@ HarRs HI.307/883

January 1989 Dual SPDT CMOS Analog Switch

Features Description

e This Circuilt is Processed in Accordance to Mil-Std- The HI-307/883 switch is a monolithic device fabricated
883 and is Fully Conformant Under the Provisions of using CMOS technoiogy and the Harris Dielectric Isola-

Paragraph 1.2.1. tion process. This switch features break-before-make
* Analog Signal Range (:15V Supplies).........c.cee. +15V  switching, low and nearly constant ON resistance over the
e Low Leakage (+259C) 1nA (Max) full analog signal range, and low power dissipation.

e Low Leakage (+1250C).... ....100nA (Max)

o Low ON RESISIANCE.....creicertirenciernnceesieaeeneeend 50() (Max) The HI-307/883 is CMOS compatible and has a logic “0"
e Charge Injection 30pC (Typ) cond?t?on wjth an. input less than 3.5V and a logic 1"
« CMOS Compatible condition with an input greater than 11V.

* Symmelrical Switch Elements The HI-307/883 is pin-for-pin compatible with the
¢ Low Operating Power industry standard Siliconix DG307. The device is
¢ Compatible with DG307 available in a 14 pin Ceramic DIP. The HI-307/883
Applications operates over the -550C to +1250C temperature range.

Sample and Hold, i.e. Low Leakage Switching
Op Amp Gain Switching, i.e. Low ON Resistance
Portable, Battery Operated Circuits

Low Level Switching Circuits

Dual or Single Supply Systems
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Specifications HI-307/883

Absolute Maximum Ratings

Voltage Between V+ andV-Terminals. .....................
2VsuppLY to Ground (V+,V=) ...oooiiiiiiiiiiniiines +£22V
Analog Input Voltage +Vg...... . +VsuppLy +1.5V

Thermal Information

Tharmal Resistance
Ceramic DIP Package

Package Power Dissipation at +75°C

Gja Bic
880C/W  240C/W

Vg .nn.. ~VsuPPLY -1.5V Ceramic DIPPackage ..........coviiiiiiiineennnnann 0.85W
Digital Input Voltage +V ... .. <. +VgUpPPLY +4V Package.Powar Dissipation Derating Factor Above +75°C
VA ~VSUPPLY -4V Ceramic DIPPackage ............coevviicunan.n, 1.36mwW/eC
Peak Current (S or D)
(Pulseat 1ms, 10% DutyCycleMax) ................... 40mA
Sncton Tomperature ....._111111111[ 11111 e CAMON: sctie masimum catnge we imiing vaen, s
Storage Temperature Range ................. ~659C 10 +150°C  Functional operability under any of these ditions is not ity
Lead Temperature (Soldering 1086C) . ..c.cevvenennnnn.. <2759°C  implied.
Recommended Operating Conditions
Operating Temperature Range ............... -550C10 +1259C  LogicLowLevel{VALD cevivveiiereunerneennnenneenns OVio 3.5V
Operating Supply Voltage (£VguppLy) - -+ cccovvevnennnn 15V LogicHighLevel(VAH) .........covieenan... 11V io +Vgyppry
Analog Input Voltage (Vg) . .............ooeiiiane, +VsUPPLY
TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Davice Tested at: +VsyppLy = +15V, -VsuppLY = -15V, GND = 0V, Unless Otherwise Specified
D.C. GROUP A umITS
PARAMETERS |SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Switch “ON” Rps VA7 =11V, Vp = 10V, Ig =-10mA 1 +250C - 50 o
Resistance Va2 =3.5V §51/52/583/S4 2.3 _550C to +1259C — 75 a
VA3 =11V, Vp = -10V, Ig = 10mA 1 +250C - 50 a
VA2=3.5V S$1/52/53/54 2,3 -550C 10 +1250C | - 75 0
Source “OFF” IS(OFF) | Vs=+14V,Vp=-14V,Vpq = 3.5V 1 +250C -1 1 nA
Leakage Current Va2 =11V $1/82/83/84 2.3 _550C to +1259C | -100 100 oA
Vg =-14V,Vp = +14V,Vaq = 3.5V 1 +250C -1 1 nA
Vag=11V S1/52/53/S4 2,3 -550C10+125°C | -100 | 100 nA
Drain “OFF" IDOFF) | Vs=-14V,Vp = +14V,Vaq =35V 1 +250C -1 1 nA
Leakage Current Va2 =11V 8§1/S2/83/84 2.3 _559C to +1259C | -100 100 A
Vg = +14V,Vp =~14V, Va1 = 3.5V 1 +250C -1 1 nA
Vaz =11V S1/52/53/84 2,3 -550C10+1250C | -100 | 100 nA
Channel “ON" Ip(ON) Vp=Vg=+14V,Vp1 = 11V 1 +250C -1 1 nA
Leakage Current Va2 =35V 8$1/82/83/S4 2.3 _559C to +1259C | —100 100 Y
Vp =Vg=-14V,Vpo1 = 11V 1 +250C -1 1 nA
Va2 =35V S$1/52/53/54 2,3 -550C10+1259C | -100 | 100 | nA
Low Level Input 1AL All Channeis Va = 3.5V 1 +250C -1.0 1.0 pA
Current 2,3 -550C10+1259C | -10 | 10 WA
High Level Input IAH All Channels Vap = 11V 1 +250C -1.0 1.0 A
Current 2,3 -550C10+1250C | -10 | 10 A
Supply Current +ee Ali Channels Vp = OV 1 +250C - 10 pA
2,3 -550C to +1250C - 100 A
All Channels VA = 15V 1 +250C - 10 HA
2,3 -650C to +1250C - 100 HA
Supply Current -lcc All Channels V5 = 0V 1 +250C -10 - MA
2,3 -559C to +125°C | -100 - pA
All Channels VA = 15V 1 +250C -10 - uA
2,3 -550C 1o +1259C | -100 - pA

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C, handling procedures should be foliowed.
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HI-307/883

TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: +VgyppLy = +15Y, -VSUPPLY = -15V, GND = 0V, Unless Otherwise Specified

LIMITS
GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Turn *ON" Time HON) C| = 33pF 9 +25°C - 250 ns
RL = 3000
10,11 -550C, +125°C - 500 ns
Turn “OFF” Time YOFF) Ci=33pF 9 +250C - 150 ns
R = 30002
10, 11 -559C, +1259C - 450 ns
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)
Device Characterized at: +Vgyppry = +15V, -VgyppLy = -15V, GND = 0V, Unless Otherwise Specified
LIMITS
PARAMETERS SYMBOL CONDITIONS NOTE | TEMPERATURE MIN MAX UNITS
Switch Input Cis(OFF) | Measured Source to GND 1 +250C - 28 pF
Capacitance
Driver Input Ccy Vpo=0V 1 +250C - 10 pF
Capacitance g
cc2 Vp= 15V 1 +250C - 10 oF aa
<X
Switch Output Cos Measured Drain to GND 1 +25°C - 28 pF E g
Capacitance 8 g
Off Isolation Viso f=1MHz,VGeN = 1Vp-p 1 +250C 40 - dB 3
Crosstalk ver f=1MHz,VGeN = 1Vp-p 1 +25°C 40 - dB
Charge Transfer vVeTE Vg = GND, Cp_=0.01pF 1 +250C - 15 mv

NOTE 1. Parameters listed in Table 3 are conirolled via design or process paramelers and are not diractly tested al final production. These parameters are lab
charactarized upon inilial design release, or upon design changes. Thase parameters are guaranteed by characterization based upon data from
multiple production runs which reflect (ol to lot and within lot variation.

TABLE 4. ELECTRICAL TEST REQUIREMENTS

MiL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1&2)
Interim Electrical Parameters {Pra Burn-in) 1
Final Electrical Test Parameters 1%,2,3,9,10, 11
Group A Test Requirements 1,2,3,9,10, 11
Groups C & D Endpoints 1

* PDA applies to Subgroup 1 only.
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HI-307 /883

Test Circuits
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For Detail Information Refer to HI-307/883 Test Tech Brief
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HI-307/883

Test Waveforms
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HI-307/883

Burn-In Circuit
HI-307/883 CERAMIC DIP
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NOTES:

Ry = Ry = R3 = Rg = 10KQ, 5%, 1/4 or 1/2 watt
Cq = Cg = 0.014F (per socket) or 0.1uF (per row)
D1 = Dp = IN4Q02 (per board)

(V=) - (V-)] = 30V
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HI-307/883

Schematic Diagram
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HI-307/883

Die Characteristics

DIE DIMENSIONS:
76 x 83.9 x 19 mils
METALLIZATION:
Type: Aluminum
Thickness: 16kA x 2kA
GLASSIVATION:
Type: Nitride
Thickness: 7kA + 0.7kA
DIE ATTACH:
Material: /Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP ~— 4609C {Max)
WORST CASE CURRENT DENSITY:
3.9 x 105A/cm? at 30mA
This device meets Glassivation Integrity Test
requirement per Mil-Std-883 Method 2021 and
Mil-M-38510 paragraph 3.5.5.4.

Metallization Mask Layout
Hi-307/883

Dg Dy S2 IN2
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HI-307/883

Packaging 1

14 PIN CERAMIC DIP

.005 MiN ‘|!—— i ‘|

f
.200 MAX
i

125 ]

.180

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Glass Frit
Temperature: 450°C = 109C
Method: Furnace Seal

—
.150 MIN
.098 MAX

o
5

« INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

INTERNAL LEAD WIRE:
Material: Aluminum
Diameter: 1.25 Mil
Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-1

NOTE: All Di are MiD_ pimensions are in inches.

1 Mil-M-38510 Compliant Materials, Finishes, and Dimensions.

4-131

CMOS ANALOG
SWITCHES




o HARRIS
DESIGN INFORMATION

1-307

Dual SPDT CMOS Analog Switch

RDS{ON) vs. Vp AND TEMPERATURE
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The information contained in this section has been developed through characterization by Harris Semiconductor and is
for use as application and design data only. No guarantee is implied.

Typical Performance Characteristics Unless Otherwise Specified: V+ = +15Y, V- = -15V, Tp = +250C

* The net leakage nto the source or drain is the N-channel leakage minus the P-channel leakage. This difference can be positive, negative, or zero
depending on the analog voitage and temperature, and will vary greatly from unit to unit
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HI-307

DESIGN INFORMATION (continued)
The information contained in this section has been developed through characterization by Harris Semiconductor and is
for use as application and design data only. No guarantee is implied.
Typical Performance Characteristics Unless Otherwise Specified: V+ = +15V, V- = -15V, T = +250C
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