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HI-201/883

Quad SPST CMOS Analog Switch

Features

* This Circuit Is Processed in Accordance to Mii-Std-
883 and Is Fully Conformant Under the Provisions of
Paragraph 1.2.1.

¢ Low “On” Resistance 100() Max
* Wide Analog Signal Range .........cc.ccovveienianiesnnne 15V
e TTL/CMOS Compatible.......c.crceivenecns 2.4V (Logic “1”)
¢ Turn-On Time 500ns
e Analog Current Range (Continuous).........ceccecrune 25mA

¢ No Latch-Up
* Replaces DG201

Applications

» High Frequency Analog Switching
e Sample and Hold Circuits

o Digital Fiiters

* Op Amp Gain Switching Networks

Description

HI-201/883 is a monolithic device comprising four in-
dependently selectable SPST switches which feature fast
switching speeds (185ns typical} combined with low
power dissipation (15mW typical @ +259C).

Each switch provides low "ON" resistance operation for
input signal voltages up to the supply rails and for signal
currents up to 25mA continuous. Rugged DI construction
eliminates latch-up and substrate SCR failure modes.

All devices provide break-before-make switching and are
TTL and CMOS compatible for maximum application
versatility. HI-201/883 is an ideal component for use in
high frequency analog switching. Typical applications
include signal path switching, sample and hold circuits,
digita! filters, and op amp gain switching networks.

HI-201/883 is available in a 16 pin Ceramic DIP package
and a 20 pin LCC package.

Pinouts

H1-201/883 (CERAMIC DIP)
TOP VIEW
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HI-201/883 (CERAMIC LCC)
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Specifications

HI-201/883

Absolute Maximum Ratings

Voltage BetweenV+andV-Terminals...................... 40V
+VguppLyto Ground (V+,V-) oo +20V
Analog Input Voltage +Vg............... . ... +VsuppLy +2V
VS -VsSUPPLY -2V
Digital Input Voltage +Va ...t +VsuppLy T4V
VA i e -VsuppLy -4V
Peak Current (S or D)

(Pulse at 1ms, 10% Duty CycleMax) ..............c.nne 40mA
Continuous Current Any Terminal (ExceptSorD) .......... 25mA
JunctionTemperature ....... ... ... ool +175°C
Storage Temperature Range ................. -650C to +1500C
Lead Temperature {(Soldering 10sec)................... <275°C

Thermal Information
Thermal Resistance

eia

o;

CeramicDIP Package ................. 86OC/W ZzlgC/W

CeramicLCCPackage ................ 840C/W  240C/W
Package Power Dissipation at +759C

CeramicDIPPackage ..................oiiinieiiia. 0.88W

Ceramic LCC Package .. 09W
Package Power Dissipation Derating Factor Above +75°C

CeramicDIPPackage ..........c.coiviiinnnn.. 11.76mW/oC

Ceramic LCC Package 12.0mW/oC
CAUTION: Absolute maximum ratings are limiting values, applied

individually, beyond which the serviceability of the circuit may be impaired.
Functional operability under any of these conditions is not necessarily
implied.

Recommended Operating Conditions

Operating Temperature Range
Operating Supply Voltage (£Vsyppry)
Analog Input Volitage (Vg)

0Vto 0.8V
2.4Vio +VgyppLy

Logic Low Level (VA1)
Logic High Level (VA1)

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: +VgyppLy = +15VY, -VsyppLy = -15V, VREF = OPEN, GND = 0V, Unless Otherwise Specified

D.C. GROUP A HmITs
PARAMETERS | SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX | UNITS
Switch “ON" Rps VA=0.8V,Vg =10V, Ip=-1mA 1 +250C - 70 a
Resistance AllUnused Channels Vp = 2.4V 2,3 _550C to +1250C _ 100 0

VA=0.8V,Vg=-10V,Ip = 1mA 1 +250C - 70 1)
AllUnused Channels Va = 2.4V 2,3 ~550G to +1259C _ 100 0
Source “OFF” IS(OFF) Vg = +14V,Vp = -14V,Vp = 2.4V 1 +25°C -2 2 nA
Leakage Current AllUnused Channels Vp = 2.4V,
Vp = +14V,Vg = -14V 2,3 -550C to +125°C | -100 100 nA
Vg =-14V,Vp = +14V,Vp = 2.4V 1 +250C -2 2 nA
AllUnused Channels Vp = 2.4V,
Vp =-14V, Vg = +14V 2,3 -550C to +125°C | -100 100 nA
Drain “OFF" ID(OFF) Vp =-14V, Vg = +14V,Vp = 2.4V 1 +250C -2 2 nA
L.eakage Current All Unused Channels Vp = 2.4V,
Vp = +14V, Vg = -14V 2,3 -550C to +1250C | -100 100 nA
Vp = +14V,Vg =-14V,Vp = 2.4V 1 +250C -2 2 nA
All Unused Channels Va = 2.4V,
Vp =~14V, Vg = +14V 2,3 -559C to +1259C | -100 100 nA
Channel “ON" ID(ON) Vp =Vg =+14V,V4 = 0.8V 1 +250C -2 2 nA
Leakage Current All Unused Channels Va = 0.8V,
Vp =Vg=-14V 2,3 -559C to +1250C | -100 100 nA
Vp =Vg=-14V,Va = 0.8V 1 +250C -2 2 nA
All Unused Channels V4 = 0.8V,
Vp=Vg=+14V 2,3 -559C to +125°C | -200 200 nA
Low Level Input 1AL VAL =0.8V 1 +250C -0.5 0.5 pA
Current AllUnused Channels Va = 2.4V 2,3 ~550C to +1250C 10 10 WA
High Level Input IAH VaH = 2.4Vand 15V 1 +250C -0.5 0.5 A
Current All Unused Channels V4 = 2.4V 2.3 "550C to +1259C 10 10 WA
Supply Current Hee Ail Channels Vp = 0.8V 1,2 +250C, +125°C - 1.5 mA
3 -550C - 20 mA
All Channels Vp = 2.4V 1,2 +259C, +125°C - 1.5 mA
3 -550C - 20 mA
Supply Current -lcc All Channels Va = 0.8V 1,2 +250C, +125°C -15 - mA
3 -550C -2.0 - mA
All Channels Vp = 2.4V 1,2 +250C, +1250C -1.5 - mA
3 -550C -2.0 - mA

CAUTION: Thesa devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed.
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HI-201/883

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

LIMITS
GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Turn “ON" Time on) CL = 100pF ] +250C - 600 ns
RL = 1kQ
10,11 -550C, +125°C - 800 ns
Turn “OFF” Time YoFF | CL=100pF 9 +250C - 500 ns
RL = 1k
10, 11 -559C, +1250C - 650 ns
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)
Davice Characterized at: +VsyppLy = +15V, -VsyuppLy = -15V, VREF = OPEN, GND = OV
LIMITS
PARAMETERS SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX UNITS
Address Capacitance CA f=1MHz, VAL = OV 1 +25°C - 15 pF
Switch Input CS(OFF) = 1MHz, VA = 5V 1 +25°C - 15 pF
Capacitance Measure Input to Ground
Switch Output Cp(oFF) | T=1MHz, Vo =5V 1 +250C - 20 pF o
Capacitance Measure Qutput to Ground 9 @
w
<
CooNy | t=1MHz,va =0V 1 +250C - 30 oF z35
Measure QOutput to Ground ; §
(=}
Drain to Source Cps f=1MHz, VaAH =5V 1 +250C - 2.0 pF =0
Capacitance Q
OffIsolation Viso f=200kHz,Vp =24, R = 1K 1 +250C 55 - dB
VGEN = 1Vp-p. CL = 10pF
Crosstalk ver f=200kHz, VA = 2.4, R = 1K 1 +250C 60 - dB
VGEN = 1Vp-p, CL = 10pF
Charge Transter VCTE f = 200kHz, VA =010 4V 1 +259C -10 10 mv
Error Cy =0.01pF

NOTE 1. Paramaters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These parameters are lab

characterized upon initial design release, or upon design ges. Thesa are g teed by characterization based upon data from
multiple production runs which reflact lot to lot and within lot variation.

TABLE 4. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 & 2)
Interim Electrical Parameters (Pre 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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HI1-201 /883

Test Circuits
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For Detail Information Refer to M1-201/883 Test Tech Brief
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HI-201/883

Switching Waveforms
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HI-201/883

Burn-In Circuits

HI-201/883 CERAMIC DIP
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NOTES:
Ry =Ry = Rz = Ry = 10k0

Cq = Gz = 0.01pF (per socket) or 0.1pF (per row)

01 = Dg = IN4002 or Equivalent/Board
l(v+) + (v-1 = 3ov
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HiI-201/883

Schematic Diagrams
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HI-201/883

Die Characteristics

DIE DIMENSIONS:
81 x 85 x 19 mils
METALLIZATION:
Type: Aluminum
Thickness: 16kA £ 2kA
GLASSIVATION:
Type: Nitride over Silox
Silox Thickness: 12kA £ 2kA
Nitride Thickness: 3.5kA % 1kA
DIE ATTACH:
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 460°C (Max)
Ceramic LCC — 4200C (Max)
WORST CASE CURRENT DENSITY:
2 x 105A/cm? at 25mA

Metallization Mask Layout

H1-201/883
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HI-201/883

PackagingT
16 PIN CERAMIC DiP
.753
785 o .140
170

.005 MIN —=~ I——
|

!
.200 MAX
+

015§ 150 MIN
060
125 _ =—— 080 mMAX
180 .100
L) BSC
.023
.050*
.065

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Glass Frit
Temperature: 450°C + 10°C
Method: Furnace Seal

20 PAD CERAMIC LCC

.265
.285

.290
.310
. o
.008 5
015

« 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-2
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_jr%
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PAD MATERIAL: Type C
PAD FINISH: Type A
FINISH DIMENSIGN: Type A
PACKAGE MATERIAL: Multilayer Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Gold/Tin (80/20)
Temperature: 3209C + 10°C
Method: Furnace Braze

|

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C-2

NOTE: All Dimensions are

Min , Dimensions are in inches.
Max
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B HARRIS HI-201

DESIGN INFORMATION
Quad SPST CMOS Analog Switch

The information contained in this section has been developed through characterization by Harris Semiconductor and is
for use as application and design aid only. No guarantee is implied.

Typical Performance CharacteristicS Unless Otherwise Specified: T = +250C, VguppLy = $15V
VAH = 2.4V, Va = 0.8V, VR = Open
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