o HARRIS

1-301/883

January 1989 SPDT CMOS Analog Switch

Features

* This Clrcult Is Processed In Accordance to Mil-Std-
883 and Is Fully Conformant Under the Provisions of
Paragraph 1.2.1.

Description

The HI-301/883 switch is monolithic devices fabricated
using CMOS technology and the Harris Dielectric Isola-
tion process. This switch features break-before-make

* Analog Signal Range (1 15V Supgplies) ................. +15V  switching, low and nearly constant ON resistance over the
o Low Leakage (+259C)........ccocvimrirceviimnicncens 1nA (Max) full analog signal range, and low power dissipation.

s Low Leakage (+1259C).......cccnvmimicnnncnrenn. 100nA (Max)

* Low ON Resistance........ e 50() (Max) 1 he HI-301/883 is TTL compatible and has a logic "0"
e Charge Injection... 30pC (Typ) condition wvith an input less than 0.8V and a logic “1”
¢ TTL Compatible condition with an input greater than 4.0V.

* Symmetrical Switch Elements The HI-301/883 is pin-for-pin compatible with the
s Low Operating Power industry standard Siliconix DG301. The device is
¢ Compatible with DG301 available in a 14 pin Ceramic DIP and in a 10 pin Metal
. . - -550 o
Appllcatlons Can. The HI-301/883 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 o
¢ Portable, Battery Operated Circuits gg}
* Low Level Switching Circuits z 5
¢ Duat or Single Supply Systems m'é
]
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HI11-301/883 (CERAMIC DIP) HI2-301/883 (METAL CAN)
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Specifications HI-301/883

Absolute Maximum Ratings

Voliage Between V+and V-Terminals................ . ... 44V
£VguUppLY to Ground (V+, V-) +22V
Analog Input Voltage +Vg. . . +Vsyppry +1.5V
-- “VsyppLy -1.5V
--- +VguppLy +4V

VA e ~VsuppLy -4V
Peak Current (S or D}

{Pulse at 1ms, 10% Duty Cycle Max)
Continuous Current . . .
Junction Temperature

... —8B50C to +1500C

Thermal Information

Thermal Resistance Bja 8ic
CeramicDIPPackage ................. 98°C/W  300C/W
Metal Can Package 1179C/W  359C/W

Package Power Dissipation at +75°C

CeramicDIPPackage ........cocoiiiivinainnneanna 0.77TW

MetalCanPackage ........cooviviniiiineiinnnennns 0.64W
Package Power Dissipation Derating Factor Above +759C

Ceramic DIPPackage .........covuneiiienvnnnns 10.32mW/°C

Metal Can Package ..8.56mW/OC

CAUTION: Absolute maximum ratings are limiting values, applied
individually, beyond which the serviceability of the circuit may be impaired.

Storage Temperature Range ......... Functional opeiability under any of these diti is not y
Lead Temperaiurs (Soldering10sec)................... <2750C  implied.
Recommended Operating Conditions;
Operating TemperatureRange ............... Logic LOW Liavel (VALY - ceeinrriimenecereansenenens OVio 0.8V
Operating Supply Voltage (VsuppLY) LOQiC High Level (VAH) -+« +veveereeaeianann. 4.0V to +VguppLY
Analog inpui Voltage (Vg) . ... ... coovve il f
TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: +VgyppLy = +15V, “VsuppLY = ~15V, GND = 0V, Unless Otherwise Specified
D.C. GROUPA LIMITS
PARAMETERS |SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Switch “CN” Rps Va =4.0V,Vp = 10V,Ig = -10mA 1 +250C - 50 Q
Resistance svsz 2,3 -550Cto+1259C | - 75 a
VA= 4.0V,Vp = -10V,1g = 10mA 1 +250C - 50 o
s1/82 2,3 -550C to +125°C - 75 1)
Source “OFF” IS(OFF) Vg =+14V,Vp =-14V,VA=0.8V 1 +250C -1 1 nA
Leakage Current s1/52 2,3 -559G 10 +1259C [ -100 | 100 nA
Vg = -14V,Vp = +14V,V4 = 0.8V 1 +250C -1 1 nA
s1/52 2,3 ~-550C {0 +1250C -100 100 nA
Drain “OFF" ID(OFF) | Vg =+14V,Vp =-14V,Vs = 0.8V 1 +250C -1 1 nA
Leakage Current s1/52 2,3 -550C 10 +1250C | -100 | 100 nA
Vg =-14V,Vp = +14V,Va = 0.8V 1 +250C -1 1 nA
s1/s2 2,3 -550C10+1250G | -100 | 100 | nA
Channel “ON" IDION) | VD=Vg=+14V,Vp=4.0V 1 +250C -1 1 nA
Leakage Current si/s2 2,3 -550C 10 +1250C | -100 | 100 nA
Vp =Vg =-14V,Va = 4.0V 1 +250C ~1 1 nA
s1/82 2,3 -550C to0 +125°C -100 100 nA
Low Level Input AL All Channels Va = 0.8V 1 +250C -1.0 1.0 pA
Current 2,3 -5659C 10 +1259C | -1.0 1.0 wA
High Level Input 1AH All Channels Vp = 4.0V 1 +250C -1.0 1.0 pA
Current 2,3 -550C 10 +1250C | -1.0 10 pA
Supply Current +Hee All Channels Vp = 0.8V 1 +250C - 10 pA
2,3 -559C to +1250C - 100 pA
Va=4.0V 1 +250C - 05 mA
2,3 ~550C to +125°C - 1.0 mA
Supply Current -lcc All Channels V5 = 0.8V 1 +250C -10 - pA
2,3 -5509C to +1259C | -100 - pA
VA =40V 1 +250C -10 - A
2,3 -550C to +125°C | -100 - pA

CAUTION: These devices are sansitive to electrostatic discharge. Proper I.C. handling procedures should be foliowed.
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HI-301/883

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

LIMITS
GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Turn “ON” Time Y{ON) C| = 33pF 9 +250C - 300 ns
RL = 3000
10,11 -550C, +1250C - 500 ns
Turn “OFF" Time {OFF) CL=33pF ] +250C - 250 ns
RL = 3000
10, 11 -550C, +125°C - 450 ns
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)
Device Characterized at: +Vgypppy = +15V, -VguppLy = ~15V, GND = OV, 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 Cec1 Va =0V 1 +250C - 10 pF
Capacitance ]
Ccz VA =15V 1 +250C - 10 pF 9 @
<x
Switch Output Cos Measured Drain to GND 1 +250C - 28 pF § E
Capacitance 8 3
7]
OffIsolation Viso f=1MHz, VGEN = 1Vp-p 1 +250C 40 - dB Z
Crosstalk ver f=1MHz, VGEN = 1Vp-p 1 +25°C 40 - dB
Charge Transfer VCTE Vg =GND, C = 0.01pF 1 +250C - 15 mv

NOTE 1. Parameters listed in Table 3 are conirolled via design or pracess parameters and are not directly tested at final production. These paramelars are lab
characterized upon inilial design release, or upon design changas. These parameters are guaranteed by characterization based upon data from
multiple production runs which refiect (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 (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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HI-301/883

Test Circuits
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For Detail Information Refer to HI-301/883 Test Tech Brief
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HI-301/883

Test Waveforms

+15v +5V
TV' T Ve
H Vo 5 &
SWiTCH
Vs =43V il QUTPUT Vg1 = 43V o0 oumi
> K A
R
LosIC Vs2=4+3v T ouT2
INPUT | lV~ __D_I
GND 15V

g iku 'L Cu2 LRn el 7R
= Losic l 1v- I i
INPUT
—— GND -15v — gty —

GIC “17 = N “r=
LOGIC SWITCH 01 Losic LOGIC “1" = SWITCH ON

Losic Vinn VINK
INPUT I 5% 1 5% NPUT |
ov v
vs
90% : %
ﬂ s st
v ov ouT1

| |
| I |
SWITCH [ | I I |
auTPUT [ | I SWITCH I ) outz
T | : ouTPUT Sksnm | 50%
alln" i‘_ —={  IOFF e ov | + ’ |
[ [
| | | |
tOFEN — f— —— |=—— tOPEN
NOTES:
1. AL = RU1 = R12 = 3004) C = C 1 = C 2 = 33pF
2. VINH = 4V

RISETIME (0.4V to 3.6V) =< 20ns
FALLTIME (3.6V to 0.4V) < 20ns
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HI-301/883

Burn-iIn Circuits
HI-301/883 CERAMIC DIP

v+
—_— I
|
By 1|NC +V 14_] fa : _]_ )
—wW——{2]os 2 E——m i
D——E NC NC E—ﬂ

A1 NC

i
.JL.Hi

b AAA—5 | ne NC
[6]
L%
I7]
i

HI-301/883 METAL CAN

+V D4 - 173 -V

NOTES:

R{ = Rp = R3 = Ry = 10K, £ 5% (par sockel)
Cq = Cg = 0.01pF (per socket) or 0.1pF {par row)
D4 = Dp = IN4QO2 or Equivalent/Roard

{p74) - (v-) | = 30V
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HI-301/883

Schematic Diagram
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HI-301/883

Die Characteristics

DIE DIMENSIONS:
76 x 60.6 x 19 mils

METALLIZATION:
Type: Aluminum
Thickness: 16kA + 2KA
GLASSIVATION:
Type: Nitride
Thickness: 7kA + 0.7kA
DIE ATTACH:
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
Metal Can — 420°0C (Max)
WORST CASE CURRENT DENSITY:
3.9 x 105A/cm?2 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-301/883
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HI-301/883

Packagingf
14 PIN CERAMIC DIP
753
785 .140
. __ 140 .265
005 MIN —j}— 170 285
r [ ] - =
.200 MAX
i sliuln i '
015 1 290
2015 150 MIN 22
060 310 o
25 | .098 MAX .008 * 15
180 o16* aCol 015
023 .
050
065 « INCREASE MAX UMIT BY .003 INCHES

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Glass Frit
Temperature: 4500C + 10°C
Method: Furnace Seal

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

10 PIN METAL CAN

505

165
B B 7]
[~ 185 ] -
= o4
010
085

.240

* Maximum Limits are Increased by 0.003 inches for Soldar Dip Finish.

LEAD MATERIAL: Type A
LEAD FINISH: Type C
PACKAGE MATERIAL: Kovar Header with Nickel Can
PACKAGE SEAL:
Material: No Seal Material
Temperature: Room Temperature
Method: Resistance Weld

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 A-2

NOTE: All Dimensions are

me . Dimensions are in inchas.
a
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o HARRIS 1-301

DESIGN INFORMATION
SPDT 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 data only. No guarantee is implied.

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

Rps(ON) v8. Vo AND TEMPERATURE RDs(ON) vs. VD AND POWER SUPPLY VOLTAGE
w0r— = [ .
s | o : =
2y £y ’
= E =
Iz 4w T " 12500 =3 0 B
25 —— S i |
H \\\:: e g g I x4
3 T | ¢ ET | A verrsv v-s sy
E ‘g,’ B V+= 410V, V-=-10V
& £ C Vee 425V, V-8V
| D V=15V, V=45V i
0 1] n

s -10 5 ] +5 +o 415 15 -1 5 ]
VD - DRAIN VDLTAGE (VOLTS)

+5 +10 BH
Vp - DRAIN VOLTAGE (VOLTS!

DEVICE POWER DISSIPATION vs.

SWITCHING FREQUENCY SIGNAL LOGIC INPUT OFF ISOLATION vs. FREQUENCY
o DO e e e e e -— —
£ l A= 1000 ;
o G0 - b
SE é a0}— m., 4‘ S
E = sl VoS AIEV.V-= sy ; 5
& E3 CLoap=1 -
: Mo ]
a — - 4 . — [[] S S —— - -
a _ 1 . 105 106 107 108
£ t - FREQUENCY (Hz)
g .
z I - 300 THRU Hi-303
- /l |
o iV”IfCiD;EHRII’D:IfJI" / 7]‘
1 10 100 1K 10K 100K 1M
LOGIC SWITCHING FREQUENCY (Hz)
50% OUTY CYCLE
I5(OFF) or Ip(OFF) vs. TEMPERATURE" ID(ON) vs. TEMPERATURE"

— ¥-=-15V

IS(BFF) OR ID(QFF) - SOURCE OR

GRAIN OFF LEAKAGE CURRENT (na)

1D(ON) - CHANNEL LEAKAGE
LEAKAGE (nA)

TEMPEAATURE - oC T - TEMPERATURE (0C)

* The net leakage into the source or drain is the N-channe! lezkage minus the P-channef ieakage. This difference can be positive, negative, or zero
depending on the analog voltage and temperature, and will vary greatly from unit to unit
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HI1-301

DESIGN INFORMATION (continued)

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

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

QUTPUT ON CAPACITANCE vs. DRAIN VOLTAGE DIGITAL INPUT CAPACITANCE vs. INPUT VOLTAGE
o 1 I
2| I
g 2
E 6o/ 2 n
o oy
= S
] » 2 TRANSITION (INDETERMINATE
= S 5~ pueto ACTIVEINPUT) ]
s 2 B HI-300 thru H1-303
E O o e e
3% =z * ] I
' a el T
= “HI-304 thru HI-307
8 TRANSITION
T 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 4 16
VD - DRAIN VOLTAGE (VOLTS) ViN - INPUT VOLTAGE (VOLTS)
(¢
SWITCHING TIME vs. TEMPERATURE SWITCHING TIME vs. NEGATIVE SUPPLY VOLTAGE 8 P
25
— z
el l %9
v-=-15V L 5 g
5 . ton |+ 2 300 o2
3 ViNn = 4.0V /|/ i‘ % 3
w VINL =0V = o
s 200} =
= —/k ’l—’/’—’- ‘i \
- =z
; _—i"——_/ tOFF § 200
e £
£ 100 7 10FF
s &
- (=]
g | wve=tsy
s 100 T = 250C
[} VINH = 2V
55 35 15 5 25 45 65 85 105 125 VINL = OV
T - TEMPERATURE (o€)
0 s 0 15
V - NEGATIVE SUPPLY (VOLTS)
SWITCHING TIME AND BREAK BEFORE MAKE TIME vs. INPUT SWITCHING TIME THRESHOLD vs.
POSITIVE SUPPLY VOLTAGE POSITIVE SUPPLY VOLTAGE
18 T ] 7
- T H1-304 thru HI-307
o v- - |sov 2 & V-=-15V bt
g Ta=260C g Ta=250C
£3 ViNn=vav __ | £5 s
o g VINL=O0V -
ERE £ZS
Sw
£ \ E2,
i \ B,
= .
2s \\ > H1-300 thru HI-303
Ty 08 < 1 +
. e
2% s \ lon E l
S tBEM quF\\ 0 5 10 15
02 [ HI-301/303 v+ POSITIVE SUPPLY VOLTAGE (VOLTS)
ONLY
] 5 10 15

V+ POSITIVE SUPPLY (V}
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