)
IHE032 (I'Ds(oN)S15oﬂ}
16 PINDIR

-1

'SINGLE CHANNEL

IH5037 (rpg(ony = 1008)

IH5038 (rpgiony = 1500)

8 PIN DIP

22 a(d)

L]



IH5025 — IH5038
THEORY OF OPERATION

The IH5025 series differs from the IHS009 series In that
they may be driven by floating outputs. This family is
generally used when operating Into the-non-inverting input
of an opérational amplifier, while the IH5009 serlas Is used
in operations where the output feeds into the Inverting {vir-

tual ground) input.

The IH5025 model s a basle 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, produceés 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 {Cvs. V)
for the diode Has been chosen to be a minimum of four )]
times the area of the gate to source junction, thus providing
adequate safety margins to insure proper switching action. .

It normal logical voltage levels of ground to + 15V (open
collector TTL} are used, only signals which are between 0V
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 logical input, and a + 10V signal in-

. BINTERSIL

put, 1.1V of margin exists for turn-off. When the IH5025 is
used with 5V TTL legic, a maximum of + 1V Gan be switched.
The gate of each FET has been brought out so that a
“referral resistor” can be placed between gate and source,
Thils is used to minimize charge injection effects. The con-
nection is shown below:

SIGNAL,
INPUT

100

SKGNAL
OUTPUT

Acoap
Ry

- *REFERAAL
AESISTOR

FROM
TTL OUTPUT

For switehing 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 switeh + 18V
level, +20V TTL supply is required. Up.to + 20V levels can
be gated. : .

LOGIC INTERFACE CIRCUITS

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

. necessary positive voltages for proper gating action.

Figure 5. Interfacing with +5V Logic
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Figure 6. interfacing with +15V
Open Collector Logic
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IH5025 — IH5038 . EINTERSIL
APPLICATIONS ' ‘ -

O . . S
SAPLE - l | ° 1 eyt “UR-TO +20v
VanaLog ., SWITCH . e - QTD0Y  Voyr [0V
o—ov T L3
I RLoAD
' | | .
XNDCR v I I SLDGIC
L 0 -PZEV-I_I—‘ INPUT
= ! o
¥ ' o:— :
XNDCR RESET SWITCH | 1
boymgare =T | ‘
+15V *
ov L . ’
Figure 7. Multiplexer from’ Figure 8. Sample.and Hold Switch - Figure 9. Switching up to +20V :
Positive Output } Signals with T2L. Logic
Transducers . .

#SHIRT- 1.0 @ 10Hz

¢SHIFTL 0.76 @ 100Hz
+3V.

oy

43V . 43V
ov [ 1m=:L OV [ Tme 1 'LI;TPI.UI:rDGIl:
v RuT
ov

+5V
. OP, AMP,
—W——————%%—— o Dreaie
% outeut

NGTE: TO SWITCH : 10 VAC (20¥pp): {1) INCREASE 5V SUPPLY TO +10V.
(2] INCREASE TTL SUPPLY FROM +15V TO +25V,

Figure 10. Switching Bipolar Signals with T2L Logic
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IH5025 — IH5038 f - BINTERSIL
APPLICATIONS (Cont.) | o

" ‘ 10V SIGNAL
: INPUIT

|

T2L
INPUT

|
|
|
|
I
i
I

. T2
+gy  INPUT GATE
$STROBE
ov | SRR
1 | .
1 |
| !
| = = |
psvirLeate | .
ADVANTAGES OVER FIGURE NO, 10-METHOD DISADVANTAGES:
A. DC LEVELS OF UP TO : 10V CAN BE SWITCHED, A5 WELL AS A, PNP CKT DRAWS 3 m&, WHEN ON: THUS'ADDS 3 maA X 30V = 90 mW -
AC SIGNALS UP TC 100 KG; NO. 10 METHODR SWITCHES ONLY POWER DISS. . . s
AC.AANGE OF 10 Hz TQ 10 kHz. B. gy TIME WILL BE CONSIDERABLY SLOWED DOWN FROM 100 ns
8, .CKT 15 NOW BAEAK BEFBRE MAKE . IBEFORE IN FIGURE NOD: 10) TO 1 » 2 23 NOW,
Figure 11. Switching Bipolar Signals with T2L Logic {Alternate Method}
‘LADDER
R R ‘ R EW Vour

8 g
+10¢ =10V

4
=10V 10V

2M3638

Tvee 33638

TYPE

J_-—‘——TZL INPUT
+15Y

+3V !
T2L
CUTPYT
[

+1ov

M +15¥

l.;‘;———“” sy

=10% LADDER
VOLTAGE

.
5
:]<-

o

TaL,
INPUT .

LOGIC
| wpuT
(U]

Figure 12. Using the IH5028 as a Dual SPDT to Drive

15V TTL GATE = = " . .
LSVTTLGATE .. Ladder Networks for Bipolar Switching (up to £10V)
. SIGMNAL
Ra Re Rg .S Fo oUTPLT
=15V
SIGNAL INPUT
. 10Y TO +10V)
- - - - i GHANNEL B, C, D, INPUTS = +15V:
CHANNEL A INPUT = 0V
A s ¢ o SIGNAL QUTPYT =
- "'; Pa x sianal INFUT
‘A
. FROM CONTROt, N
LOGIC . NOTE:

WHEN SWITCHING (+) OR (-} SIGNAL INPUTS,A SCHEME
SIMILAR TO FIGURES 0GR 11 SHOULD BE USED.

Figure 13. Gain Control with High Input Impedance
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IH5040-IH5051 Family
High Level CMOS

- BINTERSIL

. | Analog Gates

FEATURES. .

® Switches Graater Than 20Vpp Signals With =15V Supplies

GENERAL DESCRIPTION

The IH5040 family of solid state analog gates are designed
using an improved, high voltage CMOS monelithic tech-

® Quiescent Current Less Than TuA
® Overvoltage Protection to =25V nology. These devices provide ease-of-use and perform-
: . PR ance advantages not previously available from selid state
* "?_;e;l;a?ﬁore Make.S.WItchmg tott 200 nsac, ton 390 neee . switches. This improved CMOS technology provides inpu_t
e TZi,DTL, CMOS, PMOS Compatible overvoltage capability to £25 volts without damage to the
. Non-Létching With Supply Turn-OFf device, and destructive [ateh-up of solid state analog gates
® Low rpgjon) — 3582 Iras been eliminated. Early CMOS gates were destroyed when
power supplies were removed with an input signal present.
3 * New.DPDT & 4PST Configurations “The IH5040 CMOS technology has eliminated this serious
¢ Complete Monolithic Construction systems problem.

IHB040 through IH5047

FUNCTIONAL DIAGRAM

Key performance advantages of the 5040 seiies are TTL
compatibility and ultra low-power operation. The guies-
cent current requirement is less than 1A, Also designed
into the 5040 is guaranteed Break-Before-Make switching,
which is accomplished by extending the tyn time (300 nsec
TYP.) so that it exceeds to 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 Jogic required to avoid channel to channel shorting
during switching.
Many of the B040 series impréove upon and are pin-for-pin
and electrical replacements for other solid state switches,

FUNCTIONAL DESCRIPTION

PIN/FUNCTIONAL

INTERSIL EQUIVALENT
"PART NO. TYPE  "DSfon) {Note 1)
HEO4D SPST 7550
1HEO41 . Duzt SPST 7582
IHEQ42 . SPDT 756 DG 1BBAA/BA
IH5043 Dual SPDT 750 DG 191AP/BP
IHS044 . DPST 750 .
{H5045 . Dual DPST 750 DG 185AP/BP
{H5046 DPDT ° 75a
IHED47 ' 4PST 750 -
o 15048 Dual SPST 350
_ | 1H5049 bual DPST Q
FIGURE 1. TYPICAL DRIVER, GATE — IH5042 | Iusoso “ SPOT §§n Sglgﬁii’,%i
IH5051 Dual * . SPDT 360 DG 190AP/BP

ORDERING iNFORMATION
NOTE 1. See Switching State diagrams for applicable package

IH5040 M JE equivalency.

L Package
DE — 18-Fin Ceramic DIP {Special.Order Only)
FD-2 — 14-Pin Flatpak
JE — 18-Pin CERDIP
PE = 1€-Pin Plastic DIP
TW — TO-100 Metal Can [IHE041/2, [HED44,
1K5048, IHBOB0 Only)

- Pin and functional equivalent monolithic versions of the DG1E1,
DG182, DG 187 and DG188 are available. See data sheet for
this and also IH181 to IH191,

Temparature Ranga
M = Military —B5°C to +126°C
€ ~ Commerciel 0°C to+$0° ¢

Basle Part Numbar
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IH5040-IH5051 Family

AINTERSIL

ABSOLUTE MAXIMUM RATINGS

Curtent (Any Termina!) .. ............... <30mA

Storage Temperature . . .. .. ..o ... —65°C ta +150°C

Operating Temperaturé e e ~58°C to +125°C
- Power Dissipation . . . . cvcci i aniana .. 4B0MW

{All Leads Soldered to a P.C. Board)

Derate 6mW/"C Above 70°C

Lead Temperature {Soldering, 10sec). .. v v v 200°C

device reliability.

vty <33V
v vp < 30V
Vp-v- <30V’
Vp-Vg < 422V
V-V <33V
Vi =VIN < 30V
V| -GND <20v
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 :mplled Exposure to. absolute maximum rating conditions for extended periods may affect

ELECTRICAL CHARACTERISTICS

(@25°C, VT =+16V, V= =16V, V| =45 V)

LOGIC

vout INPUT

‘\DDFI

describes the min. range for switching properly.
“ON" or "OFF" state,

) MIN./MAX. LIMITS.
PER CHANNEL
MILITARY COMMERCIAL
SYMBOL CHARACYERISTIC -BB%E +25°C +125°C 0o +25°C +70°C UNITS TEST CONDITIONS
N ION) Input f,dgie Current 1 1 1 1 1 1 kA Vi =24V Mote
YNIOFF} Input Lagic Current 1 1 1 1 1 1 A Vi =08V Nowet
Dsion) Draln—Seurce On 75(38] 754351 1501601 80 {45) BO {45} 130 145} i (IH5048 Thru IHBOE1) ig= 10 mA
Agsistance ! N ¥anaLog =10V ie 10V
arpsipn) | Channel 1o Channel 25115} 30015} 0 {IHB04B thru 1HSDE1)
rpsion] Match frypl ltyp}
VANALOG | Min. Asalog Signal 211010 10010 v
Handling Capabiliny 1
IoIoRe) Switeh OFF Luakage T 111 1001140} E 5154 1001100 nA VANALGG = -10 V 1410 ¥
Current . {1HED48 they 1H5051 .
lpiong Switch On Leakage 202 2[2) 200i200 1000 1000 100(200) nA VpeVgm-10vin+ 10V
*sion Cureent ; : 1115048 thru 1HED51
ton Switch "ON"™ Time 5001250] | 500(2040) ng B eV kit, VanaLpg=-10V
te +10 V See Fig. A
toff Switch “OFE" Time 26011501 2500150 ns FLo LR VaaLnn <10V
ta +10 ¥V See Fig, A
(1HE04R thru |H5QS1)
QN Cherge Injection 15 {10} 200108 my See Fig. B
. : {1H5048 thru {HS051)
OIRR Min. OF |sclation 54 Eul df t=1MHz, Ry =100, G < 5pF
. Rejection Ratio See Fig. C, [Note 1}
1"g + Power Supply 1 1 10 10 10 100 nA
- Quigseant Current X
e ~ Power Supply 1 1 10 10 10 100 uA WE RISV, Y 15V, V| w45V
Quiescent Current V| E 5y
Lo +5 V Supply 1 1 19 10 10 100 uh
. Quiescent Current
1 Gnd Supaly T 1 10 o 10 100 HA
GND Cuiesgent Currant
CCARA Min. Channel to 54 50 48 ©ne Channgl Off; Any Other
Channel Crass Channei Switchas as per Fig. B,
Coupling Rejectian iNote 1}
Ratia
Note 13 Mot testad In productios,
TEST CIRCUITS .
FIG, A FIG. B 1 FIG. C ¢
ANALOG INPUT
v ANALOG INPUT
LOE\C \NFUT

vour

oy For

10.0001F

1005

g

NOTE 1: Some channels are turned cn by high “1" logic inputs and other channels are turned on by low “07 inputs; however 0.8V to 2.4V
Refer to logic diagrams to see absolute value of legic input required to produce
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IN5040-H5051 Family BINTERSIL

TYPICAL ELECTRICAL CHARACTERISTICS (Per Channel)

"DS{on) ¥ - CHARGE INJECTION ¥ VanaLoG
*DSlon} ¥ VANALOG SIGNAL POWER SUPPLY VOLTAGE . (SEEFIG. B) Gy =10,000pF
100 = — 160 T T 0 T ]
e Meno_llt ig :— Manolithic | 3 . Monlithic
so =l Hyhrid | 140 [ Hybrid % [ gbrid .
120
| L] : a0 g
5 : . fomem] F
= & . T _ w0 i == L
. g g |er] 2 — £ =
T,Q i g v B8O 2V E
¢ 5° G " m 15V —= é °
= k-
+125°C 40 15
+25°C . o ] T § i
PE= ) : k ol i vt ] - 0
=T es | lg=mA : 20 [~ <15
R [ .*1 ®%15v supPLIES . | i ] ) ===
-10 -5 -25° 0 '25 5 75 -75 10 'f -0 =75 =5 -25 0 25 § 75 10 -0 -¥5 -5 -5 0 2F & 78 10
VANALDG V] VANALOG 1V . . VanaLDs IV
° FIGURE D
CROS5S COUPLING B !_ ’ .
AEJECTION vs FREQUENCY are |
0 = . I ChAneL H—D_'D—' J =
] EENE T = |
\\ ! l : . - Vour
100 T - . | |
_ - | | 1000
§ o |
z T [ i
B oLl N | l
g 80 [— ‘ T ‘\i\ | L
C Py I B
® A : 1
20 b i ‘ - SWITCHED
CCRR = 20106 —ooomves CHANNEL .
o Yout Imver) |
11 100 Tk Tok 1ok M
FREQUENGY Mzl FIGURE E

OFF ISOLATION vs FREQUENCY

-120 " -
) i !
-100 [ " 510
| :
- -850 : -
g : [ = =
£ -e0 i TATE
e - OFF &
g o . DEPENDS ON PART O I )_D_'
= Pd ‘
- T‘. 1 ' ' -0 Vout
2k - .
Vout [mVisn) Tooe
IRR = —_—t
s 0 ORA = 20006 2000mvpp
THz 10Hz 100Hz 1k 10k 100K  TM =

FREQUENCY (Hz} FIGURE F R

POWER SUPPLY QUIESCENT CURRENT

vs LOGIC FREQUENCY RATE
T

T
3
=
)
4
H
=
w i
B0 i e e . .
& ! C ; |'""I LOGIE IN I_I
+ H ! ' .
= H i v |
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g i
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: ‘
g
o
2
2 l
1 W10k .
LOGIC FREQUENCY @10% DUTY CYCLE (Hny FIGURE G
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IH5040-1H5051 Family

- BINTERSIL

SWITCH STATES

SWITCHING STATE DIAGRAMS

(OUTLINE DWG

- [QUTLINE DWGS

ARE FOR LOGIC 1" INPUT Fo2) DE, JE, PE) {OUTLINE DWE TO-100) -
VL I
i v Tw ?n
SPST . fo B | o
IH5040 (rps{on} < 75%2) & o™ ilon otk : e
|
ol ] 1
rot LD R T

T

anp:

Y=

DUAL SPST . - ,[t v
. L "
IHE041 (rpg{on) < 750} %o 3 2
5 :ﬁ—-—-«)ﬂr"——‘o o 5 oiun—oTn%Oﬂw
I o gy W S wyodeH>-
o :3 16| ;
motloDps .
ot ol oo, "5 ol lxlon
I I ’
oo - L:: &u
oD V-
wooov (DG188 EQUIVALENT)
SPDT v v ?!:_ ?1: oo
1H5042 (rps{on) < 750} S, % . :
1 19 0 y | 1
3 Qude——0 75 —a b i 8 oA E—0 By
| 1
52 oi—o.l\'-_;’on, S;‘D..‘;._-&{\'_'_a'o-u,
| “yg [
N oi.—-D—D——J i o’i._D_p.J
én <l’lz
o v |l.)'3 ém
oNp v
{PG191 EQUIVALENT}
DUAL SPDT v " “TL %’ .
IHE042 (rpgion] < 7502 T‘“ ?B iz Ju
s ol:____ofrx__‘:o o :|o$_..__m—i - —;o E-,
" S.E—D—D——j!:woa wng_D_D.J‘!—_O !
2 ; ’ )
e, el
. s 8
folpe ol lion, 57 00" ‘——Ec:z
. 54 p=—f——u2, =0 Do
‘Ln t[’li' * ]
np vz ‘Lla J}u
- oy v
v v
DPST ‘ “ o Qe T
IH5044 [ryg(on) < 756 o % ‘
' [ 15 [
B —— 1] &l oo e 0
T
1 1
oot o0 wolt—otxlice
1 ! R i
woll D o -
!’n 12
&N é. ) Lm J,ml
ovo, V-
{DG185 EQUIVALENT)
v * Vi v
DUAL DPST TL.; %a P T
IHS048 (rpg(on) < 7552) . )
sroltb———orEdlon § oJ_q-rt_‘e oo
B e T R e ol
L - iy o J
|M;°i_| )_P......-
5?'0%—-—-&""—-»—?—0 02 1y D%‘D‘b‘j .
S of———c+t o0, Sm?—-—-—-na-'m-;oﬂn
[
éli' j ‘le o= [~
SHD v
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IH5040-1H5051 Family . . BINTERSIL

SWITCHING STATE DIAGRAMS (Cont.) ' .
SWITCH STATES N . o o
ARE FOR LOGIC "1 INPLT FLAT PACKAGE [ED-2) DIP {(DEY PACKAGE TO-100
7 . v vt . )
Bt LI
10 2 g
pPDT ' © st ——oTileo -
*IH5048 {rpg (ON} <751} o gf——-oﬁ--f_g o oS D,i,;,_aﬂ o2
| =] ?
St oo F o0 0 Sao—’—oJl"‘-loDa
&1 oo i o b o8 =l B
n o - T
W o >4
11 12
aN&u é JEN .
ane e
. v
4psT v ?lu 5,
IH5047 (rpg (ON) <750) %4 %
R 1. 5 oL——o—}‘l'—io o
i m— I Y I DS
S:o;——o—l"—— %oﬂa Suog——o’f‘f—_. |25 0a
. o] |
NSl O sl —etefton
] W oi-l M-
t[u ‘],lz
oo - &m 14
- GND '
¥ v
DUAL SPST . v v T" "
IHE048 (rpg (ON) <351 ] Fo e y-
5:0;—0fr‘-—'cn| suoi—-o-‘r“--—'-om
LY DEW_J . Ny OE-D{}J
oo b e G
52 0 < He oz 53 ni—o-l"‘——”ou;
l!l” &\: 3
. GHD - LD . :A"
GND Ve
- - (DG184 EQUIVALENT)
DUAL DPST vy v ?‘u i’,_‘
IH5048 {rpg (ON) <350) % s -
=1 EHiL] EE— 2 R
2;3%_0.»:.'3_‘333 hgzi—-u—ofr'— Lo
i oE_D_D__.J iy oy .
g g2 =1 a
b ety SR i S
! g S
" 2
et - ‘gu J’m
GND ‘V'
My, w (DG187 EQUIVALENT)
SPOT w oo P
IH5050 (rpg {ON) €350} o s
5 D‘—M%W 5|0£—0“r‘——|o oy
|
52 o —— | or 5 6 ol o
wo] -J ™ oE-D->JI
An “I’a? }
oo . v P CR
GNB  yr
. : . . {DG190 EQUIVALENT)
DUAL SPDT oW ur wow
IH5051 (rpg {ON) <3562 R fe o
& o o—ﬂlrﬁ—;o | 5 Q%—OT‘M_%.Q 5
N e -
B R et
ot 5y |, .
B] oT—cH’LI o c2 1Nz o—-| oy
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IH5040-1H5051 Family

APPLICATIONS

BINTERSIL

IMPROVED SAMPLE & HOLD
USING iH5043

: ! o]
ANALOG,
NPUT O~ 2] ! 15
al§ 3 'R L
: s T
— = T
5 1127 —
-~ LD'} U =
1 |
8] % 1 isy LOGIC INPUT
oL I——ﬂ ®
;] I-gc £l - X
1H5043 <31 = SAMPLE MODE

DY = > HOLD MODE

p——O QUTPUT

af Logic Strobe,

EXAMPLE: |f —Vayar06 = —10VDCand +V s ng = T10VDC
then Ladder Legs are switched between £10VDC, depending upen state

USING THE CMOS SWiTCH 10 DRIVE
AN R/ZR LADDER NETWORK (2 LEGS!

10

1 18
po—— anatog
2 1 15 -
a 4
[‘ Hi g S
a 13
[ -

'VANALOG{ 5 12 ?5\-'

J [y 5

“YanaLoG

1HS043

AAA
v

ETC.

TR
LOGIC
STROBE ~

T2
LOGIC
STROBE

SIGHAL
INPUT

respectively, O = 10D, and Gain = 100,

Constant gain, constant O, variable frequency filter which
provides simultaneaus: Lowpass, Baddpass, and Highpass

outputs. With the component values shown, center frequency
will be 235Hz and 23.5H2 for high and low legic inputs

DIGITALLY TUNED
LOW PGWER ACTIVE FILTER

188 k31
AR
VA

108 gozl

kit

Ll

{r, = Center Freguency ! ‘
= er Freguéncy = m——
n ARG sFhone

LO PASS
CUTPUT
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IH5040-IH5051 Family

FOR INTERFACING WITH T2L OPEN COLLECTOR LOGIC.

T0ks2

rlum

Logic
T¥P. EXAMPLE FOR +15 CASE SHOWN
FOR USE WITH CMOS LOGIC.
————————— ' 10
r v —l
] -
:E '
| - aND
v |
| - GND

|

| .
| - *Vop

| v

L, ]

CMOS GATE v ] .
e e e e — 20K
15V A vt a BV
o0V & y- 3-15V
T
LOGIC INTERFACING
. .
Sk 0
GND
T2 I ) L v,
LoGIC -
V"'
+15W OR +Vgg |V TERMINALY
———————— - 10412




IH5052/1H5053
MAXIMUM FIATINGS

Current (Any Terminal) <30mA
Storage Temperaturg .....v.........0.. =65°Ci0+150°C
Operating Temperature ................ -56°Cto+1256°C
et e aaas oo ABOMW
(All Leads Soldersd t¢ a P.C. Boardl '

Power Dissipation ..

Derats & mW/!°C Abova 70°C

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

V=V~
Vi=Vin .
VL=GND
Vin-GND

Stresses above those |/sted under Absolute Maximum Ratings may cause permanent damage to the device. These are
stress ralings 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 absclute maximum rating condltlons for extended

periods may affect dewce reliabmty

"ELECTRICAL CHARACTERISTICS (@25°C, V+ = +155'v, V™ = —15V, VL= +5Y, GND=0V)

MIN./MAX. LIMITS .
PER c,"‘“""E" ) MILITARY COMMERCIAL TEST CONDITIONS
SYMBOL | CHARACTERISTIC | <55°C [ +25°C +125°C [ +25°C +70°C UNITS )
InioN) Input Logic Gurrent | 1 1 1 1 1 1 uhA Vi = 2,4V IH5053) = 0.8V [IH5052)
lingFFy Input Logic Current 1 1 1 1 1 1 A | Vin=0.8Y (IH5053) =24V (IH5052)
TDSION) Drain-Source On [ 75 75 100 80 a0 100 1 Ig=10mA, Vanalog =10Y 1o
Resistance +10V
ArpgioNy | Channel ta Channal 25 a0 n
: Rpston) Matchy ityp) Qtyp)
VANALOG Min. Analog Signal =M +10 v
Handling Capabllity : ) ]
I0(OFF) ‘Switch OFF Leakage 1 1 100 B 5 100 nA, VANALOG =—30V.to +10V
Current
IooN; Switch On Leakage 2 2 200 10 10 100 nA Vp = V5 = -10V to +10V
+IgioN) Currarit .
toN -Switch "ON" Time 500 500 ns A = 1k, Vgngiog = — 10V 10
+10V Ses Flg°§
torF Switch "OFF" Tima 250 250 ns L= TKEL Vangron = — 10V o
+10V See Flgox
HIN) Charge Ihjection 15 20 my Sea Fig, B
RIRR Min. Off Isclation 54 ' 50 dB {=1 MHz, RL = 10011, G & 5pF
Rajection Ratio -See Fig. G (Note 1)
1+ + Powar Supply 10 G 100 10 10 100 wA !
Quisscent. Curent . )
- - Power Supply 10 10 100 10 10 100 sA VvH=315V,¥ " =15 V,VL=+5V
Quiescent Currant with GND
WL +5V Supply 10 10 100 10 0 100 nA
Quiescent Current
lanp Gnd Supply 10 10 100 10 10 100 uh
Quiescent Currant |
CCRR Min. Channel to 54 50 de One Channel O1f; Any Other
Channel Gross Channel Switches as per Fig. E
-Coupling Rejectlon | iNote1)
Hatio
Note 1: Not tested in production.
TEST CIRCUITS
FIG. A. FIG. B FIG. C
ANALOG INPUT ANALQG INPUT
10
30]
= 2 Lqmg}'NWT

LOGIC

INPUT Vour

10,000pF

"H'_I_‘\Tlﬂ

367

{NOTE UD I




IH5052/1H5053 - BINTmERSIL,

THEORY OF OPERATION

A. Floating Body CMOS Structure

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

-15v

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

(Fig. H), Under certain conditions this diode can become I+ 1 vour
forward biased; for example, if the supplies are off (at | INPUT bf 4 |8

ground) and a negative input is applied to the drain, This can : ry

have serious consequences for two reasons. Firstly, the T R

dicde 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 coenventional
C-MOS structure. Farward biasing the diode causes the SCR

to turn on, giving rise to a “latch-up” condition. : F|GuhE 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 diode not only blocksthe exces-
sive current path, but also prevents the SCRfrom turning on.

B. Overvoitage Proiection

The floating body construction inherently provides over- ANALOG
voltage protection. In the conventional C-MOS process, the SiGaAL
body of all N-channel FETs is tied ta 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
> £15V, 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 can result. Now by floating the body, using diode D1, FIGURE {
the drain to body of the MOSFET is still forward biased, but
B1 is reversed biased so no current flows (up 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 signat 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 restricted to MN-channel devices,

Vour

ANALOG

the same applies to P-channel FETs and the construction © SIGNAL o 8 Vour
is as shown in Fig. J. Fig. J describes an output stage N ‘ oS
showing the paralleling of an N and P-channel to linearize ) w T
the rps(an) with signal input. The presence of diodes D1 and : 7 b R
D2 effectivély floats the bodies and provides overvoliage | I
protection to a maximum of =25V, v —BJ_ L
D E]
B
o2

v
FIGURE J
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IN5052/IH5053
LOGIC INTEREACING

Lg:;C.J l—

YL
+16%

FOR INTERFACING WITH T2L OPEN COLLECTOR LOGIC.

1Dk}

TiL
LOGIC

alil

TYP. EXAMPLE FOR + 15V CASE SHOWN
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IH5052/1IH5053 :

) ) 10k

—|
1
]
[}
[
I
|
i
i
i
i
.

v,-ﬁ

%,
|

CMOS GATE
b 20k

16Y>V T sy
W>V™ > —15v

APPLICATIONS

PROGRAMMABLE GAIN NON-INVERTING AMPLIFIER WITH SELECTABLE INPUTS

+1SV

s

IH5052/3

tOVING T A
cH; DT—D—D.J
Vinz 0—1‘ ——— T

|

CHz o] J
BT :D D

v|~;o7'—-m”_

oo D>
PP SR— g

| J
i D>

Vour

-
100K}

Lc L12 . i

=15 +5¥

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

4-CHANNEL SEQUENCING MUX

SEGUENGER DECODER ANALOG SWITCH
{2 RIT BINARY COUNTER) i 8
- P | ——o——0 Y1
J e |y ¢ ——]—\ EN 1Ny 3
J-K |20 -
MUx FLIP T 01
SEQUENCE o————1 Fiop
RATE _k i P y Ving
RESET |29 I "Lvll’ )_D_ —
RESET 0— Dz
2o Ving
|- En 1Ny 3 S
2 I D t D1
2 ) C : Vina
i En 1Nz .
a "% ) D . o
ouT

PUAL J-K FLIP FLOGP 3 INPUT NAND

PQSSIBILITIES POSSIBILITIES
TTL = SN5473 [, TTL -1 1/3 SN5410
CHOS = CD4027 CMOS - 1 1/3 CD4023

* ENABLE

Truth Table (IH5052)

MUX SEQUENCER| SWITCH STATES
ENABLE | SEQUENCE QUTPUT | {- DENOTES QOFF)
RATE 20 | 21 | SW1|5W2|GW3|SWa|
0 o - o 0 - =] -
1 0 o] ON| — | — | —
1 1-pulse 1 0 — |ON| — | —
1 2 pulses 0 1 Rt e B P
' 1 3 pulses 1 1 — | —] —|©N
1 4 pulses 0] 0 ON| — | — | —

A Latching DPDT .

The latch feature insures positive switching action in response to non-repetitive or erratic commands. The A1 and Az inputsare
normally low, A HIGH input to Az turns 1 and 82 ON, a HIGH to A1 turns S3 and S4 ON. Desirable for use with limit detectors,
peak detectors, or mechanical contact closures. : .

B +5v
J1s Tee
+5V vt VL
. s
" a—] 3 - 7/ Truth Table (IH5052)
T BuT1
z
STATE OF SWITCHES
el ATTE _ | COMMAND AFTER COMMAND
Ae— R - } . Az Aq 53 & Sq S1&8%
. o 0 0 same same |
QUAD Z INPUT ' I 0 1 on off
L - oMTute L L 1 0 off on
TTL - OM7400
ouT 2
chos asatt T 1 1 INDETERMINATE
or DM74C00 T
TP
E—o 5

=
]

2
|lu‘§

362



EINTERSIL

IH5108
8-Channel Fault Protected
CMOS Analog Multiplexer

GENERAL DESCRIPTION

FEATURES

Ultra low leakaga_ln(oﬁ <100pA The tH5108 is a dlelectrioally isolated CMOS monolithic
Paower supply quiescent current less than 1mA analog multiplexer, designed as a plug-in feptacement for the
£ 13V analog signal range DG508 and similar dévices, 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 wpen the input
Pin compatible with DG508, HIS08 and AD7508 e upply raila by up to 25V, even with the supply

’ ' . voitage at'zero. Further, an. ON channref will be limited to a

analog signals up to =25V
* Any channel turns OFF {I; k< 100nA)} if input exceeds amps, DIA.convérters, etc. Cross talk onto "good” channels’

supply rails by up to 25V, Throughpul always is also prevented. :

< =14V (x 15V supplies) :

* TTL and CMOS compatible bmary Address and

All channels OFF {I;_=100nA) when power OFF, for throughput of about 1.5V less than the supply rails, thus

affording protection to any following clrcuitry such ds op

A binary 3-bit address. code together with the ENable input
allows selection of any one channel or none at all. These 4

ENable inputs inputs .are all TTL.compatible for easy logic interface; the
ENable ifput also facilitates MUX expansion and cascading.
FUNCTIONAL DIAGRAM DECODE TRUTH TABLE
A; | Ay | Ag| EN| ONSWITCH
_ xix|x|ao NONE
sio— o0 ojelol 1 1
: ojoe 1] 1 2
s2o—o—""o— o1 foel1 3
oot SHHME
: - 1 :
SSO—'—O/O—- e 111 +1] 1 8
Agy A1, Az, EN '
FO——O0—»0——9¢ Logic 17 = Vg = 2.4V -
%0 oo i o “Logic "0 =V =0.8V
ss0——o—To ] PIN CONFIGURATION (cusiine dwg JE, PE)

ADDRESS DECODE
) 10F8 |

Ay A1 Az EN{ENABLE INPUT)

3LINE BINARY ADDRESS INPUTS S BE]
(10 )ANDEN HI
ABQVE EXAMPLE SHOWS CHANNEL 6 TURNED ON . % [6] 1] e

._Aa [1]e 1__5|A1‘
S
4] GND
i v+

84 10| S7
o g (9] s -
TOR VIEW
ORDERING INFORMATION
PART NUMBER' TEMPERAT_UBE RANGE’ PACK_AGE

IH5108MJE —-55°C o +125°C 16 pin CERDIP

IHS1C8|JE —20°C to +85°C . 16 pin CERDIP

IH5108CPE 0°C to 70°C 16 pin plastic DIP
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IH5108
ABSOLUTE MAXIMUM RATINGS .
Vin(A,ENJtoGround ... ..o vinenn veree . =15V 015V

VgorVptoV+t ........
VgorVptoV™ ........
vVt ieGround ..........
V= toGround ....ovhhnnns
Current{AnyTerminal). .......... e, ,20mA

INTERSIL

Operating Temperature .. ..... cerreiiree.. —5510125°C
Storage Temperature .. ............ ver.... —B510150°C
Power Dissipaton (Package)® ......... t e eea -2 1200mMW

* all leads soldered or walded to PC board. Derate 10mWi*C above
70°C.

Stresses abova those listed under Absolute MaxImum Ratings may causepermanent damage to the device, These are stress ratings only, and functlonal opera:
tion of tha device at these or any otherconditions above thoss indisated i the operational sections of the speciflcations is not Implied; Expasure to absolute max-

Imuri tating eongitions for extended periods may affset device reliabiiity.

ELECTRICAL CHAﬁACTERISTICS v+ =18Y, V= = — 15V, Vg =24V, unless otherwise specified.

NO MAX LIMITS ] .
ASUR T§] TV SUF - | S
GHARACTERIsTIc |MEASURED|TESTS) TYP N SUFFIX LCSUFFIX UNIT TEST CONDITIONS
TERMINAL | PER | 26°¢ | oo T oeor | qamee |~ 22°C | ag0g | 25°C .
| TEMP " 0°C 70°C
TDs(on) StoD 8 |700 {soo -| oo | 1200 | 1200 f 4200 | 1800 Vp =10V, Sequenice aach
. . : : @ Ig=~1.0mA switch on
8 |[#®00 [eoo | soo | 1200 [ 1200 [ 1200 [ 1800 Vp=—10V VL =D.8Y,
: " b lg=—1.0mA Ny =24V
‘| 5 | A'o8tom [ s 10 L % pstenymax -~ DS(onymin :
W s Arpglany=—— Vg=+10V
| "Baenjava.
‘ (1_; Il . 5 §" fo.002 0.05 50 0.1 50 | Vg =10V, Vg = =10V
H ) 5 jogoz [ 0.05 | . 50 0.4 50 Vg = - 10V, Vg = 10V
A [iown C 1008 04 100 0.2 00 |, [Vo=10V, Vo= —T0V | Vey=0
1| 0.08 0.1 100 0.2 100 Vo= — 10V, Vg =10V
IDion) 3 8 [0 0.2 100 Y] 100 Vsgam = Yp =10V Bequence each
: - | switch on X
g |01 02 100 04 |.100 Vgaip=Yo=—10V | Va =08V, Vay=24V
F |1g with Power QFF 5 8 1 100 | 1000 | s0 50 | soo0 v =V =0V, Vg = 226V, :
4 ' ‘ NEN=VE =0V, Ag, Ay, Ag=0V or 5V
NA -
'II: Ig(atny with S g 1 2000 5000 5000 5000 Vg = %25V, Vp = 5 10V [Sequence each
Overvoltage (Nota 1) " swilch
| [ Esion tagon) A AGEN | 4 | .01 -0 | -~-20 -0 [-30 Vp =24V or OV
M - uh
lenotilaety 4 | .o 0 | 30 10 30 Vg = 15V or OV
Yranaltion - P 0.3 1 See Figure 1
topen | 0.2 ' See Figure 2
ton(EN) D 06 15 # "See Figuie 3
toﬂ(EN) ] 24 1
D ‘ : .
v |ton-tots Break- D 3 50 25 10 ns | Ven= +5VY, Ap; Aq, Ap Strobed
N | Betore-Make Vi = =0V, Figure 4
A | Delay Settling
M
| Time ‘
[} Py
QFF" Isolation D &0 dB | Yey=0, A =2000, G =3pF, Vg =3 VRMS,
: f =500 KHz
Sstoth - 8 5 Vg =0 Ven =0V,
{ Cototn D - 25 | pF [Vp=0 £=140 KHz
Cosgoih Fios ! Vg=0,Vp=0 | to1MHz
3 Supply + vt ! 1 |soo|oon | 780 | .e00 | 1000 o | Al VA Ve =00rBY
p |curent [~ = Ve 1 |.500 | 800 | 750- | 600 1600 #

Note 1. Readings taken 400ms afier the overvoliage ocours.
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IH5108

. +$v
‘ o W ‘ av '
v+ te < 10003 -
N :1 =1 1 <100ns osv 50 4
0 2 ' C ' .
A1 sa . . ——
Ad S4 . . ¥our.
ss Vi +10V
.VA 500 IHs108 S5 Vg = =10V .
: 8¢ . hoons(t=B— v '
- = ss—05 v ' . =51 0N= 1 [B1ONw] . -85 ON~
- ) : : | +10V
PROBE terang{1 = B)—" '
Veur s Vourt . -
¥ %r:m vt ~-~"1] Vs1= bt
; ke : Vss= +10¥
—3 ;v Re eyt
' -y i PROBEIMPEDANCE brans (8 ~1)
Rp = 1MQ ’
Cp =30pF

Flgure 1, ty0q1110n Switching Test
-'(':15\!

? L : . . k™ : .8y . ;
. . tr<100ns !
Aa s . n \.
- +r< 100

A - [ osmavs, 1O oo R ey oo 1
Ag IH5108 =+ : : '

' : . Vour
‘o v . . .

out SrON . 53 0N

sy .
W@ _ & : 2008 350F L 0%  50% 50%
=18y —=| topen |m— —| topan |e—
GND g
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H5108
DETAILED DESCRIPTION

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

Another, and mofe 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 rail-to-railinput 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 goés outside
the supply rails, and even careful use of diodes cannot avoid
channel-to-output and channel-to-channal coupling in cases
of input overrange. The IH5108 uses a novel series
arrangement-of the p- and n-channel switches (Figure 5) com-
bined with a dielectrically isolated process to obviate these
problerns

—15V +15V —15V

SIGNAL
INPUT

COMMON
QUTPUT -

~15¥ FROM +15V FROM
DRIVER DRIVER
N .
»

Figure 5. Serles Connactlon of Channsl| Swilches

within the normal analog signal band, the inherent variation

of switch ON resisfance will balance out almiost 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 foliower,
dlsconnecting the channel (Figure 6). Thus protection is
provided to any input or output ghannel against overvoltage
on any (or several) input or output channels even in the
absence of multiplexer supply 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 optimum chanriel ON resistances and
breakdown voltage under the various conditions.

Under some circumstances, if the logic inputs are present
but the multipiexer supplies are not, the cireuit 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 occur-

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

multiplexer supply voltages are missing (Figure 8).
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{a) OVERVOLTAGE WITH MUX POWER OFF

+ 25V FORCED
ON COMMON
OUTPUT

LINE BY

— 26V
QVERVOLTAGE
EXTERNAL
CIRCUITRY

N:CHANNEL MOSFET . D
15 TURNED ON
BECAUSE Vas = +25V N-CHANNEL
‘ =  MOSFETIS OFF
) P-CHANNEL
MOSFET IS OFF

) OVERVOLTAGE WITH #UX POWER ON

-1Y 15V —15V
+25V FORCED
- ON COMMON
—25¢° & Gz - On __ OUTPUT
OVERVOLTAGE LINE BY
EXTERNAL
s \ CIRCUITRY
N-CHANNEL MOSFET Tt N-CHANNEL
1S TURNED ON MOSFET 1S OFF

BECAUSE Vas=+10¥  _45yFROM 415V FROM  P-CHANNEL

DRIVERS  DRIERS MOSFET IS OFF

Figure 6. Overvoltage Protection

L 1} L1
pdH i a ity dtie

I_v_—‘

~15¥ i =15V
FROM
DECCDER

+16V

_ Figure 7. Detailed Channel Switch Schematic

100pF
IHg108

' Flgure 8. Protactlon Against Logic Input



IH5108 ,
MAXIMUM SIGNAL HANDLING CAPABILITY

The IH5108 is designed to handle signals in the =10V range,
with a typical fpsiny Of B00X; it can successfully handle
signals’up to_ =13V, however, rpgey will increase to about
1.8K. Beyond =13V the device approaches an open circuit,
and thus %12V is about the practical limit, see Figure'9, .

L T + 250G

“OFF"” BEYORND
THIS VOLTAGE

Figure 10 shows the Input/output characteristics of an ON
channel, illustrating the inherent limiting action of the series
switch connection (see Detailed Description), while Figure 11
gives the ON resistance variation with temperature.

TD5{6r}

"“QFF" BEYOND
THIS VOLTAGE

BINTERSIL

Y S—— 1 1 | L. ¢ I L ! o v I L
14y -2V 10V —BY -BY -4¥ -2V OV 2V 4V BV &Y 10V 13V WY
Figure 9. rpgen) ¥5 Signal Output Voltage @ Ta = +25°C
{1]e et ]
vz 5]
; +Vayr,
~15v]3 4] A
—a 13]+15v .
1H5108 [l 16
—13] 12 -1
b6 | i A
+17] 10 L
Vayr— 5 El; 5
Vin —_5
4
) 12
VNt L 9 I .
ViN—— P P P A | —— et +vm
-24-22 ~20-18—16 —14 =12 =10 -& —6 -4 —-Z 2 4 B B 10 12 14 16 18 20 24
. : 4
-3
—-8
]
———10
——miz
=14
—~16
v
~Veur

Figure 10, MUX Output Voltage vs Input Voitage
Channe! 1 Shown; All Channels Similar
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-IH5108

FOS(an)

16000
9002

a00g .

+10V SIGNALS 5,

=10V SIGNALS

Vaupp = 215Y
ViN= 210V 1000
< I | .
w550 = 255G 25°C

TEMPERATURE

1
75°C

125°C

Flgure 11. Typical rpg,y vs Temperature

USING THE IH5108 WITH SUPPLIES OTHER
THAN =15V :

The 1H5108 will opérate successfully with supply voltages
from x5V 1o =15V; Ipgpn Increases as supply voltage
decreases, see Figure 12, Leakage currents, however,
decrease with a lowering of supply voltage, and therefore the
error term product of fpgem and leakage cutrent remains
reasonably constant. rpgier also decreases as signal levels
decrease. For high system accuracy [acceptable levels of
Tps(om] the maximum Input signal should be 3V less than the
supply voltages. The logic levels will remain TTL compatible.

-IH5108 APPLICATIONS INFORMATION

+15Y =15V

J

EN
IH5108 =
Ao
LI N B P I
a1 Sn 81
+15v —15¥
. | [
—OVour
M3
TTLCA
CMOS =
INVERTER 15108
EN
T T T ]
S1g S

foston)

20000 -
18000
160000
14004 -
12000 -
10000
aoon
6000
4000 i

2000 -

Ta=+25°C

FOR +2V SIGNALS

+10V SIGNAL

— 10V SIGNAL

| | | »

=0V

=5V =10V =15¥

Figure 12, rogan) vs Supply Voltages

DECODE TRUTH TABLE

&

k4
>
K

ON SWITCH

N - L L L -1

81
82
83
84
85
86
57
38
59
510
s
§12
S13
S14
S15 N

N = E - - I g iy RS

P = T Y . R . R i )
E O A0 302020202020

516

Figure 13. 1 of 16 channel multiploxer using two IH5108s.

Overvoltage protection Is maintalned between all
channels, as Is break-before-make switching.
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IH5108

IH5108 APPLICATIONS INFORMATION (continued)

TTLIGMOS INVERTER

TTL/ICMOS NOR GATE

. AIO—1

MO

submuitiplexer. Note that the |IH5053 s protected
agalnst overvoltages by the IH5108s. Submuiltiplexing
reduces output leakage and capacitance.
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Flg'ura 14. 1 of 32 multiplexer using 4 IH5108s and an IH5053 as a



IH5108
APPLICATION NOTES

Further information may be found in: .
AD03 “Understanding and Applying the Analog Switch,” by
Dave Fullagar )

AODE “A New CMOS Analog Gate Technoiogy,” by Dave

Fullagar

CHIP TOPOGRAPHY

BINTERSIL

AD20 “'A Cookbook Approach to High Speed Data Acquisi-

0111'in

tior and Microprocessor interfacing,” by Ed Slieger -

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

SCMETRA
1978 §aC
LO7A INTERSILE

(2:82) mm
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FEATURES

e Super fast break before make switching
ton 80nis typ, toy 50ns typ (SPST switches)

- o _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 DG180-family to upgra‘de‘speed and leakage

* Greater than TMHz loggle rate

e -Switches greater than 20Vp-p 5|gnals \mth
£15V supplies

* T2, CMOS direct compatibility .

 IH5140 Family
High Level CMOS
Analog Gates

;GENEFIAL DESCRIPTION .
The IH5140 Family of CMOS morniolithic swiiches Utll-

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 ton times (80ns typical) and:faster to times (50ns
typical); guaranteeing break before make switching.
This family of switches therefore combines the speed
of the hiybrid FET DG 180 Family with the reliabifity and
low power consumptlon of a monolithic CMOS con-
struction..

OFF Ieakages are guaranteed to be less than 100pA at
25°C. No quiescent power Is dissipated in either the ON

" or 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 ideat for portable equipment and mllltary
applications.

The IH5140 Family is completely compatible with TTL
(5V) logic, TTL open collector logic and CMOS logic

" gates. ltis pin compatlble with Intersil's IH5040 Family

and part of the DG1B0/190 Faruly as shown i the
switching state dfagrams.

ORDERING INFORMATION
Order - Termperatare .
Partl Number Functlon Package Range
IH5140 MJE SPST 16 Pin CERDIP -55°C to 125°C
IH5140 GJE SPST 16 Pin CERDIP 0°C to 70°C
IHE140 CPE SPST 16 Pin Plastic DIP  0°C 10 70°C
IHE 140 MFD- SPST 14 Pin Flat Pack +55°C to 125°C
IH5141 MJE Dual P51 16 Pin. CERDIP -55°G 10 125°C
 H5M1CIE Dual SPST 16 Pin CERQIP 0°C to 70°C
-IH5141 GPE Dual SPST 16 Fin,Plastic DIP  0<C to 70°C
IH5141 MFD Dual SPST 14 'Pin Flat Pack 55°C fo 125°C
145141 CTW Dual SPST  'TC<100 0°C to 70°C
IH5141 MTW Dual SPST ~ TO-100  -B5°C o 125°C
IH5142 MJE SPRT 16 Pin CERDIP -56°C t6 125°C
IH5142 CJE SPDT 16 Pin CERDIP 0°C to 70°C
IH5142 CPE SPpT 16 Pin Plastic DIP 0°Cto 70°C
IH5142 MFD SPDT 14 PIn Flat Pack -55°C to125°C
IH5142 CTW SPOT T0-100 . 00 1o 70°C
IH5142 MTW SPOT TO-100 -55°C to 125°C
IH5143 MJE Dual SPDT 16 Pin GERDIP -55°C to 125°C
IH5143 CJE - Dual SPOT 16 Pin CERDIP 0°C 1o 70°C
|H5143 CPE Dual SPDT 16 Fin Plastic DIP 0°C to70°C
IH5143 MFD Dual SPDT 14 PFin Flat Pack -55C ta 125°C
IHE144 MJE DPST 18 Pin CERDIP +55°C to 125°0
1HE144 CJE DPST 16 Pin CERDIP 0°C to 70°C
IH5144-GPE DFST 16 Pin Plastic.0IP  {°G.to-70°C
IH5144 MFD DPFST. - 14 Pin Flat Pack 552G t0,128°C
IHE144 CTW DPST 10-100 0°C to 70°C
IH5144 MTW OPST T0-100 -55°C 1o 125°C
{H5145 MJE Dual DPST- 16 Pin CERDIP ~55°C to 1257 C
IH5145 CJE Dual OPST 16 Pin CERDIP 0°C tn 70°C
I1R5145 CPE Dual OPST 18 Fin Plaslic DIP 0*Cto'705C
1H5145 MFD Dural DPST 14 Pin Flat Pack =55¢C 16 125°C
Note: . s ’
1. Ceramic {sida braze) devices also availahle; consult factory.
2, MIL temp range parts dlso available with MIL=STD-883 -processing.

FUNCTIONAL DIAGRAM

FIGURE 1. Typical Driver/Gate — IH5142
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IH5140-1H5145 Family | BINTERSIL

ABSOLUTE MAXIMUM RATINGS - V—V <33V NOTE: Streslseshai\bove those listed under
- Absolute i Rati
Current (Any Terminal) " ............ <30mA v VD_ <30V permanentwg:.qmu:geatlggtshrgaé.:\?ifae.
Storage Temperature ...... -65°C to +150°C VD~V <30V o o e aes ratings oniy. and unc-
- ! ional operation of the devige at th
Operating Temperature .... -585°C to +125°C Vo—Vs <222V “of any other conditions above hose
.o . - indicated inthe o tionai sections of
Power Dissipation ............. PR 480 mw  Vi—V <33V 1he sascifications f;:at.mpnad Expo-
(Al I_._eads Soll_dered to a P.C. Board} lVL-—-VjN <30V . sure to absolute maximum rating con-
Detate 6 mW/°C. Above 70°C o VL <20V _ ‘;’:,_’L‘,’::Ig;:;‘fﬁ{;““ perlods may affeot
Lead Temperature (Soldering 10.sec.} .. 300°C Vin <20V

ELECTRICAL CHARACTERISTICS (@ 25°C, V* = +15V, V- = ~15V, V| = +5V)

! . .. MINJMAX. LIMITS
~ PER GHANNEL - .
) ] " MILITARY . COMMERCIAL N -
SYMBOL | CHARACTERISTIC | -55°C | +25°C j+125°C | 0 | +25°C | +70°C | UNITS|TEST CONDITIONS
TiNK Ihput Logic Current | 1 1 1, 1 1 | C pA [VIN= 2.4 V Note 1
L inputLogicCurrent {- 1 | 1 | 1 1 1 1 uA . |vin =08V Note 1
" foston) Drain—Source On 50 | 50 75 75 75 100' n |ls=-1oma
o Resistance oo VANALDG =-10 V to fov
Atpsn | Channet o Channel 25 | - 30 n
foston) Match {tyn) _ {typ)
VanaLoG | Min. Analog Signal I I . +10 v
| Handling Capability
Ioory* Switch OFF Leakage| 0.1 . 01 20 | o5 0.5 20 nA  |Vp=+10V, Vs=-10V
150t Current . 041 0.1 20 0.5 0.6 20 Vp=-10V, Vs =+10 V
I- o+ | Switch On Leakage a2 0.2 40 1 1 40 nA |V =Vs=-10Vio 10V
D{an - | v o
Isiom Current
ton Switch “ON" Time See switching time specifications-and timing diagrams.
Lot ‘Switch "OFF” Time
ng.) Charge Injection . 100 “150 | pC | See Fig. 4, Note 2
~ OIRR . | Min. Off Isolation & ' 50 L dB |f=1MHz Ry = 1000, CL < 5.pF
Rejection Ratio I See Fig. 5, Note 2
vl +powersupply | 10 | 10 | 10 | 10 10 | 10 | wa
Quiescent Current
i - Power Supply 1.0 10 | 1o | 18 10 | 100 | wA {vt=ssv.v=-15y,
Quiescent Current | V=45V
I +5 V Supply 1.0 | 1.0 » 100 10 10 . 100 pA
Quiescent Current’ . See Fig, &
JaND Gnd Supply 10 1.0 100" | 10 10 100 b
: Quiescent Current '
CCRR Min. Chanfigl to ’ 54 50 dB | One Channel Off; Any Other
' Channel Cross ) GChannel Switches
Coupling Rejection : See Fig. 7, Note 2
Ratio ’

Note: 1. Some channels are turned on by high (1) logie inputs and other channels are turned on by low (0) inputs; however 0BV fo
2.4V describes the.min. range {or switchirig properly. Refer to logic diagrams to find logical value o logic input required
to produce ON or OFF state.

2. Charge injection, OFF isofation, and Channe! to Channel isolation are only sample tested in production.
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 — PERIOD OF PULSE REPETITION RATE [us)

FIGURE 6. Power Supply Currents vs. Logic
Strobe Rate. :

- FREQUENCY (Hz)

FIGURE 7. Channel te Channel Cross Coupling

Rejection vs. Frequency.
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IH5140-IH5145 Family BINTERSIL

SWITCHING TIME SPECIFICATIONS
tton, lotf are maximum specifications and ton-tef is minimum specifications)

MILITARY ) : COMMERCIAL
Part ] | . Test
Number | Symboi | -Characleristics -55°C +25°C | +125°C 0°C +25°C +70°¢ | Units | Conditions
ton Switch “ON" time 100 ‘ 150 :
tot Switch "OFF" time | a 75 : i25 ns Figure 8
[H5140- | ton-fett Break-before-make [ 10 ) 5
5141 | ton [ Switch “ON" time. | T 175
tait Switch "OFF” time | 125 ~150 ns Figure 9
| ton-tor | Break-before-make 10 - R :
ton - | Switeh "ON" time 175 | =s0 .
Toff' Switch “QFF" time 125 150 | . ns. Figure 8
tentot | Break-before-make . 10 ) 5
tan Switeh "ON" time . 200 ' 300
toff Switch "OFF" time 125 150 ns Figure 8
IH5142- | ton-tor | Break-before-make 10 - o 5
5143 tan Switch "ON" time 175 i 250
toff Switch “"OFF” time 125 160 ns Figure 10
ton-toff Break-bafore-make ‘ C 10 5
ton. ' Switch "ON" time 200 300 :
toff 1 Switch "OFF" time | 126 150 ns. | Figure 1t
fon-tatt Break-before-make | 10 . ‘ 5- ]
ton Switch "ON" time ' 175 ' ‘ 250
terf - Switch “OFF" time 125 150 ns Figure 8
IH5144- | ton-toft | Break-before-make 10 5
5145 | ton 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% FTS.

Youra 10V Sy _,hnE._ _:o "-_- (D
1087 i O] TELINPUT |_+1ov ’ ()
K2 E Wj . iVow ' ' §
@ g @ il - o g8 +3V
- 2 g4 A % B
== (53 @ . w LOGIC INPUT ‘ b3 T2L INPUT
() £ () : T2 & £ o
3 G — hd e LT A ! O,
Vours v — Vours )
ONROL™ «ov i Vour
105F 1 o]
€60 S P
I tan taft
FIGURE 8
(19 s
g .
(4) +18V ) . == (0) 2 ‘ +3v
(D=, - ov| 1 10V B (5) 2z L T ov]
e e . B T2L INPUT
+16V = - :
:il A oy RO
D I I
(2) +ov | |
1 1

FIGURE 10. FIGURE 11.
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TYPICAL SWITCHING WAVEFORMS SCALE: VERT. = 5V/DIV.

HORLZ. = 100ns/DIV.

TTL OPEN COLLECTOR LOGIC DRIVE (Corresponds to Figure 8)

L
S

I
.i.ﬁl TTL LOGIC '

-55°C +2s0%¢ : +125°C

T

e U

EEBENEEEN
TTLLDGIC

—
[ |

TTL OPEN COLLECTOR LOGIC DRIVE .TTL OPEN COLLECTOR LOGIC DRIVE
{Corresponds to Figure 10) . {Gorresponds to Figure 1ty . -~
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IH5140-IH5145 Family

APPLICATION NOTE

To maximize switching speed on the IH5140 family use
TTL open collector logic (15V with a 1kQor less col-
lector resistor). This configuration will result in (SPST)
ton and toe times of 80ns and 50ns, for signals between
-10V and +10V. The SPDT and DPST switches are
approximately 30ns siower in both to,, and o 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 (typ_(ic:af‘_

50ns —~100ns delays). -

‘When drivihg the IH51 40 Family-f.rorﬁ either+5¥ TTL or-

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

about 105ns, and tofr 75ns for SPST switches, and 135ns -

. and 105ns (ton, tos) for SPOT 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,

The'typ;i_cal channel of the 1H5140 family consists of both
P and N-channel MOS-FETs. The N-channet 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 aiso allows the N-channel.body to electrically fioat

constant Rps(ON) with different signal voltages. While

this “Body Pullei” FET improves switch performance, it . -

can cause a problem when analog input signals‘are

present (negative signals‘only} aid power supplies are N =

off. This fault condition is shownin Figure 14. .

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

body junction of Q3 to'GND. This means that there is
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 fault
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'supplyline (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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ANALOG OUT (1) '(18) ANALOG IN (CHANNEL A}
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@ () ev . ) "~ INPUT
L o @ ' STROBE
.- ANALOG OUT ANALOG IN (CHANNEL B)
FIGURE ‘12.
ANALOG IN
] o @
15V FRCM g SUBSTRATE J | G 15V FROM
DRIVERS ' DRIVERS"
. 3
~15Y O———t 03 [““BODY PULLER" FET
ANALGG DUT

gy o M TN ! h FIGURE 13.. -
when the switch is“in the on state producing a fairly . - _ ’

ANALGG IN = 10V

GND WHEN POWER
SUPPLIES ARE DFF

GND WHEN PCWER
SUPPLIES ARE OFF .

FIGURE 14. '
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©R EQUIVALENT

1oV

15141 SHOWN
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IH5140-IH5145 Family

APPLICATIONS

L
— +V AN
IO s VANALDG
J, 7 13 sy T
1 : . 13 LOGIC
2 2~ . STROBE
_3 7 1—1'-h5\l .
= r1sv
4 10,000 pF ][I~ P I
s e I POLY- i )
il v  STYRENE o= wanaos  TL
& " LOGIC INPLT 143, |0 - Lagic.
7 .
pd L A .
2 ETE. - ’ ETC.
+3V % > SAMPLE MOBE

0V = > HOLD MODE

EXAMPLE: 1! =V apa o6 = —10VDC 8nd #V anal g = +10VDT
than Ladder Legs are switchsd uuwnnn 210V DC, depending Loon stete
af Lopie Swobe. .

FIGURE 16. Improved Sample and Hold Using IH5143 FIGURE 17. Using the CMOS Switch to Drive an R/2R

Latdder Network (2 Legs)

100k}
—AAA . -
10,000pF 10.000pF
) 100k§2 1 10
1 1
Hi PASS BANDPASS
OUTPUT OUTPUT
—0 —0
SIGNAL T80k
INPUT

T00k12 LO PASS

QUTPUT

kit

L —-I+ 3VI— oV

LQGIC f
STROBE

CONSTANT GAIN, CONSTANT &, VARIABLE FREQUENCY FILTER WHICH

- . PROVIDES SIMULTANEOUS LOWPASS, BANDPASS, AND HIGHPASS
QUTPUTS. WITH THE COMPONENT VALUES SHOWN, CENTER FREQUENCY
WiLL BE 235Hz AND 23.5H2 FOR HIGH AND LOW LOGIC INPUTS
RESPECTIVELY, = 100, AND GAIN = 100.

1
FREQUENCY = ———n-
n® CENTER NC 5T RC

FIGURE 18. Digitally Tuned Low Power Active Filter. '
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IH5140-IH5145 Family

SWITCHING STATE DIAGRAMS

SWITCH STATES ARE FOR LOGIC "1™ INPUT

®

- BINTERSIL
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?l: ?11
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: 5 o—_._.o-‘-‘L-—o L]
12 Jl . :
N —f ——— - 1] )
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FLATPACK (FD-2} DIP (JE, PE) TO-100 FLATPACK (FD-2)
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378



IH5208

4-Channel Differential

BINTERSIL

Fault Protected
CMOS Analog Multiplexer
FEATURES GENERAL DESCRIPTION '

Ultra low leakage — lpofy = 100pA The: IH5208 is a dielecfr.ically |solated CMOS monolithic

Power supply quiescent current less than 1:A analog multiplexer, designed as a plug-in réplacement forthe

+13V analog signal range DG509 and's|milar devices, but adding fault protectionto the

ﬁ o0 SCA latchu standard performance. A unique seriat MOSFET switch en-

Break-before mzke switching sures that an OFF channel will remain OFF when the input

] " i 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 {1 x <100nA} when power OFF, for affording protection 1o any following circultry such as op

amps, DIA converters, etc. Cross talk onto “good” channels
is also'preventsad.

A binary 2-bit address code togéthet with the ENable input
allows selection of any channel pair or none at all. These 3
Inputs &rg all TTL compatible for éasy logic interface; the
Ehable Input.also facilitates MUX expansion and cascading.

- analog signals upto =25V -

+ Any channel turns OFF () k= 100nA) if input exceeds
supply rails by up to =25V. Throughput always
< =14V (% 15V supplies) '

e TTL and CMOS compatible binary Address and
ENable inputs .

FUNCTIONAL DIAGRAM DECODE TRUTH TABLE
ON
Sta O—WC— L o [ [ Ay Ap ‘EN SWITCH
e - 1 _ . PAIR
s o= x| x| o NONE |
S oTo—4 0 o 1 1a, 1b
. | 0 b 1| 2a,2b
San 0/*0_.._- Dy 1 1 1 3a, 3b
B 1 1 4a,4b
Sib - O—WO- ) ‘ » [y Ag, Ay, EN
L : ..  Logic "1 = Vap=2.4Y
s . Y
SnioTG 7 Logic “0" = Va = 0.8V
s 0~"To—9 . ]
s o~ T o—d PIN CONEIGUHATK)N (outline dwg JE, PE)
B -0
1OF4 ) |
- _ en [Z]
=15
Ao e EN - sie [
2 LINE BINARY ADDRESS INPUTS
{© O ANDEN =1 o a0 [5]
ABOVE EXAMPLE SHOWS CHANNELS 1a AND 1b ON ,
S E
. 0s E
TOP VIEW
ORDERING INFORMATION
'  PARTNUMBER | ' TEMPERATURE RANGE . PACKAGE.
"IH5208MJE T L55°G to +125%C " 18 pin CERDIP
IHE208IJE " -20°C to + 85°C " 16 pin CERDIP
IH5208CPE 0°Cto 70°C 16 pin plastic DIF

379




IH5208

ABSOLUTE MAXIMUM RATINGS

Vin(A ENjoGround.............oeuuen, ., —15Y, +15V
VgorVptoV+ . ...... P 15 A 15 AT
Vgorvptov~— ... varrr e e =20V, + 40V
V+toGround............... EEPPUCTR -1
V= toGround ....... e atataaaer s caaw — 1BV
Current{AnyTerminal)................. e 20mA

HINTERSIL

Operating Temperature .. ... PO, . —5510125°C

StorageTemperature . ....................~8510150°C
Power Dissipaton (Package)” .............. v 1200mW

"All leads soldered or welded to Pd board. Derate 10mWi°C above
70°C.

Stresses abova those listed under Absolute Maximum Ratings may. cause permarent damage to the device. These are stress ratings only, and functicna! opera-
tion of the devlce at these or any other conditions abovethose indicated in the operational sestions of tha specifications is notimplied. Exposure to absalyte max-

Imum rating conditions for extend}ed perlods may affect device reliabllity.

ELECTRICAL CHARACTERISTICS v+ = 15V, V ™ = ~15V, Vgy = 2.4V, unless otherwize specified, -

NO MAX LIMITS

ED{TESTS | TYP M SUFF j
CHARACTERISTIC |VMEASUR Ty M SUFFIX MG SUFFIX UNIT TEST CONDITIONS
, TERMINAL | RER |25°C| T o T o o T 2070 g | 8570
) ) TEMP 0oc 70°C
Fos(on StoD [ 8 Jvoo|-9m0o | 900 | 1200{ 1200 | 1200 | 7800 Vp=16Y, Sequence each’
. . a Ig=~1.0mA | switchon,
8 |so0] oo | goo | 1200 | 1200 | 200 | <800 Vo= ~10V VoL =08V,
) Ig= —1.0mA VaH =24V
s
Al ’ g . 10 10 % T = .
w DSion) | D${on) max ~FDS{onymin
| . || arpggon =—oonimm” DSENMIR oy
T « TDS{on) avg, )
ﬁ Isjotty s 8 Joooz 005 | 50 01 50 Vg =10V, Vp = — 10V
8 10.002] 005.| 50 0.1 50 V= —10V, Vp =10V
ooty D 1. [c.03 0.1 100 02 [ 0| . [Vp=10V.Vg=—10V | Vey=0 [
. 1 |0.03 0.1 100 0.2 100 Vp= — 10V, Vg = 10V
Ipiom : D 8 o1 0.2 100 0.4 100 Vgpam = Vp= 10V Sequence sach
. - switch on
8 |04 02 | 100 0.4 100 | Vs =Vp=—10V | Yy =08V, Vay=2.4v
F [I5with Power OFF | 5 {8 1| 100 | 000 [ 50 50 { 5000 [ V' =VT =0V, Vg = 225Y,
G ‘ \ Ven=Vo =0V, Ag, Aq, Ay =0V or 5V
nA - h
L lisiorm with } 5 8 1 2000 | 5000 5000 [ 5000 Vg = = 28V, Vg = x 10V| Sequence sach
T Qvervoltage (Note 1) switch
| |Yenion tagen Ag, A hs, | 4 | 01 -10 | -ac -10 | -30 Va =24V or 0V
N or or - . — A
IEngotty Yo EN 4 |{.m 10 30 10 30 Va =15V orov
Yiransitlon ‘D 0.3 1 ) | Sea Figure 1
tapen D 0.2 | S Figure 2
tonien) D 05 16 * [seeFigures
o 1uﬂ(EN) a3 04 1
Y [tan-tost Break. | D 8 |80 25 10 ns | Vew= +5V, Ag, Aq, Ag Strobed
N {Bafore-Make ] Viy = %10V, Flgure.4
12 Delay Settling
| |Tlme .
C 0, 1
OFF" Isolation D 60 dB [ Vgy=0, Ry = 2000, & = 3pF, Vg =3 VRMS,
i {=500 KHz '
Csomn s 18 Vg=0 Ven=0V,
Towty 3] 75 pF {Vp=0 =140 KHz
Cosiofy) DioS N Vg=0,Vo =0 to 1 MHz
3 Supply | + v+ 1 _Isoc| soc | 750 | eoo 1000 All Y, MEn = 0 or 5Y
p {Current | = v 1| 500 %00 | 750 | 600 600 nt

Nots 1. Readings taken 400ms after the ovarvoltage occurs.
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BINTERSIL

Dy -
-
v S1a 3oV L—] .
Saa[— -.i_- 14V | . L
A S2a h 0.BV. [brmrwrrrrrm arm—
Saa ' - :
Ap Sib|—0 =10V 0
Va 500 | Sob p ! : $1biaiy
1o} ]
Sau& Vgib. 08V -
= = Hsz08 - | = !
Sap—0 ] - -
+5v o—en o] Y0 PROBE
. GND  y- . Vs |- 09Vsw /
_L 1 Cp . tirans—=| == S0 (on} =1 trana
— J, . PROBE IMPEDANCE ; )
= sy Rp = 1M1
Cp=30pF
Flgure 1.t Switching Tast
+15v
S10
A EYIIER G a0V
Ao IH5208 = ¥a o {0vHTE0 N 0%
Sab ™ 1 ) -
B EE— SWITCH GUTPUT -
J %I;J’ Pb_. Vour R S Naur g . -——l |.-.-—'Bpnn —--i |-._top¢n,
0.5Vo -
v 35pF Yo
—15v
GND vs
Flgure 2. toaen (Break-Before-Make) Switching Test
+16¥
N +3Y
EN )
| o5 gy 1rAND tr= 10005 +0-8V7“|‘5°"f= K5
. Iy ALL OTHERS lEnom—— - TN
0= ov | !
Aol 45200 = 0.1Vo .
“EN Dy SWITCH OUTPUT
—O——Io\lou'r Vour
é Sike 35pF 0.6V
7 Vo V0TS
Ven v :, " —5\01
GND

ton and ton OF LOGIC

INPUT=10ns
I -

' [————l Ag, My '
oY i u§——| . SEQUENCE_D

Vour
’ BREAK-BEFORE

MAKE DELAY ——f {=—

Y INPUT
MAKE DELAY —={ ~— —= 0y
NN
A 1
I 1!
1A WAl INPUT

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

The [H5208, like all Intersil’s multiplexers, contains a set of
CMOS switches forming the channels, and driver and
decoder circuitry to contrelwhich-channel turns ON, ifany. In
addition, the IH5208 contains an internal regutator which pro-
vides a fully TTL compatible ENablelnput 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 ¢iféuit treatment
of the ENable and Address lines also helps ensure the extan-

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 rail-to-rail input signals, italso has anumber

of drawbacks. The sources and drains of the switch tran-
sistars will conduct 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 1H5208 uses a novel series

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

=15V +15v ~15y

SIGNAL G Qz G common
~INPUT OUTPUT

' -15V FROM +15V FROM
ORIVER DRIVER

Figure 5. Series Conne'ctlon of Channel Switches

Within the normal analeg 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,
disconnecting the channel (Figure 6). Thus protection is
provided to any input or output channel against overvoliage
ah any (or several) input or output channels even in the
absence of multiplexersupply voltages, and applies up to the
breakdown voltage of the respective switches, drawing only
leakage currents. Figure 7 shows a more detalled schematic
of the channel switches, including: the back-gate driver
devices which ensure optimum channe| GN reslstances and
breakdown voltage undér the various conditions.

Under some circumstances, if. the logic inputs are present
but the multiplexer supplies are nat, the circuit will use the
logic Inputs as a sort of phantom supply; this could result in
an.output up to that logic level. To prevent this from occur-

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

multiplexer supply voltages are missing (Figure a).

BINTERSIL

fa} OVERVOLTAGE WITH MUX POWER OFF

+ 25V FORCED
ON COMMON_,
CUTPUT
LINEBY
EXTERNAL

=25V
OVERVOLTAGE

G 35

N-CHANNEL MOSFET -~
15 TUBNED ON G D n\ CIRCUITRY
BECAUSE Va5 = + 25V " HCHANNEL
= = =  MOSFET I5OFF
‘P-CHANNEL
MOSFETIS OFF

(b} GVERVOLTAGE WITH MUX POWER ON

—13v +15V — 15V
+25V FORCED
ON COMMON
— 25V & Qz [+] OUTPUT :
OVERVOLTAGE \ LINE Y
EXTERNAL -
‘ CIRCUITRY
N-CHANNEL MOSFET N-CHANNEL
1$ TURNED ON MOSEET IS OFF
BECAUSEVos=+10¥  _i5FROM +15V FROM  P-CHANNEL

DRIVERS DRIVERS MOSFET IS OFF

Flgure 6. OvervoRage Protection

I LI

+ L h 4

'.D.J | ﬁ'?

=16V J‘ =15

FROM
DECODER

+15y

Figure 7. Detalled Channel Switch Schematic

+15V

100pF = —

Figure 8. Protection Against Logic Input
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IH5208
MAXIMUM SIGNAL HANDLING CAPABILITY

The IM5208 is designed te handle signals in the =10V range, Figure 10 shows the Input/output characteristics of an ON
with a typical rpgn of 600L; it can successfully handle channel, illustrating the inherent [imiting action of the serles
signals up 10 =13V, however, rpgon will increase fo 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.

o Ta=+28C Yos(on) - e
2Ka
“OFF" BEYOND * “OFF" BEYOND
THIS VOLTAGE - 1.5Ke THIS VOLTAGE
KD
007, '

-V50URCE ; » +VSOURCE
4V 12V 10V -8V -6V -4V -2V OV 3V 4V 6V 8V 1oV 1V 14V .
Figure 9. rpgon vs Signal Input Voltage @ T, = +25°C
.
. i k)
== L
Ssv[2 15— y
— +Vour
- [3] e
— B
IH5208
o
¢+ il
7] i
Vour———T3g EF——vour
Vin
Vit | TR S J‘ b+

| | 1 | || | | i - I |
1 ] | 1 I 1 I | I T T T T 1 1 I
~24-22 ~20-18 -45 ~14 —42 -10 -B ~6 -4 ~2 4 68 8 10 12 14 16 16 20 22 24

e

Figure 10, MUX Outpui Voltage vs Input Voltage
Channel 1 Shown; All Channels Similar

383



IH5208

«

Veypp = w15V
Vin= 10V

r0ion)

1000

0
+10V SIGNALS.

=10V SIGNALS

—55°C —-25°0

!
25°¢ e

TEMPERATURE

|
125°C

Figure 11. Typical Fps(on) ¥S Temperature

"USING THE IH5208 WITH SUPPLIES OTHER

THAN =15V

The IH5208 will operate successfully with supply veoltages
from =5V to +15v: bsin) iNcreases as supply voltage
decreases, see Figure 12. Leakage ocurrents, however,
decrease with a lowsring of supply voltage, and therefore the
error term product of Tos(eny @nd leakage current remains
reasonably constant. rpgoq also decreases as signal levels
decrease. For high system accuracy [acceptable levels of
Tbs(anl the maximum input signal should be 3V less than the
supply voltages. The logic thresholds will remajn TTL

compatible.

IH5208 APPLICATIONS INIFORMATION

FDS{on}

20000 |

18000
18000
14000
12000
10002
B80DR
600
4001
2000,

F 3

BINTERSIL

Ta= +25°C

FOR =2V SIGNALS

TV

+5V +15V
+1|5v _1[5v ? ?
ApQ— L] - i Vours
A O l
1H5208 b !
EN Oy v
1H5043 :
SI L sl | T T T = |
TTLICMOS 10 dn Sib ,th INT J|
INVERTER +15V 15V
| L N2 :
a "
— I
|
1H5208 b
N EN o":f—j—\foum
2 .
|
T T T T 1 1 = =0y .
Ssa Sea Ssb San

i

-15v

m—
=5V =10V =15V

Figure 12 rpgn) v¢ Supply Voltages

DECODE TRUTH TABLE

+ ON
Ap | Aq | Ag | SWITCH
PAIR

1] 0 0 1

0 0 1 2

o 1 0 3
o] 1 1 4

1 0 Q 5

1 0 1 [:]

1 1 0 T

1 1 1 8

Figure13. 2of 16 channel muitiplexer using two IH5208s.
Qvervoltage protection and break-before-make

switching are extended 1o afl channels.
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IH5208
iH5208 APPLICATIONS INFORMATICN {Continued)

N C +5V +15¥
TTLIEMOS INVERTER : . ? ?
o 15V ‘ - .
. ‘ a ‘5_3 D1 Vours
TTLIGMOS NOR GATE :" o= - ‘o‘-‘i"—
. " iHs208 b 53 _
Ap Oy EN ¢ R So S
A O |
? T T 7T T T —.Jg 1H5043 !
S1a Ban S1p Sm: B N4 1
+15V . — 15V C— -D-D-
| I b M )
.1 ! o - 0—. - —D——D—.I
. ! . K 1
) b S2 1 Iz
. trs208 L — e o
’_Dc - ‘ 1 Sa [ i
R I L I N R ‘ LT
“S_Sa ) é_isn_Bsh. '_ - S’ o e L
’ i‘ l—15v
Y . K L . © kW +15v
] o ’ ; ~15y ? ?
*— E L] _g‘ ?‘r‘—jL—
f e L Sz |
= tHs208 e o
' ' i A N
T T =i . U IMsaag |
S S120 S Stz e | W : i
FYET =15V B TD_D_
[ . EPRP N2 .
a —0— ! -
- O
5; D2 | ¥
o IH5208 b 5t ] 9--:—':__ 2 | Voum
1
Sg ]
—D—F_ hilsl T
Sisn S46s S15b | S16b *
i— l-wv
DECODE TRUTH TABLE
. Ay | Az | A, ] Ag| ONSWITCH ONSWITCH
cflfejojo S1a S1b
olotof 1 S2a S2b
eglof1]o0 S3a S3b
ofof1]1 Sda S4b .
o|1|0|0 S5a 55b
0411011 S6a . S6b
gr1]1 0 S7a 57b
0Fp 11 SBa Voura S8b Vaure
11000 S9a - 2gb
11001 -310a S$10b
11010 S1la S11b
11011 S122 812h
1100 S13a 813b
1 1 o1 S14a 314b
111 11 0 S15a 515b
1111 S16a S16b

Figure14. Submultiplexed 2 of 32 system. The two [H5043s are
overvoltage protected by the IH5208s. Submultiplexing
reduces output capacltance and leakage currenis.
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IH5208
APPLICATION NOTES

Further information may be found in:

A002 “Understanding and Applying the Analog Switch,” by
Dave Fullagar

AD06 “A New CMQOS Analog Gdte Technclogy,” by Dave

Fullagar

CHIP TOPOGRAPHY

Sop -
0411 in

BINTERSIL

A020 “A Cookbook Approach to High Speed Data Acquisi-

v+

-

tion and Microprocessor Interfacing,” by Ed Slieger

R009 “Reduce CMOS Multiplexer Troubles Through Proper

Device Selection;” by Dick Wilenken

SEMEROPA |
187E 55C
COPR NTERSILE.

" {2.82) mm
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IH5341
CMOS Monolithic

BINTERSIL

RFIVideo Switch

FEATURES GENERAL DESCRIPTION

Fasiony< 75, fiat from DC to 100MHz (< 3dB) The IH5341 is a dual SPST, CMOS monolithic switch which
“OFF” isolation>60dB @ 10MHz uses a “Series/Shunt” {"T" switch) configuration to obtain
.Cross coupling isolation>60dB @ 10MHz high “OFF" isolation whife maintaining good frequency
Directly compatible with TTL, CMOS response in the “ON" condition.

Wide operating power supply range Construction of remote and portable video equipment with
Power supply current< 1,A exterided battery life is facifitated by the extremely low
“Break-before-Make* switching current requirements. Switching speeds are typical
Fast switching (80ns/150ns typ) tai =150ns and ton=80ns, and guaranteed “Break-before-

ORDERING INFORMATION

PART TEMPERATURE
NUMBER RANGE PACKAGE
IH5341CPD 0 to +70°C 14-Pin DIF 4
IH5341ITW —20°Cto +85°C . TO-100
IH534IMTW -55°C to_+125°C TO-100

Make" switching.

Switch “ON" resistance is typically 402-50Q with =15V
power supplies, increasing 1o typicalty 175Q for =5V Sup-
plies. The devices are availablein TO-100 and 14-pin epoxy

- DIP packages.

FUNCTIONAL DIAGRAM

Circult of Switch Channel

. —\
v [1] « ‘ [] =
SWITCH I/ SWITCH |
SOURCE ©—C DRAIN ne [2] 5] ne.
{IN) J {oun
. - e D)2 12] my
. CONTROLO_D_$_D ano [+] ] v
‘ Dz [ 5] 0] 2
DRIVER E
TRANSLATOR = ¥ E E 5
ne. |7 e]ue.
Nete: Only ane side shown, E ) j TOP VIEW
TOP VIEW

PIN CONFIGURATIONS

PD
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IH5341

ABSOLUTE MAXIMUM RATINGS

Supply Voltages V¥ and V= ..o oee i, =17V

Currentinany Terminal ......
Analog Input Voltage .....

Cperating Temperature

(M Version)

(C Varsion)

(I Version) ...,

-585°Ctio +125°C
—20°Cto +85°C
0to +70°C

INTERSIL

Storage Temperaturg . ................ —B85°Cto +160°C
Power Dissipation .......covvvivuriiniana, e 250mW

Derateabove25°C @ . . oo v e e iie e 7.5mw/°C
LogicContralVoltage. ........ovvvuvivaninnns Vtiov-
VoltageonPin10..........ooviviiinninnss Vtiov-™

Lead Temperature {soldering, 10seconds) .......... 300°C

Siresses 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 indicated in the operational sections of the specifica-
tions is not implied. Exposure to absoiute maximum rating conditions for extended periods may affect device refiability.

DC ELECTRICAL GHARACTERISTICS v* = +15v, v = +5v, v~

— 15V, Tp = 25°C unless otherwise specified,

: . M GRADE DEVICE " IC GRADE DEVICE
PARAMETER L NDITIONS TYP -
SYMBO co TERC | +256C [+1B5°C |-Z00C | +25C | ZEE | DS
+70°C
Supply Veltage
Ranges . )
Positive Supply | v+ 45>16 51015 51018
Logic Supply | v (Note 3) 45>V tav+ Btov*t v
Negative Supply| V-~ ) -4> -18 —-51t0 —15 -5t -15
Switeh “ON” o |vp-Bvito 48y 75 75 100 75 75 100
Resistance Tagieny  [ls = 10MA, Viy =2.4V
{Note 4) Vp— 18V io +15V 125 L1285 175 150 150 178
Switch "ON” Tasiary |V T=VL =5V, Vi = v 250 250 380 300 300 350 o]
Resistance V-=5V, Vp= =5V '
On Resigtance ls=10mMA, Vo= =5V 5
Match :
Switch “OFF” ooty Ve = +5V to -6V 0.1 0.1 20 0.5 05 20
| eakage or Vin. 08V
{Notes 2 and 4) Ity |Verp=+14V10 ~14V 0.2 0.2 50 1.0 10 100 A
- n
Switch “ON" Iy {Vp=+5Vor —5V 0.3 3 50 1.0 1.0 40
 Leakage + Wiy =24V
lsey  [Vp= +14Vt0 —14Y 05 05 100 1.0 10 100
Input Logic Iy Vin> 24V or< 1 1 0 . 1 1 10
Current . : ]
 Positive Supply I+ Vin =0V or +5V 1 1 10 1 1 10
Quiescent Current I ‘ WA
Negative Supply 1= Vin =0V or +5V 1 1 10 1 1 10
Quiescent Currant 1
Logic Supply L ViN=0V of +5V ! 1 1 10 1 1 10
 Quiescent Current | .

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

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

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

Note 4;: The logic inputs are either greater than or equal to 2.4V or less than or equal 1o C.BV, as required, for this test.
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AC ELECTRICAL CHARACTERISTICS v* = + 15V, V_= + 5V, V" =0V, T4 = 25°C uniess otherwisé specified (Note.5). *

PARAMETER . SYMBOL CONDITIONS MIN TYP MAX UNITS
Switch “ON" Time tan See Figure 1 300
Switch*OFF" Time - tott o See Figure 1 i ) 150 "
“QFF” Isolation He]ectlon Ratio OIRR " See Figure 2 {Note 6) 60 . . a8
Cross Coupling Rejection Ratio - CCRR . Bee Figure 3 {(Note 6) 60
Frequency Where rygem=0.7 x DC ' . See Figure 4 {Note §) 100 o MHz

Note 5: All AC parameters are sample tested only. . o
Note 6 Test cGircuit should be built on copper clad ground ptane board, with correctly terminated coax leads, etc.

TEST CIRCUITS
+ 15V +5v
2 L W 7-""—"__'—"_\ o,
Vanaros —32 NPUT oS 50% &—
= +3.5¢ -
Vour
vour VanaLoa +5V 10%
v — oY =
TTL IN —] fott—=|  |=mer
o W 0%
. Vout °
- teon T VanaLog = =5V
. L = =G5V

Naote: Only one side shown, Other agts identicatly.

Figure 1- Switching Time Test Circuit and Waveforms - .

+15¢ +5V

Vin= x5V (10Vp-p) @ f=10MHz Vin=225mVrms @ = 10MHz
OIRR =20 log- | CORR =20 log-
B g VOUT . - 9 VOUT

Note: Only one side shown. Gther acts identically.

Figure 2. OFF Isolatibn Test Circuit . Figure 3, Cross-CoupIing'Héieétion Test-Circuit

Vou
fas(omade = > frequency where 20-1og —N changes by +3dB-

v
le., ffom DC o f=40MHz, 20109 \f,’“T = —4dB;

when lhls ratio reaches —1dB, the frequency causing.this is
Tasioniacn frequency.

Viy =225mVrms @ f 10MHz ~100MHz.

Vour e 7850 (_Ioad) = J4imyrms
Vin 750 + tasiory.  225mVrms

ftypicaily @ f=10MHz

Note: Only one side shown. Other acts identically.

Figure 4. rysiac) Pole Frequancy Test Circuit
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TYPICAL CHARACTERISTICS

Tisior) V5 Analog Input Voltage

faston) ¥6 Analog Input Level with

OIRR (OFF IsolationRejoction)

with =15V Power Supplies =5V Power Supplies vs Frequency (See Figure 2)
™0 B 3= +75V, FIN 7 = =15V %0 PN G=PINTOS 5V 100 Tam+25°C|
: _Fr'iN 125=c+ Y _ © . |PINT=-8V - / 90 [
Fa i 259 Ti =35 2 |
5o [T 160 |Ta =26°C 7 o0 N
o M
£ € 140 r/ g 70 IH
T 50 E : = 1
S =3
3 8 120 5 ® w
50
40 Vi
P 100 = 0 ”]
30 80 ‘ 3
-1§ =10 =5 0 5 10 15 -5 .0 +5 0.1 1. 10 100
ANALOG INPUT VOLTAGE LEVEL (V) ANALOG INPUT VOLTAGE LEVEL (V) FREQUENCY (MHz)
" Switch ryyg, Change with
. , dajon) !
CCRR_ {Cross Coupling Frequency (Expressed in
Rejection) vs Frequency Voltage Divider Terms with a 750
{See Figure 3) Load {See Figure 4)
100 T — 3.3 ey .
Ta=25°C | Ta=+25°C
a0 L -34
80 y -35
o N a
z 70 : 2 _asf
= g
£ 80 \ & 37 =
Q i .§
50 ; 8- 38
40 _ N -39 ”“
30 -4.0 :
Lo .10 100 0.1 1 10 100
_FREQUE'NCY (MHz) FREQUENCY (MHz)
DETAILED DESCRIPTION APPLICATIONS.

As can be seen in the Functional Diagram, the switch cir-

" cuitry Is of the so-called “T” configuration, where a shunt
switch is closed when the switch is open. This provides much
better isotation between the input and the ouiput than does
the single series switch, especially at high frequencies, and
the result is excellent performance in the Video and RF
region compared 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 TTL. compatibility.

3-90

Charge Compensation Techniques

Charge injection results from the signals: out of the level
transiation circuit being coupled through the gatechannel
and gate-source/drain capacitances to the switch inputs and
outputs. This feedthrough is particularly troublesome in
Sample-and-Hold or Track-and-Hold applications, as it
causes a Sample (Track) to Hold offset. The IH5341 devices
have a typical injected charge of 30pC-50pC {corresponding
to 30mV-50mV In a 1000pF capacitor), at Vgp of about OV.
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This Sample (Track) to Hold offsst ¢can be compensated by

bringing in a signal equal in magnitude but of the opposite 18V
polarity. The circuit of Figure & accomplishes this charge in-
jestion compensation by using one side of the davice as a
8 & H (T & H) switch, and the other side as a generator of a
compensating signal. The 1k potentiometer allows the user
o adjust the net injected charge to ‘exactly zero for any
analog voltage In the —5¥to + 5V range.

TEQ

Vour

ANALOG
Since the individual parts are very.consistent in their charge INPUT
injection, it is possible to replace the potentiometeér with a
pair of fixed resistors, and achieve less than 5mV error for all
devices without adjustment. ) :

"An alternative arrangemeﬁt, using a standard TTL inverter to

generate the required inversion, is shown in Figure 6. The J i

capacitor needs to be increased; and becomes the only CHoLp L f rav N
method of adjustment. A fixed value of 22pF is good for 1000|=FI N E ]_w I'FF
analog values referred to Ground, while 35pF is optimum for = © TTLIN (STROBE) =

AC coupled signals referred fo =5V as shown in the figure.
The choice of -5V is based on the virtual disappearance at
this anadlog level of the transient component of switching
charge injection. This combination 'will lead to a virtually

AdJust pot for OmVp-p step @ Vour with
ne analog {AC) signal present

“glitch-free” switch. . ) Figure's. Charge Injection Compensation
+18% 45V
|3 10
A v
. Nour 2i5 S8 m +5v
DC BIAS 750 & 2 J>_ g
VOLFAGE f )
T o 1T
ANALOG Ao - [ bal6 (SN7ac0 1]
INPUT )
F 14Ny >J M
q L B
V- GND =
< 8]
22pF—35pF = 15¢ =i
ik
i 4 e
p +3Y —p ov—
™ w1 ,
= FTL
CONTROL IN

Figure 6. Alternative Compensation cir,cuit'__

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. Overvoltage Protection Circuit
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EQUIVALENT SCHEMATIC DIAGRAM i1/2 of actual circuit on chip showh)

GV
]

2 5 SWITCH

T

y 000
L 1

41) SWITCH

CHIP TOPOGRAPHY

. aND |
0,093 In

“‘ B ) Fz.u) i 1
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FEATURES

* Ultra Low Leakage — Ipjot; < 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 latchup

Break-before-make switching

Binary Address control (3 Address inplits control 8
channels) ‘

* TTL and CMOS compatible strobe centrol

* Pin compatible with DGS08, HI-508 & AD7508

IH6108
8-Channel CMOS
- Analog MuRtiplexer

GENERAL DESCRIPTION

The IH6108 is a GMOS monolithic, one of 8-multiplexer. The
partis & plug-in replacement forthe DGS08. Three line binary
decoding is used so that the 8 channels can be controlled by
3 Address inputs; additionally a fourth input is provided to
use as a system enable. When the ENable input is high (5V)
the channels are sequenced by the 3 ling Address inputs, and
when low {0V) all channels-are off. The 3 Address inputs are
controlled by TTL. logic or GMOS ‘lagic elements, a “0” cor-
responding to any voltage greater than 2.4V. Note that thé
. ENable input (EN} must be taken to 5V 1o enable the system
and &ss than 0.8V fo disable the system. |

FUNCTIONAL DIAGRAM

51 0— O’”O;

20— — oo

o

Sz &

si0——o0To— |

Vour
oD

$0—o0"To0— 4

SWITCH

Ag A

- EN {ENABLE INPUT);

3 LINE BINARY ADDRESS INPUTS
{1 0 1) AND EN @ 5V
ABOVE'EXAMPLE SHOWS CHANNEL 6 TURNED ON

DECODE TRUTH TABLE

| Az | A1 | Ao | EN ON SWITCH
X b X 0 NONE
0 1] [ 3 | 1
o 01 1 1 2
0 1 0 1 3
ol 1] 1 1 4
] 0 [ 5
1 0 1 1 5]
1 1 0 1 7
1 1101 1 8
Ao, A1, Az
Logic "1" = Van = 2.4V  VeEnH T 4.5V

Logi¢ "0" = VaL < 0.8V

| PIN CONFIGURATION

ORDERING INFORMATION

TEMPERATURE RANGE

PART NUMBER PACKAGE
. IHE108M.IE -55°C to +126°C 18.pin CERDIP
Ceramic package avaflable as "
special order only {IHE10BMDE/CDE) IHE108CJE O Cto70°C 18 pin CERDIP
. : 1H6108CPE 0°C to 70°C 18 pin plastic DIP
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IH6108
ABSOLUTE MAXIMUM RATINGS

VINGA, ENIto Ground ..o..vvvviiiieeaea. ... —15V t0 16V
Vs orVoto V" s irennaeana, . 0,32V
VsorVoto Ve «..oonles . ceeaes. 0,32V
VFto Ground ...oovieiinieins DR 11
V-to Ground ............ P, -16Y
Current (Any Terminal) ......oveinrineneeenanat .. 30mA

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to

the device at these ar any other conditions above those indicated In the oper:
rating conditions for extanded periods may affect device reliability,

ELECTRICAL CHARACTERISTICS v* =15V, v~

Current{AnalogSource or Drain} .
Operating Temperature ...
Storage Temperature '
Lead Temp (Saldering, 10 sec)
Power Dissipation (Package)* ....

*All leads soldered or weided to PC board.

70°C.

-ational sections of

BEINTERSIL

e ... 20mA

L sst0125°C

-85 to 150°C
........ 300°C
e 1200 mwW

Derate 10 mW/® C above

the devica, These aro stress ratings only, and functional operation of
f the specifications is not impllec. Exposure to absolute maximum

—15V, Ven = +5Y (Note 1), Ground = 0V, unless o‘_tne,rwise-specifi_ed.

Figure 1. Yransition Switching Test

3.84

. ] NO MAX LIMITS TEST CONDITIONS
CHARACTERISTIC| MEASURED | TESTS | TYP | — UNIT
E TERMINAL | PER | 25°C M SUFFIX C SUFFIX
TEMP -§8°C| 25°C {125°C | p°C | 25°C | 70°C X §
. & 180 | 300 | 300 400 350 350 450 Vo = 10V, Is = =1.0mA | Saguence sach switch on
rDston) StoD -] 150 1 300 1 300 400 350 350 450 0 [Vp =-10V, Ig==1.0mA |VaL = 0.8V, Van =24V
S |arosony, 20 | % | B FOS(ommax — MbS{enmin
wl _ Arbsion) = ——fgEoee Vs.= 410V
3 & 0.002 0.05 50 01 |. 50 Vg-= 10V, Vp =10V - -
T |'siorr 5 ] 0.602 0.05 50 0.1 S0 Vg =-10V, Vp = 10V
C 1 0.03 0.1 190 0.2 100 nA Vo =10V, Vg =10V Ven =0
H|lnioFr) D 1 Q.03 0.1 100 0.2 100 Vp =-10V, Vg = 10V - .
8 0.1 02 .| 100 0.4 100 Vs = Vo = 10V, Sequencie each switch on
IDany D 8 0.1 0.2 100 0.4 100 Vspamy = Vp = ~10V VaL = 0.8V, Van = 2.4V
1 {lantom of tagen) | B0, A1 or A2 3 .01 =10 =30 =10 =30 Va = 2.4V or OV
Nlanorry  laet | ¢ Inputs a .01 10 30 10 30 Va = 15V ar OV
P Ap Aq - nA .
ulia » Ap 3 . -10 | -0 -0 | -a0 VEN =5V All vy =0 (Address pins)
T EN 1 =10 —30 =10 -30 VeEn =0 _ — .
ttransition o 0.3 1 See Flg. 1
D [topen C 0.2 See Fig. 2
| ¥ HoniEny D 0.6 15 us [Ses Fig. 3
N Jtott{EN} D 0.4 1
A|'CFF" isofation D 80 dB fven = 0, AL = 2000}, CL = 3pF, Vs = 3 VRMS|
M =500 kHz e :
1 |[Cstorn) 3 8. e I Vs=0
C|Cafoth D 25 pF (Vo =0 VEN = OV. f = 140 kHz 10
1 MHz :
Crs(oth) D10 S 1 Vs=0,Vp=0
S‘ Supply  * | T v+ 1 40 209 1000
pJCurrent - V- 1 2 100 1000 VEN = BY .
E Standby + vt 1 1 100 1000 A All V=0 or 8V
¥ Current - V- 1 1 100 10Q0 VEN =0
NOTE 1: See Enable Input Strobing Levels, Section 1.
Va av
tr < 160ns ' ! -
1t < 100ns D-Wj—-—ﬁﬂ%
ttransia-1)—
—— O |
Vout
¥s1 = +10V
Vga = 10V
Va 500 —3— trans{1-8)
IHE108 =Y E :
= = —t-S1 ON-m-] | 58 ON—=| Jreti— 51 ON—mn| fse—58 ON—Fw=-
EN +av +10V
ND VT i [==E—tians (1-8).
'L' Vour
Vg1 = =10V
Veg = 10V
PROBE IMPEDANCE ~10v
Re.= 1ML s (BT .
Cs < 30pF krana(3-1r



IH6108

1BV
Az 51 .
A T I
Ag 46108 = S§7
58
E",'.IO— Vour
D. L
Va -{ l §2oon = 35pF
L Jeno gy T
+15v
T 81
:? - Vs1
:g%sz THRU
As]  IHE108 = sa
= out
EN : +—0 Vour
Ve -{ l . 1K F=aspF
' GND  _jgy

Va

k< 100nsg
11 < 100na
' 0.8V

Vei=pv

3V -

Your
51 ON

S8 ON

Ven
tr < 100ns

1 < 100ns
0.8 /

Vour
L. .

Vg1 =5V

tEN(an)

:; “tENem

10%

50%

topen

Figure 3. tan and tert Switching Test

IH6108 APPLICATION INFORMATION

|. ENable Input Strobing Levels
The ENable input on the IHE108 requires a minimum of + 4.5V -
to trigger to the *“1” state and a maximum of +0.8V totrigger
to the 0" state. If the ENable input is being driven from TTL

loglc, a pu-ll-u.p-,resiétor:of 1k to 3K is required from thie-gate

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

i

0 ~ IE 5y KL
& iE
5] DM7104M 2]
TTL LQGIC .. 3y
] n] ov [~ L.
] o
(5] 3]
g o

Figure 4. ENable Input Strabing from TTL Lagic

i
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IH6108 APPLICATICN INFORMATICGN  (Continued)
When the EN input is driven from GMOQ logic, no pullup is necessary, sée Fig. .-

+5V

CD4009

wE‘Jlailﬂlalli!EJLTJ

y
.';]quﬂmralrlmmrg .

| a1 ~ 1641

3 Ll 5]
B 15y [3] [i2GnD
. & [ 1He108 i rsv

[ s

s:[6] - 11)S6

s il

b[g] 9)ss

Figure 5. ENable tnput Driven from CMOS Legic

The supply voltage of the CD4009 affects the switching speed of the IH6108; the same is true for TTL supplyvoltage levels. The
chart below shows the effect on tt.-ans fora supply varying from +4.5V to +5.5V. .

CMOS OR TTL SUPPLY VOLTAGE TYPICAL firans @ 25°C

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

+5:50V ' 175ns

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

'

The examples shown in Figures 4 and & deal with ENable strobing when expansion to more than eight channels.is required; in
these cases the EN terminal acts as a fourth address input. If eight channels of less are being multlplexed the EN terminal can
be directly connected io +5V Icglc supply 1o enable the IHE108 at all times.
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IH6108 APPLICATION INFORMATION (Continuea:

Il. Using the IH6108 with supplies other than
+15V . ‘

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

Cautioﬁ 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) to v +
(pin 13) via a silicon dicde as shown in Figure 8. When using
this type-of configuration, a further requirement must be met-
the strobe levels at AD 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 & the EN voltage is 11.3V which means that
logic high at ADand A1is=+8.8V (logic low continuesto be=
0.8V). in this configuration the THE108 cannot be driven by
TTL i+8Y) or GMOS (+5V) lagic. It can be driven by TTL open
collector logic or CMOS logic with +12V supplies.

I the logic and the IH6108 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 viclates the 0.7V differentiat voltage
required between V+ and EN. (See Figure 7) A 1uF capacitor

can be placed across the diode to minimize switching

glitches.

(Vour) D|B ]

IH6108

" Figure B. IHE108 Connection Diagram for less than 15V Supply Operation.
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IHE108 APPLICATION INFORMATION (Continued)

L)
N
- : KJN‘?M OR ANY SILI.CON DIQDE
L-é;-ﬁ
=T = —=] B
7 - ~12v[3] i
- E E ) E IH&108 :|13 +92V
CDA009A
@ = B iz]
NC ] ' [8] @
[ ] 3 o]
o i — Mo 7]
8 ] = 7

Figure 7. IH510B Connection Diagram with ENable Input Strobing for less than +15V Supply Operation,

tii. Peak-to-Peak Signal Handling Capability The\electrical specifications of the IHE108 are guaranteed
The IH6108 can handle input signals up to £14V lactually for £10V signals, but the specifications have very minor
-5V to +14.3V because of the input protection diode) when changes for +14V signals. The notable changes are slightly
using =15V supplies. lower 7Dsony and slightly higher leakages.
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FEATURES

¢ Pin compatible with DGSOS Hi- 506 & AD7506

¢ Ultra Low Leakage — Ip(sf < 100pA

+ +11 analog sighal range

® psion) <700 ohms over tull signal and temperature'
range

. Break-before-make switching

» TTL and CMOS compatible Address control )

* Binary Address control (4 Address inputs:control 16
channels)

* Two tier submulhplexing to facilitate expandability

¢ Power supply quiescent curreit less than 100yA

¢ No SCR Iatchup

~ IH6116
16-Channel
CMOS Analog Multlplexer

GENERAL DESCR’IPTION
The IHB116 is a GMOS fnonolithic, one of 16 multiplexer, The

" partis a plug-in replacement for the DG506. Four iine binary

decoding is used so.that the 16 channels can be controlled by
4 Address inputs; additionally a fifth input is provided to use
as system enable. When the ENable input is high (5V) the
channels are sequenced by the 4 line, Address inputs, and
when low (OV), all channels are off. The 4 Address inputs.are
controlled by TTL logic or CMOS logic elements with a “'0”
corresponding to any voltage less than 0.8V and a ‘1" cor-

. responding to any voltage greater than 3.0V. Note that the
- ENable input must be taken to 5V'to enable the system.and

1ess than 0:8V to-disable the system.

| FUNCTIONAL DIAGFIAM

s oo
soYo 4

VouTio)

S1g T e ]

TO DECODE LOGIC
CONTROLLING. BOTH.
TIERS OF MUXING

I ADDRESS DECODE |

ENABLE
10f 36

1of3

A Az

4 LINE BINARY ADDRESS INPUTS
@ 0 0 1ANDEN @ 5V
ABOVE EXAMPLE SHOWS CHANNEL 9 TURNED ON

DECODE TRUTH TABLE

ON SWJT.GH .

As [ Az | A1 | Ag | EN
X X % X 0 NONE
o |. g 0 0 1 1
b oo |1 1 -3
1} 0 1 0 1 3
o 10 1 1 11 4 .
o1 1o 0 1 5
Q1 0 B | 6
0 1 1 011 7
0 101 1 1 8
140 }.0 Q 1 9
1 F o]0 1 |1 10
1 Q 1 0 1 11
1 o] 1 1 1 12
1 1 a o] 1 13
T 11 0 1 1 14
1 1 1 |0 17 15
1. 1 1 ‘1 1 1 16

Logic “1" = Va = 3.0V Venu 2 4.5V
Lagi¢ "0"="VaL < 0.8V

PIN CONFIGURATION -

TOP VIEW
VCOMMON TG SUBSTRATE

ORDERING INFORMATION [ pART NUMBER | TEMPERATURE RANGE |  PACKAGE
Cerarni'c package available as IH6116MJI -55°C to +125°C ‘28 pin CERDIP
special order only (IHET1G6MDI/CDI} 1HB116C I 0°C 1o 70°C 28 pin CERDIP

‘ IH6116CP] 0°C to 70°C 28 pin Plastic DIP

3-89

| 3



IH6116
ABSOLUTE MAXIMUM RATINGS

Vin {A; EN) to Ground , |, —15Vto 15V
Vs Or VDO V™ it e . 0,82V
VB OFVDAO V™ tiiiinisininiiiasassanenennass 0, 32V
BT T T U |1
R (= o T o o =16V

CurrentAnyTerminal) .......ovueennn.on

- BINTERSIL

Current (Analog SourceorDrain) . ..o v evvcnn.s. 20mA

Operating Temperature ........ vernensseals —9510125°C
Storage Temperature ................. cvene —BB1G150°C
Lead Temperature (Soldering,10secs)............. 300°C
Power Dissipation (Package)* ......... ... 1200mwW

*All leads soldered or welded to PC board. Derate 10 mW/° C above
70°C.

Stresses above those listad under Absolute Maximum Flatings may cause permanent damage to the device. These 2re siress ratings only, and functiogal operation of

the device ai these or any other conditions above those:in
rating conditions for extended periods may affect device rellability.

ELECTRICAL CHARACTERISTICS v* = 15¥ V™= — 15V, Ve == 4 5‘;:' {Note 1), Ground = 0V, unless otherwise spacified,

icated in the operational sections of the spacifications is not implied. Exposure to absolute maximum

3-100

i NO MAX LIMITS TEST CONDITIONS
-CHARACTERISTIC | MEASURED | TESTS | TYP UNIT
. ' | TERMINAL | PER |25°C M SUFFLX C SUFFIX 1
: : | TEMP " |-s5°¢ | 25°c |125°c| o°c | 25°C | 70°C . L
. 16 480 | 600 800 700 B0 £50 750 Vp =10V, Is = -10mA | Sequence each switch on
IDS{ON) StoD 16 | 300 600 540 700 850 650 750 2 |VD=-10V,Is = 10mA | VaI, = 0.BV, Vay =3V
i' ArpsioN) 20 % | Arpsion) = EEEM_H%E.‘::E’_”)_""E Vs = %10V
. ®_Jooi |} o041 50 02 | 80 Vs =10V, Vb =10V
17 isioer R 16 | 001 1 04 50 02 50 Vg = -0V, Vo = 10V :
c 1 0.1 0.2 160 0.4 100 _{ nA |Vp =10V, Vs =-10V |Ven=0
H lD{OFF) o D 1 .| 03 J 02 |.100 .| 04 | 100 C Ve =10V, V=10 .
16 01 1 - -, 0.2 100 a4 100 Ve = Vo = 10V Sequence gach switch on
Ipjony | . D 16 0.1 0.2 100 0.4 100 Vsiall) = Vo = —10V | VL = 0.8V, Var = 3V
T |Tawn) or ‘ 3 o —10 | —30 -0 [ -a0 VA= 3.0V
INlaemn 4 .01 ) 10 30 10 30 Va =13V
P o Aear |
ufia . Az Az 4 . . =10 =30 =10 ~30 Al Va=0
. = “EN 1, =10 ~30 =10 -30
ttrana =3 0.6 1
D topen 5] 0.2 -
¥ 1EN¢on) D 0.8 1.5 48 |See Fig. 3
N Tetniory X D 0.3 1 X
A "OFF" Isolation D €0 "dB |[ven =0, RL = 2000, CL = 3pF, Vg = 3 VRMS,
Iy - - |f = 500 kHz
| [atoFR S ‘ 5 . Vs=0 ] i
G Cd (OFF) D 40 pF {Vo =0 VeEn =0, f= 140 kHz to
1MHz
Cds(OFF) D to & 1 Vs =0,Vp=0
E‘ Supply + v ki 55 -200° 1000
p [Curtent | = V= 1 2 . .. 100 1000 [VEN = BY-
P | standby + v+ 1 1) 100 1000 | ua AllVa=0orav
v | Current - v 1 1] 100 1000 VEn =D
"NOTE 1: See Section V. Enable Input Strobing Levels, Y v
. I <100ns
§<100ns 0V 50%
Wrans{1B=1) g
"y — 10V 1
Vour
Va1 = 10V
Vsig = 10V
| birgns (1-38)
a J -1ov
=51 ON —oee] f=— 516 ON ~—= f—51 ON =y F=—515 OGN~
= +10v
—h-‘ brens(1-15)
Yout
) Vi = 140
-.Iz-: PROBE IMPEDANCE Vot = +10¥
Rp = M2
Cp S 30pF
Reuns 1), ]
Figure 1 !
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+15¥ . +15V

s &

SETAR 2V | ey ——
=518 0] 52 THRU 816
519~ "
ouT
Vour Vour
-]
Va 2000 36pF 1K 2pF

5
EN
b < 100ma
y n I < 100ns )
e tome
Vour Ve = -2v . ) Veur 1ENots
av A
510N . 0%
. — tEN[n)
) . ) Vg1 = -5V s B
Flgure 2 ‘ Flgure 3 .
IH6116 APPLICATIONS
, " . +ISY -15V
l. 1 out of 32 channel multiplexer using 2 IHE116s : T
EN
L
HE116 -
As S5 51
Aq
Az —= Vour
Aa .
e _bww - - -5V
TTILOR | .| & |
CMOS T T
INVERTER
n \ T
. IHE116- -
' T EN|
*TTL Inverter must have resistor | | l | I ! | | i I | | | I ] |
puilup to drive EN Input. - :
. : ' $az o oS
" DEGODE TRUTH TABLE DECODE TRUTH TABLE
A | As | Ao | A1 | Ao | ONswiTCH ' As | Az | A | A1 | Ao | ONSWITCH
0 1) Q 0 o 81, ' 1 .0 0o} o0 o817
1] Q oo T 52 1 -0 Q "] 1 $18°
0|0 o [1 |0 | £3 {11 { 0 @ 1 | 0 519 -
1] 0 o 1 1 54 1 0 Q 1 1 520
4] 0 1 0 o 55 1 0 1 0 0 521
0 0 1 o] 1 S6 1 o 1 0 1 S22
0 0 1 1 Q 57 1 1] 1 1 0 523
0 1] 1 1 1 58 k [¥] 1 1 1 S24
o 1. 0 |0 0 59 1 1 0 Q [t} 525
o} 1 0 1} 1 810 o 1 0 0 1 526
1] * 0 1 0 SN 1 1 o 1 1} 527
1] H o] 1 1 512 1 1 1] 1 1 828
1] 1 1 o] 0 813 1 1 1 0 0 529
1] 1 1 0 1 814 1 1 1 o] 1 530
0 1 1 1 o 815 1 i 1 1 0 531
0 1 1 1 1 516 Figure 4 1 1 1 ‘1 i 532
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IHE116 APPLICATIONS icontined)

II. t out of 32 channel multiplexer using 2 IH6116s; using an IH5041 for submultiplexing

+15V -5V .

EN
%
HE1E ' ‘ v W
‘ - +5V 418V
] ' ‘ T H5041 T
Hp JEEETTTTTTTTeT T 5
An | S . o S1 oK D

C - 0
Aq i e 1INy D—D— o
by —L 1 ‘ -

+15Y ~15V¥ oK

" o Vo

T . | 52 bz
'r'rl.t:ua'k ] , [~ L
cMos | | T . = .
INVERTER IHE116
. - Vo
ST o
Saz ‘ . S17 S
M . i . -

“TTL gate must have
pultup resistor to + 5V to drive EN Inpuls

DECODE TRUTH TABLE .. DECODE TRUTH TABLE
A4 Az | A | Aq Ay ON SWITCH : Ag | Az [ Ao | A4 Ap CON SWITCH
Q [+ a o 0 S1 1 0 | 0|0 Q §17
o o 0 o |1 32 1 o | o -G 1 318 -
H 0 0 1 10 33 1 n. | o 1 0 519
0 0 Q 1 1 sS4 1 170 10 1 1 320
0 s} 1 o [ S5 o1 [+ 0 821
o] o] 1 0 1 i) 1 1] b v 1 Sz2
o] 0 1 1 o] 57 1 0 1 1 0 $23
Q o 1 1 1 88 1 o[ 1 ] 1. 524
0 1 5} G G 59 1 1 a. 0 Q S25
0 1 0 0 1 S10 1 1 0 0 1 528
o |1l o1 0 S11 1 1 A 0 827
0 10 | 1 812 1 1 e [ 11 528
o1t 0i0 813 1 il o [o 529 -
0’ 1 1 8 1 S14 101 1 G 1 - 330
0 1 1 1 0 815 1 1 1 1 [ 831
0 | 1 1 1 1 516 1 1 1 1. 1 - S32
Figure &
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{H6116 APPLICATIONS (Cont\nued)

Ill. 1 out of 64 multiplexer using 4 116s and iH5053 as submultiplexer

TTL/CMOS™ INVERTER. .

EIINTERSIL

Vi -Vn
TTL/CMOS NOR GATE " 5V SV
: T
A
Ay . 'IHB116
oAz ‘ 1.0UT OF 16 .
A A T ENABLE ux : . G I
so——— : g |on
A4 - s . |
CAFFTTFTITTELLE T he : !
ANALOG INPUTS N N
SESEY
Ag T‘
- 1H6116 o
Ag 10UT OF 16 —o)s"‘ De
. Az MUX 2
Do»——q—n ENABLE .
J- P
v TTTTTT! |[HH|32 ‘
ANALDG INPUTS \H5053 vour
Y o
:“ IHE116
2 1 0UT OF 18
ENAB:; Mux Sa D
3
) - l _"‘T"
B [JTTTTTET T T I
ANALOG INPUTS i3 D_D_ J
Ag —‘[
A1 |
ne IH5116 B ™
10UT OF 16
Az MUX S
ED ENABLE!
' o TTTTTT ||||||5‘l va vz
pzﬁh.??é?.ﬁgf'lohﬁme EN Inpuis ANALOG NPUT J_--'— f1éV‘

IV. General note on expandabitity of IH6116

Figure &

The IH6116 is a two tier muftiplexer, where sixteen input
channels are routed to a common cutput in blocks of 4. Each
block of 4 input channels is routed to one common autput
channel, and thus the submultiplexed system looks like 4
blocks of 4 inputs routed to 4 different outputs with the 4
outputs tied together. Thus 20 switches are needed to handle

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 commen
output. Aiso the expandability into 32, 64, 128, etc. is
facilitated. Figures 4, 5, and 6 show how the IHE116 is
expanded.
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Figure 4 shows a 1 of 32 multiplexer, using 2 IH6118s. Since
the 6116 is itself a 2 tier MUX, the system as shown is
basically a 2 tier system. The four output channels of sach
8116 are tied together so that 8 channels are tied to the Vout
common point, Since only one channel of information is on
ata time, the common output will consist of 7 OFF channels
and 1 ON channel. Thus the output leakage will correspond
0 7 Ipjotts and 1 In(en), or about 1.0 nA of typical leakage at
roam temperature. Thruput speed will be typically 0.8ys for

ton and 0.3us for tasr. Thruput channei resistance will be in
the 50010 area. ‘

Figure 5 shows the 1 of 32 MUX of Figure 4, with 2 third tier of
submultiplexing added to further reduce leakags and output
capacity, The |H5041 has typical ON resistances of 5001
{max. is 7511} so it only increases thruput channei resistance
from the 500 ohms of Figure 4to about 550 ochmsfor Figure 5.
Thruput channef 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 to get the third tier of
MUXing. The VouT point will see 3 OFF channels 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 1.3us for ON
time and 0.8us for OFF time.

The H2053 was chosen as the third tier of the MUX because
it will switch the same AC signals as the IHET18 (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

BINTERSIL

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

V. Enable input strobing levels

The enable input (EN} acts as an enabling or disabling pin far
the IH6116 when used as a 16 channel MUX. However, when
expanding the MUX to more than 16 channels, the EN pin
acts as another addrass input. Figures 4 and 5 show the E
pin used as the A4 input. . :

For the system to function property 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 resistor of 1k or
less should be used to pull the output voltage up to 5¥. When
using CMOS legic, the high state goes to the power suppiy
80 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 IH6108 data sheet for details.

APPLICATION NOTES

Furiher information may be found in;

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

AD06 “A New CMOS Analog Gate Technology,” by Dave
Fullagar

AG20 “A Cookbook 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 external resistors and/or diodes to eliminate whatis commonly known as a latch up or SCR action.
Beecause of this fact, the Tosion Of the switch Is maintained at specified values.
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FEATURES S

¢ Driven direct from TTL or CMOS logic

* Translates logic levels up to 50V levels -

* Switches 20Vacpp signails when used in conjunction
with Intersil [H401A Varafet (as an analog gate)

* {oN < 300nS & lorr < 200nS for 30V level shifts

* Quiescent supply current < 100ua for any state {d.c.)

* Provides both normal & iniverted outpuits

'

GENERAL DESCRIPTION . .

“The IH6201 is a CMOS, Manolithic, Dual Voltage Translator;
it takes the low level TTL or CMOS logic level and converts
them to higher levels {i.e. to 215V swings!. This transiator is.

typically used in making solid state switches, or analog
gates.

IH6201

Dual CMOS Driver/

Voltage Translator

Wher used in -conjunction with the Intérsil IH401 family
Varafets, the tombination 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. to# time < top timé). The combination has typical tosr

- = 80nS and typ. toa = 200nSfor signalsup to 20¥pp in

amplitude.

CATIL T ‘i'np'_ut strobe. will force the # driver output up to
vt level; the B output will be driveri down to the V™ level.

When the TTL input goes to “0", the @ output goes to V™ and
6 goes to V; thus 6 and @ are 180° out of phase with each
other, These-complementary outputs-can be used tocreatea
wide variety of functions such as SPDT and DPOT 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 supplies;
however a wide range of V¥ and V™ is possible, however

VT > 5V is necessary for the driver to work properly.

BLOCK DIAGRAM

tSY___MSY pRivER S8V +5V DRWER
\ DUTPUT - OUTPUT

wee | { 1 icaic ' ¢
STROBE STROBE
INPUT; * 15V N INPUT; 15V -

— — 2.

SCHEMATIC DIAGRAM {ONE CHANNEL)

PIN CONFIGURATION

TIL iNPUT 1
L' .
GND

+5v
vyt

TTL INPUT 2

OUTLINE DWGS
DE, JE, PE

ORDERING INFORMATION

PART NUMBER | TEMPERATURE RANGE
*|HB6201CDE 0°C to 70°C
*IH6201MDE =55°C ~ +125°C -~

IHE201CJE ___DPCto70°C..
IHB201TMJE " -55°C o 125°C .
1H6201GPE 0°Cto 70°C

Special Order Only-

DRIVER
) ouTAUT
—p

i

DRIVER-
QUTPUT
§ .
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- ABSOLUTE MAXIMUM RATINGS

BINm=RSIL
Operating Temperature .. ... . —55°Cto +125°C

Storage Temperature ................. —85°C to +150°C
Lead Temperature (Soldering 10sec)............... 300°C

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

sections of the specifications is not .implied;.Exposure'm'absolute maximum rating.conditions for.extended periods may affect

device reliability.

 ELECTRICAL SPECIFICATIONS V* = 418V, V"= 16V, Vi = +5¥

When the input strobe voltage 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 IH401
family of Varafets; these are N-channel J-FETS with built-in
driver diodes. Driver diodes are necessary to isolate the
signal source from the driver/translator output; this prevents
forward biasing. between the signal input and the +Vcg
supply. The IH5201 will drive any J-FET provided some sort
of isolation is added’ie.’

IH6201CDE - 1HE201MDE
| ITEM CONDITIONS |25 | +25°¢ [ +85°C | -65°C |+25°C [+125°C|UNITS
8 or B driver output swing vty 1. fig. 2B 28 28 28 28 | 28 28 | vpp |
Vin stiobe leved (17 for =14V 3.0 3.0 3.0 24 24 24 Vp.c.
proper translation g=-14v
ViNn strobe level (0"} for = -14V 0.4 0.4 0.4 0.8 0.8 0.8 Vp.c.
proper transiation = - G =14y ' _ . ,

- N Input strobe current draw Vin =0V or +5V 1 1 1 1 t 1 wh
{for OV — 5V range) B ‘ . .
ton time ' oo 25 CL=30pf| 400 | 400 | 400 | 300 |-300 | 800 | nS

: switching turn-on time E S ' :
] fig. 2B
toff time wnoov T CL=130pt’} 300 | 200 | 300 | 200 | 200 | 200 | nS
i switching turn-off time ’
fig. 2B . .
I+ (V+) power supply Vin = OV or +5V 100 100 100 100 100 100 uh
guiescent current ‘ .
I- (v-) power supply VIN = 0V or +5V 100 100 | 100 100 100 100 ph
quiescent current
IL (VL) power supply VinN = OV or +5V 100 100 100 100 100 100 uA
] quiescent current

APPLICATIONS -

i. INPUT DRIVE CAPABILITY SIGNAL INPUT

The strobe input lines are designed to be driven from TTL v REFERRAL

logic levels,; this means 0.8V — 2.4V levels max. and min. _I—L RESISTOR

respectively. For those users who require 0.8V to 2.0V oy | DRIVER .

operation, a pull-up resistor is recommended from the TTL TeL INPUT ————] pans. ‘

output to +5V line. This resistor is not critical and can be in ISOLATION b

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 . =

up resistors, or any other interface, is.necessary. Figure 1

You wili notice in Figure 1 that a “referral” resistor has been
added from 2N4381 gate to its source, Thisresistor is needed
to compensate for inadequate charge area curve for isolation
diode (i.e.if C vs. V plotfor diode < 2 [Cvs. V plotfor output.J-
FET] switch won’t- function; then adding this_ Tesistar
overcomes this condition. The “referral” resistor is normally
in the 100k to 1M1 range and is not too critical.

Hl. MAKING A COMPLETE SOLID STATE SWITCH
THAT CAN HANDLE 20Vpp SIGNALS

The limitation on sighal handling capability comes 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
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APPLICATIONS, CONTINUED

limiting. In fact max, signal handling capabllity = 2. (Vp. +
V") Vpp where Vp = pinch-off voltage of J-FET chosen.
.8 Vp = 7V, V7 = 18V . max. signal handling = 2 {7V +

—158V) Vpp = 2(7V-15)pp=2-BVpp)=16Vpp. Obviously to

get = 20Vpp, Vp = 8V with V™ = -15V, Another simiple way to
get 20Vpp with Vp = 7V, is to increase V™ 1o —17V. In fact
using V"= +12V or +15V and 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 fand
+15V supplies) is that you wiil have a much lower Rps(on)
resistance for the Vp =7V fet.li.e. for the 2N4391 fet
DS{ON) = 220, Ipsion) =~ 350) .

Vp=7v Vp=5V

A

The IHE201 is a dual translafd[, each contaiqing 4 CMOS FETs. The schematic of one-half iH6201, driving one-fourth.of an

IH401, is sh.OWn-in Figure 2A;

SV oyt
| —
10Ks} 4k
G
i I3 t
CMOS [
INPUT r— | |
STROBE | 86 |
L | _VARAFET |
= o — ==
aND
+15v
1k
| e
i
]
S |
Tk
-15v
TRAANSLATOR
Figure 2A

8 -1sv

i +1sv

3v

. o¥

%
+15V /
/ 10%
—

o

-15

+15
—er—
av

dus

+15

[
[
{1
||

10%:

1 r

-15¥

| =]

o

[=— lon —= ] tOFF |—

"

NOTE: Each translator output has a g and §output. & Is just the inverse of @,

A very useful feature of this system is that one-half of an 1HB201 and one-half of an IH401 can combine to make a SPDT switch,
or an IH6207 plus an IH401 can make a dual SPDT analog switch. (See 1)

I. Dual SPST Analog Switch

EE TR N - P
L_z_j LEI i [
=] —  [3] [14] -15v

(3] 1H401 3 [ 1HB201 E——_L
& E— [ EEI
H 'Ij‘:EI = ig———
3] 5 L2 )

NQTE: Either switch is turned on when strobe input goes high,

Il. DPDT Analog Swilch

0 e i o[ 1TTh
B fis——C
3 ’ A s

’_E IH6201 i3

5} gy =
5] 1] +15v
0 i
3] ]
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APPLICATIONS, CONTINUED . : .

IIl. Duai SPDT o o - IV. Dual DPST

i ]

Cm|
Chg T
By aad
i3] -15v
IH6201 1

[ iB
2 i}
—3 12—
@ &
figf+sv = . TE 2l—
R < &2
1]

8] E'ﬁ@=

IHB201

2] [ (o) fol (5] [ (][]
mmmmmh%

o
]u
PBE
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“

FEATURES

* Ultra low leakage — Ip(eti; < 100pA

® rps(on) < 400 ochms over full signal and temperature
range

¢ Power supply quiescent current less than 100u:A

* 114V analog signal range

» No SCR laich up

= Break-before-make switching

¢ Binary Address control (2 Address inputs controf 2
out of 8 channels}

* TTL and CMOS compatible Addréss control

* Pin compatible with HI509, DG508 & AD7509

IH6208

4-Channel Differential
CMOS Analog Multiplexer

GENERAL DESCRIPTION

The IHB208 is a monslithic 2 of 8 CMOS multiplexer. The part
is a plug-in replacement for the DG508. Two line binary decad-
ing’is used so that the 8 channels can be controtled in pairs
by the binary inputs; additionally a third input is provided to
use as a system enable. When the ENabie input is-high (V)
the channels are sequenced by the 2 line binary inputs, and
when low (0V) all.channels are off. The 2 Address 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 to 5V to enable the system, and
less than 0.8V to disable the system. ' ’

FUNCTIONAL DIAGRAM

) T e S P—

52a o/ o—+
ssao/ O
Sda o/ o—o—

EN SWITCH
|

R . V. "

. =
Sbo——p—————

§2b o/' [ S—Y
sabo/v 0~—-
s4b o/ o—

ADDRESS DECODE
10F 4

2 LINE BINARY ADDRESS INPUTS
{0 D) AND EN =5V (EN="1" FOR +5V, “0” FOR 0V,
ABOVE EXAMPLE SHOWS CHANMELS 1a & b ON.

DECODE TRUTH TABLE

ON

A1 | Ao | EN | SWITCH |
PAIR

X | x°| 8 | NONE

0 0 1 1a, 1b

0 1 1 2a, 2b

1 a 1 3a, 3b

1 1 1 4a, 4b

Ao, Ad

LOGIC ™" = Van Z 24V VEng 2 4.5V
LOGIG “0" = VaL = 0.8V

PIN CONFIGURATION

& [T]e
EN [Z]
v-[3]
51a [2]
sz [5]
§3a i8]
Sda [F]
by [E]

ORDERING INFORMATION

c ic package available PART NUMBER | TEMPERATURE RANGE PACKAGE
eramic pa avai as - -
" : IH620BMJE —55°C to-+125°C 16 pin CERDIP
special order only (tHE208MDE/CDE -
P ve } _IH8208CJE 0°Cto 70°C 16 pin CERDIP
IHE205CPE 0°C to 70°C

16 pin Plagtic DIP
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ABSOLUTE MAXIMUM RATINGS
ViN (A, ENS to Ground - . .. '

VsorvotoV' .. .ooeeinn....

VsorvptoV iiveee.

VIO Ground ..uuviiiiii i e 16V
V™ to Ground .......... -16vV
Current (Any Terminal) ........ 30 mA

Current {Analog-Source or Drain) .
Operating Temperature
Storage Temperature ...
Lead Temp (Scidering, 10 sec)
Power Dissipation (Package)”

 BINTERSIL

ce e 20 mA
-55 ta 125°C
-85 to 150°

....... 300°C

1200 mwW

*All leads soldered or welded to PG board. Derate 10 mwW,* C above.

70°C.

Stressas above those listad under Absolute Maximum Ratings may cause permanent damage ta the device, These are stress ratings only, and functional operation of
the device at thess or any other gonditions above those-indicated i the cperational sestions of the specifications is not imglied, Exposure to absoiute maximum

rating conditions for extandad perieds may affect device reliability.

niess otherwlise specified.

ELECTRICAL CHARACTERISTICS v* =15V, V™= =15V, Vey = + 5V (Note 1), Ground=0V, u

Figure 1. trrars Switching Test
3-110

NO i N | TEST CONDITIONS
CHARACTERISTIC] MEASURED | TESTS | TYP MAX LIMITS UNIT|
, | TERMINAL | PER |25°C M SUFFEX ___CSUFFIX
TEMP -55°C | 25°C | 128°C | 0°C | 25°C | 70°¢ : )
8 180 | 300 | 300 | 400 | 350 | 350 | as0 .|¥p = 10V, Is ==1.0 mA |Saquenca each switch on
rHSGN) Sto D 8 | 150 | 300 .[ 300 | 400 | 350 4 350 | 450 0 Vo =-10V, g = =1.0 mA{VaL =0.8Y, Van =24V
.o | . IDS{animax ~ [DS(onjmin " '
\i Arns,(pn;. . 20 % | ArDsion) PTG Vs = 10V
1 . 3 0.002 005 | 50° 0.1 56 Vg = 10V, Vp.=-10V
T |lsjoer L] 8 |0.002 008 | 450 0.1 50 Vs = =10V, Vp = 10V v
o 2 0,08 0.1 50 0.2 ] 100 | na |vp=1ev, Vg=-10¥ |Ven=0
H [loks . D 2 0.03 | . 0.1..], 50, 0.2 | 100 Vp =-10V, Vg =10V
8. |02, 0.2 50 0.4 100 \g All= Vp =10V .| Sequence éach switch on
Jinion D 8 9.1 0.2 50 04 | 100 Vsl = Vp =-10V Var =0.8Y, Vay =24V
[J =) 2 .01 -10 | =30 -10 | -s0 Va = 2.4V or OV
N [lagety 2 .01 10 36 10 30 Va =15V or OV
P i
Ulla AO, A1 H -10 | -30 -10_| -30 VEN = 5V Allva=0
T EN 1 10 [ -30 -10 [ -30° Ven = 0 ) {Addrass Pins)
trans In] 03 1 See Fig. 1
topen D 0.2 < See Fig. 2
D Meniony D 06 15 us |see Fig. 8
: tEN@H) | D 04 |’ 1 . .
A "OFF" Isolation D &0 dB |ven =0, R = 2000, CL=23 pF, Vs = 3 VRMS,
| . \ =500 kHz
| [Cstett 5 5 Ve=0
G [Cdioty D i2 pF |Vo=10 VeEn=0,f=140 kHz 10
. 1 MHz
Gisiaf DtoS . 1 Vs=0,Vp=0
S |supply ] ve 1 A0 200 1000 '
g Current - V- 1 2 100 1008 VEn = 5V
P |stancey + vt 1 1 100~ | 1000 A Al Va=0or 5V
y |Current .| - V- 1 A 160’ 1000 VEN = 0 '
"NOTE 1: See Section | Enable Input Strobing Levels.
SWITCHING INFORMATION
a.uv-L . .
1.4V [ 1 I A
7 - A 514
0.8v f\* o 31
i 'S3a - '
0 r =4
S3b) -
enginms 571 Dy —neee Ay 53b q_
V516 i v 501 —
CAVsisT / -
il L1 of—Fe]
IH6208 : -
o EN .
' v
GND v~ D2 o PROBE]
&#Re  ICP
0.9Vg40 L -é-
: Vs‘"’:l_ & PROBE IMPEDANGE
. Yrans—m- e tirans Re 2 1M0
Cp= SD_pF
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IH6208
SWITCHING INFORMATION (Gontinued)

Va r . *:%): +15Y
TR AR ... § - . v
SWITCH OUTPUT : s1b
zrsOEUE FIG. 2) _,| |_(_. _,_I l_(__ o2 & o
. - — tepen
o ‘ il o IH6208 =
0.5Vo— ‘ o —oYout
" 2000 SRISpF
Yo f
Vs—~ ’ - - =
Figure 2. topen | Break-Before-Make Switching Test
Vi R
& 1o00ns S8/, : N o +15Y
] |—tEN(om) . —=] |-(——~ tENGot) : T
o - w1 et _ st ‘
0.1V . . ————————0 5V
. o . A ALL OTHERS
SWITCH OUTPUT ‘ __E"'E 1HE208 4 :
Vour N EN
(SEE FIG. 3) ) I . = 0 Vout
<
?VEN }_GND l KD RaspF
0.9ve|- < B : 1 1 ~15% T
Vo™ = = =
-V
Figure 3. ton and toir Switching Test
IH6208 APPLICATION INEORMATION
I. ENable Input Strobing Levels )

_ The ENable input on the 1H6208 requires a minimum of - being driven from TTL logic, a pull-up resistor of 1k.to 3kQ is
+4.5V to trigger it into the “1”.state and a maximum-of required from.the gate output to + 5V.supply. (See Figure 4),
+0.8Y to trigger It into the “0" state. If the ENabie input is :

Ap 'I ~ El Ad
v 1K
7 |14 LIy ENr] B
G o B - 1H6208 :,_'J—..“
] DM7404N i ' 1ev (3] i 15v
(] TTL_LOGIC N I 1~ . ] ‘ s1a[a] ERL
+av
[4] ] 1. sa[E] - [Alsze
[5] i —————r . s3a [ - [lsse
[ DR : A sa[F} [Bsw
fﬁ ol 1 I 1

Figure 4. ENable Input Strobing from TTL Logic
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1H6208 APPLICATION INFORMATION (Continued)

When the EN input is driven from CMOS Iogic, no pullup is necessary. (See Fig. 5

5V
|—[ e
2 CD4009 5]
| cmestesic g
[4] 3] .
5 B ..
[ ol ao[E] ~ e a1
&l o} BN ll:lszna fe—
-I:—-E 5] -isv[3] ’ EHE\T
= s1a[4] ' | ER
s2a[5] 2] 520
. : . -saalg] - 11] 536
‘ s4a[7] ' mE
’ b1[E] 9]z

Figure 5. CMQOS Logic Driving ENable Pin.

The supply voltage of the CD4009affects the switching speed of the |H6208; the'same'is true for TTL supplyvoltage levels. The
chart below shows.the effect on firans for a supply varying from +4.5V to +5. 5V

CMOS OR TTL SUPPLY’ TYPICAL tirans @ 25°C
+4.5¥ 400ns
+4.75V 300ns
+5.0V 250ns
+5.25V ‘ _ 200ns
+5.50v . . 175ns

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

The examplés shown in Figures.4 and 5 deal with ENable strobing when expansion to more than four differential channels it
required; ih these cases the EN terminal acts as a third address input. If four channel palrs or less are being multiplexed, the
EN terminal can be directiy connected to + 5V to enabie the IH6208 at all times.

3112



IH6208 = |
IH6208 APPLICATION INFORMATION (continusd)

Il. Using the IH6208 with supplies other than
15V

The IHB208 can be used with power supplies ranging from
16V to 116V, The switch rpsion) will increase as the supply
voltages decrease, however the multiplexer error term (the
product of leakage times rosen)! 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 this is not done the
Address input strobing levels will not function properly. This
may be achieved quite simply by connecting EN (pin2)to V +
{pin 14) via a silicon diede as showhn in Figure 6. A further
requirement fiust be met when using this type of
configuration; the strobe levels at AO and A1 must be within

2.5V of the EN voltage in erder 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 AQ 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 |6gic or CMOS lagic with +12v
supplies.

Ifthe logic and the IH6208 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 1uF capacitor
can be placed across the diode to minimize switching
glitches.

YNg13

A CHANNEL SQURCE INPUTS

A CHANNELS
COMMGN DRAIN OUTRUT = Dy [1]

IH6208

2]
B

6

i

=

a 12y

B CHANNEL SOURCE INPUTS

EESEERE!
;4|—/

Le]

D2 = B CHANNEL DRAIN QUTPUT

{COMMON)

Figure B. |HE208 Connection Diagram for less than £15V Supply Qperaticn.
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IHE208 APPLICATION INFORMATION {Continued)
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AO'T Bl I‘l\w

WS

CDA4009A

mmmmmmmL

MIQEJ'@EJL;JLTJL?I

EN
Z] {H6208 El
il or—

12v[3] Elmpm
s1a[3] - J3lsm
S2a[3] 2] s20
siafg| | EDED
84a[7] i OES
23] E Eﬂz

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

lll. Peak-to-Peak Signal Handling Capability

The [HB208 can handle input signals up to £14V lactually
=15V to +14.3V because of the input protection diode) when

using £15V supplies.

3114

The efectrical specifications of the IHB208 are guaranteed
for Z10V signals, but the specifications have very minor
changes for £14V signals. The notable changes are slightly
lower Fiisiony and slightly higher leakages.
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FEATURES

¢ Pin compalible with HI507, DG507 & AD7507

¢ =11V analog slgnal range

® rps(on) < 700 chms over full signal and |emperature
range :

Break-| before-make sw:tchmg

TTL and CMOS compatible Address control

Binary Address control (3 Address inputs contrcl 2
out of 16 channels) -

» Two tier submultiplexing 1o faclliiate expandahllny
.* Power supply-quiescent current less than 100pA
e No SCR latch up

s Very low leakage Ineff) = 100pA

IH6216
8-Channel Differential
CMOS Analog Multiplexer

GENERAL DESCRIPTION

The IH6216 is aCMOS monolithic 2 of 16 multiplexer. The part
is a plug-in replacement for the DGS0O7. Three line binary
decoding Is used so that the 16:channels can.be controilledin -
pairs by the bihary inputs; additiohélly a fourth ihput is pro-

* vided to use as a system enable. When the EMable input is

high (5V).the channels are sequenced by the 3'line binary'in-
puts, and when tow (0V) all channels are off. The 3 Address in-
puts are controlled by TTL logic or GMOS-logic elements with
a “0" corresponding to ahy voltage less than 0.8 and a “{1”
corresponding to any voltage greatet than3.0V. Note that the

. ENable input must be taken to 5V to enable the system and

less than 0.8V to disable the system.

FUNCTIONAL DIAGRAM

TO DECODE LOGIC
CONTROLLING BOTH
TIERS OF MUXING

ADDRESS DECODE | ENABLE
10F8 10F2
fe A B, EN(ENABLEINPUT)

3 LINE BINARY ADDRESS INPUTS
0 0 O} AND EN =5V
ABQVE, EXAMPLE SI'IOWS CHANNELS1B &1b ON.

DECODE TRUTH TABLE

-} - ON
Az.| A1 | Ao | EN | SWITCH
PAIR
X | X [ x |0 | NONE
opo|o |1 1
o [ o] 1|1 2
i T I 3
el 1 11 4
1 ool 5
10111 6
110 7
it 1] 1]a 8
LOGIC"1" =Vap > 8Y  VENH > 4.5V

LOGIC0" =VaL < 0.8V

| PIN CONFIGURATION

TOP VIEW
vHCOMMON TO SUBSTRATE

ORDERING INFORMA_TION

Geramic packa\ge available as
special order only (IH6216MDI/CDI)

PART NUMBER | TEMPERATURE RANGE PACKAGE'
IHB216MJ] —55°C to +125°C 28 pin CERDIP

THEZI801 0°C to 70°C, 28 pin CERDIP
IH6216CPI 0°C to 70°C _ 28 pin Plastic DIP
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ABSOLUTE MAXIMUM RATINGS

Vin (A, EN) to Ground ..
VsorVptov*.......

VsorVptoV™ .,....
Vi to Ground .......

Vito Ground ............. =16V
Current (Any Terminal) .......... rrrrrsereneeaes 30MA
Current{Analog SourceorDrain} v........... 20mA

Operating Temperature ...............
Storage Temperature
Power Dissipation (Package)* ...................1200mW
Lead Temperature {Soiderlng 10sec).............. 300°C

- BINTERSIL

-5610125°C
-65t0160°C

*All leads soldered or welded to PC beard. Derate 10 mWy/* G above

70°C

Strassas above those listed under Absolute Maximum Ratings may cause prrnarism damage te the device, These ard stress ratings only, and funcstional operation of
the device at thesa or any other coriditions above those indicatsd in the operaticnal sections of the specifications is not i_m;_:lia_d. Exposure to absolute maximum

tating conditions for extended periods may affect device reliability,

'ELECTRICAL CHARACTERISTICS v* =15v, .V‘_= =15V, Ve = + 5V {Nole 1), Grouhd =0V, tniess otherwise sﬁeciiied. E

NO -
o . | measurep |TesTS | TYR MAX LIMITS
CHARACTERISTIC N R - - J UNIT TEST CONDITIONS
L | TEAMINAL | PER |25°C M SUFFIX C.SUFFIX ) :
' TEMP | . -55°C | 25°C | 125°C | oce | @Eee| wocc
16 480} 600 | 600 | 7voo | esc | es0 | 750 Vb = 10V Is = -10maA | Sequence each switch on
{rosion StoeD | 16 [ 300 | e00 1 €00 700 B50 | 650 | 750 4 |Vo =10V, s = 10mMA |VaL =0.8V, Van =3V
S | Arbsion : 20 % | Arogiom = [oStonimax = [DSionimin g — 4 joy
W 1 - rDS‘(qn)aug‘
1 16 | 0.01 | 0a 50 0.2 50 Vs = 10V, Vp = ~10V
T |lsiorri  ~ - -5 | 1. lopl : 01 F 80 02 | 50 | Vs = =10V, Vb = 10V
& 2 0.1 0.2 § 100 0.4 100 | nA Jvo =10V, Vs =-10V_jVen=0-
H {Ipcorr) D 2 0.1 02 '| 100 0.4 100 Vp = =10V, Vs = 10V
1 . 16 o1l " | o2 100 04 300 Vstam = Vo = 10V Saquence each switch on.
Iniony d .. D 16 Q.1 L 02 100 0.4 100 Vstall) = Vo = =10V [ Va, =0.8V, Vaq =3V
| [lAenor 3 .01 —10 -30 =10 30 Va=3.07
I fragersy - T a | o1 T 10 30 10 a0 Va = 15V
P Ap A1 C i )
qulla Az Ay 3 -10 -30 =10 =30 VEN = 5V AllVa=0
T EN 1 ' -10 ~30 —10 -30 VEN =0
Htrans D 0.6 .1 See Fig. 1
topon D . 0.2 See Fig. 2
D AR -
v toniEN) D . 0.8 1.5 us |See Fig. 3
" HomEN) D 0.3 | 1 . )
| OFF" lsolation D 60 dB |Ven'= 0, AL = 20041, CL = 3 pF, Vs = 4 VAMS,
W ) f = 500 kHz
| 18s 5 5 | . Tvs=0
c Cajotr o 20 - pF |[Vp=0D Ven = 0,f = 140 kHz to
1 MHz
[Cas . DtoS 1 V=0,V =¢
S [ Supply -+ . 1 55 200 1000
Y| Gurrent = V- 1 2 100 1000 Vzp = 5 e
P [ stanaby + vt 1 1 100 1000 nA All. Vg =0orayv
¥ | Currant - " 1 L 1 1090 1600 VEN=0
NOTE 1: See Section V. Enable 1nput Strobiﬁg Levels.
SWITCHING INFORMATION . ,
aov 1 -
14V 1 1 u vt 51
l 52
a.av 53
. 54
&5
Al 56
@ : 5 . .
- A; 54 -
¥ .. 25l 1
P e " . Fond
i ~ 50{1 . oy 1_
ssob— = .
b = = - s6h —1
. s7b}—
0:9Vses - Re g Shice
Visgb - \ e
e e -1, = . ! ==- PRCBE IMPEDANCE
] o -1V - Re 2 1MQ
Cp < 0pF
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SWITCHING INFORMATION (Gontinued) ‘ +sz

1 Az
- tapen - lopen _sghj-
D »| l‘_ -[ I‘— A1 . {1 THRU.
SWITCH DUTFUT st =
vo 0.svo + ][\' L. " sap
(SEE FIG. 2) |
Vo J sy Vour
Vg L v D2
. GND L 20061 3pE
~15Y
- - Figure 2 h
‘e . - [ ' ) A5V
— k“ENEUnJ : = e e . ? s1b
] . 1 ~5V
vavp - . ALL OTHERS
" SWITCH oUTPUT A s
vo Ao -
{SEE FIG, 3) =
EN
n.avo + ¥en
vo 1 ‘@tGND
vs + L
Figure 3
IH6216 APPLICATIONS
1. 2 out of 32 channel multipiexer using 2 IH6216s
+15¥ -15v
. ]
Apo—
B IHE216
Aa EN
' 1
——————— = =
S1a 58a STk s8b
. v Vour +——oVourz
TTL/CMOS | -1]
INVERTER .
tH6216
s EN . __L .
-
[r———— BE;
59 S16a S%b S16b

*TTL gate must have pullup to drive EN Input

Figure 4

DECODE TRUTH TABLE DECODE TRUTH TABLE

Az | Az | A | Ao [ ON SWITCH i As | Ao | At | Ac’| ONSWITCH.
- c|{ 0|l oo S1a o[ o] ofo $1b
0 0 0 1 Sha 1o oo 1 32b
Q o 1 0 -534 0 ] 1 ] $3b
0 o] 1 1 S4a ol o0 1 1 S4b
0 1] 0 0 $54 0 1 0| 07 55b
] 1] 0 1 S6a i} 1 0 1 S6b .
0 1 1 0 S7a . 0 1 1 il 57b

0 1 1 1 S8a Vout1 0 1 1 1 s8b VouTtz

1 0o lo|]o ‘59a 1 0 0| o =]
1 of o 1T S10a 1 0 o | 1 S10b
10| 1 o S11a 1 0 1 0 | S11b
1 01 1. 572a 1 0 1 1 S18b
= 1 0lo St13a 1|1 foloe $13%
L 1 1 i} 1] S14a 1 1 ] 1 S14b
1 1|10 8152 1 1 1 0 §15b
1 1 L S16a 14 1.3 ] 1] S16b
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IH6216 APPLICATIONS continued)

Il 2 out of 32 chanriel multiplexér uSitig 2'1H6216s; with an 1H5043 for submultiplexing

A -15¢ +5Y iy
; . l ' T VourTt
A . : -‘r“ -
At o—— - IHB216 . T
Az o EN . Y
e —_|_ 1H5043 |
[~ = —————= [ L ;
. St © sga 5o S8 Ty |
—— T VA -15¢ D D
*' INVERTER : | | N2 .
) _ -
]
] L IHE216 ok | Vo
Ao EN ]1
TSP gy g L Y]
s9a s16a Sob $16b T ]
*TTL invarter..must have resistor pullup to drive EN Input - -
. . : Figure §
DECODE TRUTH, TABLE ’ DECODE TRLTH TABLE
B3| Az | A1. Ao ONSWITCH | Az Az | A4 | Ap [ON-SWITCH
o0 e |8  sta | 6 010 [0 51b
] 0} 0 1 S2a ] o Q 1 52b
o | o] 1 0 ] S3a o [ o |1 g 53b
0| o] 1 1. 843 o[ o |1 1 S4b
o] 1 0 | 0. S5a o+ fo]e S5b
o 1| o |4 S6a o |t o |1: S6b
a | 1 1 g S7a - - i o |1 1 0. ‘§7b ‘
1] 1 1 1 S8a VouTt - v} 1 1 1 5ab VouTz
1 o {o]| o Soa, [ 1 alo | o 59k :
1 o jo |1 S10a 1 o|lo [ S10b
t o |1 ]9 S11a 1 o |1 0 811b
1 o |1 1 S12a 1 o |1 1 S12b
1|1 |olo 513a 1110 ]o 313b
1 1 0 1 S14a -1 i 0 1 514b
1 1 110 S15a 1 1 1 |0 §15b
1 1 1 1 S16a 1] A 1 1 516b
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1H6216' APPLICATIONS

til. 2 out of 64 multiplexer using 4 IH6216s and 2 1H50435 as submuliiplexers" :

+~15¥'

Y

TIL/CMOS" INVERTER

— ) —

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

General note on expandability of IH6216

& IH6216 iz a two tier multiplexer where. 8 pairs of input
annels are routed to a pair of outputs in blocks of 4. Each
ack 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
wiputs tied in pairs. Thus 20 switches are needed to haridle

+15V | VL= .L;vT B Voo = +1svT .
“1a 51 ‘—T_" D1 Voun
- IH6216 b 5 oy
"EN “{I\! Ds
E—— r—— = 1 IH5043 |.
$1a $8a S1b sse T 1Ny T~
15V -15¢¥ Nz S—
| [P
a |
1HE216 . Sz Az [ D2
e | |
e —————o L Y 5
59a S16a  59b Stéb " 1 1
g Vi VEE = 15V
*‘ls" ‘1|5V WmHSNP Voo=tsve
a S i __r-: 1 B
g IH6216 b S I —l
. EN . | _‘N'i\'_ b3
. 1 IH5043 |
_|— ______ l [——————- I - i
S17a S24a 517 S24b Iy | D—D’- .i
+1|5v -1|5v -
L . DD |
. Sa | Dz | vourz
_ iHB216 b ot
|
1 2 ||
______________ L _"“l\'— Ds
S25a saza s25b sazh " 1
VeE = -15V

Figure 6

expanded.
3119

the 16 channels of informatign, The advantages of this are
fower output capacity and leakage than would be possible
using a system with- all 8 channels tied to one common
output. Also the expandability into 2 out of 32, 64, 128, etc. is
facilitated. Figures 4, 5, and 6

show how the IH6216 is
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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 & 2 tier system. Corresponding output points of
each of the 6216 are connected together, and the ENable in-
put strobe is used as the A3 input. Since each output [pins 2
and 28) corresponds to an “ON" FET and an “OFF" FET, the
overall system [ooks like 1 “ON” FET and 3 “OFF” FETs for
gach of the Yout1 and Voutz outputs. Thus the output leakage
will be 1 Ipjen) plus 3 Inms or about 0.4 nA at room
temperature. Thruput speed wiltbé typically 0.8us forton and
0.3us for torf, with thrupdit channel resistance in the 5000
area. :

Figure & shows the 2 of 32 MUX of Figure4, with-a third tier of
submulipléxing added to further reduce leakage and output

capacity. The IH5043 has typical ON resistance of 500 (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 cutput leakage is about 0.2 nA.
Figure B 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 Vout point will see 3 OFF channels and.1 ON

channel at.any time, so that the typicalieakages will be about’

0.4 nA. Thruput channel-resistance will be in the 5500 area
and thruput switching speeds wiil be about 1 Busfor ONtime
and 0.8Bes for OFF time. '

The IH5043 was chosen as the third tier of the MUX because
it will switch the same AG signals as the IH6216 ({typically
plus and minus 15V) and uses break before make switching.
Also power supply quiescent currents aretypically 1-2pA so

BINTERSIL

that no excessive system power is generated. Note that the
logic of the 5043 is such that it can be tied directly to the
ENable input (as shown in the figures) with ro 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 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 Az input. : :

For the system to function properly the EN input (pin 18)
must go to 5V £5% forthe 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 logic, 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
0.7V below v ¥ atall times. See |H6208 data sheet for details.

APPLICATION NOTES

Further information may be found in:
AQ03 “Understanding and Applyirg the Anaiog Switch,” by
Dave Fullagar

A006 “A New CMOS Analog Gale Technology,” by Dave

Fullagar

A020 “A. Cookbock Approach fo High Speed Data Acquisi-

tion and Microprocessor Interfacing,” by Ed Slieger
R0O09 “‘Reduce CMOS Multiplexer Troubles Through Proper
Bevice Selection,” by Dick Wilenken

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