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GENERAL DESCRIPTION

The IH5040 family of solid state analog switches use an
improved, high voltage CMOS monolithic technology. These
devices provide ease-of-use and performance advantages
not previously available from solid state switches.

Key performance advantages of the 5040 series are TTL
compatibility and ultra low-power operation. The quiescent
current requirement is less than 1xA. Also, the 5040 guar-
antees Break-Before-Make switching, accomplished by ex-
tending the tg, time (300ns TYP.) so that it exceeds t.¢ time
(200ns TYP.). This insures that an ON channel will be
turned OFF before an OFF channel can turn ON. The need
for external logic required to avoid channel to channel
shorting during switching is eliminated.

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

IH5040=1H5047

High-Level CMOS Analog Switch

FEATURES

® Switches Greater Than 20Vpp Signals With + 15V
Supplies

® Quiescent Current Less Than 1A

® Break-Before-Make Switching tog 200ns, ty, 300ns
Typlcal

® TTL, DTL, CMOS, PMOS Compatible
® New DPDT & 4PST Configurations

ORDERING INFORMATION
IH5040 M

JE
T Package
DE - 16-Pin Ceramic DIP
{Special Order Only)
JE - 16-Pin CERDIP
PE - 16-Pin Plastic DIP

- Y - 16-Pin SOIC
(IH5043 only)
Temperature Range

M - Military (—55°C to +125°C)
C - Commercial (0°C to + 70°C)

Basic Part Number
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Figure 1: Functional Driver, Typical Driver,
Gate — 1H5042

FUNCTIONAL DESCRIPTION

HARRIS Pin for Pin
Part No. Type SO | Compatible
IH5040 SPST | 750 | HI5040/DG5040
IH5041 | Dual SPST | 750 | HIS041/DG5041
IH5042 SPDT | 750 | HI5042/DG5042
1H5043 | Dual SPDT | 750 | HI5043/DG5043
IH5044 DPST | 750 | HI5044/DG5044
[H5045 | Dual DPST | 750 | HI5045/DG5045
IH5046 DPDT | 759 HI5046
IH5047 apsST | 750 HI5047

NOTE 1. See Switching State diag
equivalency.

for

HARRIS SEMICONDUCTOR'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE
CONDITION OF SALE. THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE
NOTE: AN typcal values have been characlenzed but are not tesled.
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ABSOLUTE MAXIMUM RATINGS

Current (Any Terminal) ........................ <30mA
Storage Temperature ................ —65°Cto +150°C
Operatmg Temperature

C .................................... 0°Cto +70°C
Lead Temperature (Soldering, 10sec) ............. 300°C
Power Dissipation ............................. 450mwW

{All Leads Soldered to a P.C. Board)
Derate 6mwW/°C Above 70°C
NOTE: Strasses above thoses listed under "Absolute Maximum Ratings” maycausapmnmnldanuge fo the device. These are stress ratings only and functional

operation of the device at these or any other conditions above those i d in the op / jons of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device refiabifity.

ELECTRICAL CHARACTERISTICS (@25C,v+= +15V,V~=—15V,V; = +5V)

Per Channel Min/Max Limits
Symbol Characteristic Test Conditions Military Commercial Units
—5§5°C| +25°C| +125°C| 0 | +25°C| +70°C
inoN) Input Logic Current | Viy=2.4V 1 +1 10 +1 +1 10 nA
InOFF) | Input Logic Current | ViN=0.8V +1 +1 10 +1 +1 10 pA
TDS(on) Drain-Source On is=10mA
Resistance VANALOG = — 10V to + 10V 75 | 75 | 150 |80} 80 | 130 | @
Arpsion) | Channel to Channel 25 30 a
ps(oN) Match (typ) (typ)
VANALOG | Min. Analog Signal 11 +10 Vv
Handling Capability {typ) {typ)
Iporry/ | Switch OFF Leakage | Vanarog= —10Vto +10V £1 100 +5 100 nA
Is(OFF) Current
IpoN) Switch On Leakage | Vp=Vs= —10Vto + 10V
+lgony | Current +2 200 +10 100 nA
ton Switch “ON” Time | R_=1kQ}, VanarLog = — 10V
to + 10V See Fig. 3 1000 1000 ns
tott Switch “OFF” Time | Ry =1k}, VanaLog = — 10V
1o + 10V See Fig. 3 500 500 ns
Qungy Charge Injection See Fig. 4 15 20 mv
(typ) (typ)
OIRR Min. Off Isolation f=1MHz, R = 1009, C <5pF 54 50 o8
Rejection Ratio See Fig. 5 {typ) (typ)
I+ a V+ Power Supply
Quiescent Current & & 10 101 10 100 | pA
I-a V— Power Supply V+=+15V,V- =15V,
Quiescent Current | v = +5V 1 i 10| 10] 10 100 | nA
1= 10 + 5V Supply
Quiescent Current e £ 10 10 10 100 BA
lanp Gnd Supply
Quiescent Current 1 1 10 0| 10 100 | pA
CCRR Min. Channel to One Channel Off; Any Other
Channel Cross Channel Switches as per Fig. 6 54 50 dB
Coupling Rejection (typ) {typ)
Ratio

Note: Typical values are for design aid only, not guaranteed and not subject to production testing.

NOTE: All typécal values have been charactenzed bul are not tested.
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SWITCH STATES ARE (OUTLINE DWGS

FOR LOGIC “1” INPUT {OUTLINE DWG FD-2) DE, JE, PE, Y)
SPST IH5040 v
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Figure 2: Switching State Diagrams

NOTE: Afl typical values have been charactenzed but are not lested.
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SWITCH STATES ARE {OUTLINE DWGS
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Figure 2: Switching State Diagrams (Cont.)
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NOTE: Al typical vavas have been charactented but sre not tesied.
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TYPICAL PERFORMANCE CHARACTERISTICS

Rps(on) vs VANALOG SIGNAL
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NOTE. Ail typical values have been characterized but are not tasted.
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(Per Channel)

CHARGE INJECTION v8 VanaL0G
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TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)
POWER SUPPLY QUIESCENT CURRENT vs LOGIC FREQUENCY RATE

IH5040-IH5047
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NOTE 1: Some channels are turned on by high 17 logic inputs and other channels are turned on by low 0™ inputs; however 0.8V to 2.4V describes the min. range
for switching properly. Refer to logic diagrams to see absolute value of logic input required to produce “ON' or “OFF" state.

APPLICATIONS
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Figure 6: Improved Sample & Hold Using IH5043

NOTE Al typrcal values have been charactenzed but are not tested.
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APPLICATIONS (Continued)
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Figure 7: Using the CMOS Switch to Drive an R/2R Ladder Network (2 Legs)
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Figure 8: Digitally Tuned Low Power Active Filter

NOTE: AX typical valves have been charsctenzed but are not tesied.
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Figure 10: Interfacing with CMOS Logic
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Figure 9: Interfacing with TTL Open Collector Logic
(Typ. Example for + 15V Case Shown)
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NOTE. At lypeal values have been characlenzed but are not tested.
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APPLICATIONS (Continued)
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Figure 11: TTL Logic Interface
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NOTE: All typrcal vaiues have been charactenzed but are not tested.

7-107

IH5040-1H5047



