o HARRIS

January 1989

HI-5042/883
HI-5050/883

SPDT CMOS Analog Switch

Features

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

* Wide Analog SignalRange .................... +15V
* Low “ON” Reslistance
> HI-5042 ................. 500 (Typ) 150 (Max)
» HI-S050 ......ccnnneenannn 25Q (Typ) 50% (Max)
e High CurrentCapabillity................. 70mA (Max)
¢ Break-Before-Make Switching
» Turn-OnTime.......... 370ns (Typ) 800ns {(Max)
» Turn-Off Time.......... 280ns (Typ) 400ns (Max)
e No Latch-Up

¢ Input MOS Gates Are Protected From Electrostatic
Discharge

o DTL, TTL, CMOS, PMOS Compatible
Applications

¢ High Frequency Switching

¢ Sample and Hold

s Digital Filters
e Operational Amplifier Galn Switching

Description

These CMOS analog switches offer low-resistance
switching performance for analog voltages up to the supply
rails and for signal currents up to 7OmA. “ON” resistance is
low and stays reasonably constant over the full range of
operating signal voltage and current. Ropn remains
exceptionally constant for input voltages between +5V and
-5V and currents up to 50mA. Switch impedance also
changes very little over temperature, particularly between
00C and +759C. RN is nominally 502 for the HI-5042/
883 and 2541 for the HI-5050/883.

These devices provide break-before-make switching and
are TTL and CMOS compatible for maximum application
versatility. Performance is further enhanced by Dielectric
Isolation processing which insures latch-free operation with
very low input and output leakage currents (0.8nA at
+250C). They also feature very low power operation
(1.5mW at +250C). The HI-5042/883 and HI-5050/883 are
available in a 16 pin Ceramic DIP and operate over the
~550C to +1259C temperature range.
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NOTE: Unused pins may be internally connected.
Ground all unused pins.
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NOTE: Source and Drain are arbitrarily depicted as Analog Input and Output respectively. They
may be interchanged without affecling performance.
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Specifications HI-5042/883 HI-5050/883

Absolute Maximum Ratings

Thermal Information

Voltage Betwean V+ and V-Terminals. . .......oovunuuniians 36V Thermal Resistance 8ja Sic
+VguppLY to Ground (V+,V-) L.oooeiiiii e +18V Ceramic DIP Package ................. 820C/W  200C/W
VRIOGIroUNd ...ooiniiii it -Vsuppty Package Power Dissipation at +750C
Vi to Ground +VSUPPLY CeramicDIPPackage ..........covviiieiiiainanniannns 1.0W
Digital and Analog Input Voltage (VA, Vs, VD). .. .. +VsuppLyY +4V  Package Power Dissipation Derating Factor Above +750C
-VsUPPLY —4V GCeramic DIP Package ............c.ccvevvenennnn. 12.3mW/oC

Peak Current (Source to Drain)

(Pulse at 1ms, 10% Duty CycleMax) ..........cvvueeens 70mA
Continuous Current (AnyPin) .......coiiiiiiiiiiiiiinans 20mA
Junction Temperature CAUTION: Absolute maximum ratings are limiting values, applied
Storage Temperature Range ................. -859C 10 +1509C  sqividually, beyond which the serviceability of the circuit may be impaired.
ESDRating ....covviimiii it iiiiiei i e <2000V Functional operability under any of these diti is not i
Lead Temperature (Soldering 1086C) . . oveevrviavreienns 300°C  implied.
Recommended Operating Conditions
Operating Temperature Range ............... -550C to +1250C  Analog Input Voltage (Vg) . ... ecvvveieiiniinannn, +VSUPPLY
Operating SupplyVoltage ..........c.oeveeiiiiiannieenans Address Lowlevel (VAL) - .vvvneviiiinaiaienennn. 0Vto 0.8V
Logic Supply Voltage (V). ..... Address HighLevel VARH) «.....oovveiiiiaian.n 2.4Vto +5.0V

Logic Reference Voltage (Vi)

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Tasted at: Supply Voltage = £15V, V| = +5.0V, VR = 0.0V, VAH = 2.4V, VAL = +0.8V, Unused Pins are Grounded,

Untess Otherwise Specified.

LMITS
GROUP A g
D.C. PARAMETERS |SYMBOL CONDITIONS SUBGROUP | TEMPERATURE MIN | MAX | UNITS 2 o
x
zZo
Switch “ON" Rps | VD=-10v,15=10mA 1 +250C - 75 n g
Resistance For §1/82 8z
HI-5042/883 2,3 -550C to +1259C - 150 n z @
Vp = 10V, Ig = -10mA 1 +250C - 75 n
si/s2
2,3 -550C 10 +1250C - | 10 n
Switch “ON" Rps | vp=-10v15=10mA 1 +250C - a5 n
Resistance For 81/82
HI-5050/883 2,3 ~550C to +1250C - 50 1}
Vp = 10V, Ig = -10mA 1 +250C - a5 0
s1/s2
2,3 -550G to +1250C - 50 n
Source “OFF” Is(oFF) | Vs=-10V,Vp =10V 1 +250C -1 1 nA
k: t 81/52
Leakage Curren 7 2,3 -589Ct0+1259C | -100 | 100 nA
Vg = 10V,Vp = -10V 1 +250C -1 1 nA
$1/52
! 2,3 -550GC o +1250C¢ | -100 | 100 nA
Drain “OFF” Ip(oFF) | VD=-10V,Vg=10V 1 +25°C -1 1 nA
Leak: t 1/52
eakage Curran S1s 2,3 -55°Cto +1250C | -100 | 100 | nA
Vp = 10V, Vg =-10V 1 +250C -1 1 nA
1
s1/s2 2,3 -550C 10 +1250C | -100 | 100 nA
Channet “ON” ID(ON) Vp =Vg = 10V 1 +250C -2 2 nA
1
Leakage Current s1/s2 2,3 -550C10+1259C | -200 | 200 nA
Vp =Vg =-10V 1 +250C -2 2 nA
1/82
sis 2,3 -550Cto+1250C | -200 | 200 nA

CAUTION: This device is sensitive to electrostatic discharge. Proper I.C. handling procedures shoutd be followed.
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HI-5042/883 HI-5050/883

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)

Device Tested at: Supply Voltage = 15V, V| = +5.0V, VR = 0.0V, VA = 2.4V, Vi = +0.8V, Unused Pins are Grounded,
Unless Otherwise Specified.

LIMITS
GROUP A
D.C. PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE MIN MAX UNITS
Low Level 1AL VaA=0V 1 +250C -1 1 pA
Address Current
2,3 -550C to +1250C -10 1 pA
High Level 1AH VA =24V,5V 1 +250C -1 1 nA
Address Current
2,3 -550C 1o +125°C -1 10 pA
Positive +ce VA =0V, 5V 1 +250C - 200 pA
Supply Current
2,3 -559C {0 +1259C - 300 pA
Negative -lce VA =0V, 5V 1 +250C ~200 - pA
Supply Current
2,3 -550C {0 +125°C -300 - pA
Logic +HL VA =0V, 5V 1 +250C - 200 pA
Supply Current
2,3 -550C {0 +125°C - 300 pA
Reference +R Va =0V, 5V 1 +250C -200 - pA
Supply Current
2,3 -550C to +1259C -300 - pA
TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: Supply Voltage = 15V, V| = +5.0V, VR = 0.0V, Va4 = +5.0V, Va = +0.0V, Unused Pins are Grounded,
Unless Otherwise Specified.
LIMITS
GROUP A
PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE MIN MAX UNITS
Turn "ON" Time toN Vg = 10V, -10V " -550C - 450 ns
Cp = 10pF
RL = 1kQ 9 +250C - 500 ns
10 +1250C - 800 ns
Turn "OFF" Time tOFF Vg =10V,-10V " -559C - 350 ns
Cp = 10pF
RL = 1k 9 +250C - 450 ns
10 +1250C - 600 ns
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HI-5042/883 HI-5050/883

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)

Device Characterized at: Supply Voltage = 15V, Vi = +5.0V, VR = 0.0V, VA = 4.0V, V5| = 0.8V, Unused Pins are Grounded,
Uniless Otherwise Specified.

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES | TEMPERATURE | MIN | MAX | UNITS
“On" Resistance Match RON1 Vp =10V 1 +259C - 10 4]
{Channel to Channel) for Match Ip = 10mA
Hi-5042/883
“On" Resistance Match Ronz Vp =+10V 1 +25°C - 10 0
{Channel to Channet) for Match Ip=10mA
HI-5050/883
Address Capacitance Ca Va=0V, 5V 1 +250C - 45 pF
Switch Input Cs(OFF) Switch Off: 1 +250C - 60 pF
Capacitance va=0V
Switch Output Cp(OFR) Switch Off: Vp = OV 1 +250C - 60 pF
Capacitance
Cpiony Switch On: Vp = 5V 1 +250C - 60 pF
Drain to Source Cps(oFr) | Switch Off: 1 +250C - 10 pF
Capacitance Va =0V
Off isolation Viso Vg =2Vp_p @f=100kHz 1 +250C - 60 dB
Ry =1000) 4
On
Crosstalk ver Vg =2Vp_p @ f= 100kHz 1 +250C - 60 L):] Iy
= <
RL = 10002 < 2
Charge Transfer Error VeTeE Vg = GND, C_ = 10,000pF 1 +250C - 30 mv g ?,
VA =010 4V @ f = 200kHz Q
NOTE 1. Parameters listed in Table 3 are controlled via design or pi par ters and are not direclly tested at final production. These parameters are lab

characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization based upon data from
multiple production runs which refiect 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 Bum-in) 1
Final Electrical Test‘Fhramaters 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-5042/883 HI-5050/883

Test Circuits
Rps IS(OFF) Ip(OFF)
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IN 0.01M1 RESISTANCE OF
1~ i g e y_'_l T | B
our GREATER

(2Vipp
{(2Vipp DRIVER }
t= 200KkHz | IF PULSE TEST IS USED:

SQUARE WAVE
Tp < 20n5 |

TR.TE< 20ns

"OFF* ISOLATION = 20 LOG [/ Vi \ / é
VOUT ; "CROSSTALK" = 20 LOG 79'7

ouT |
Vyrs (DRIVEA) ><

-0—

Vere

DROOP GAUSED
8Y DEVIGE
LEANKAGE AND
MEASUREMENT
CIRGUITRY

SWITCHING TRANSIENT

NOTE: Applies only to DUAL or DOUBLE THROW NOTE: Vo1 may be a positive or negative value.|
switches.
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HI-5042/883

HI-5050/883

Test Characteristics

ON/OFF SWITCH TIME (toN, toFF)

VaL

INg ]
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INo "\' g
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SWITCHING TIMES FOR POSITIVE DIGITAL TRANSITION
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SWITCHING TIMES FOR NEGATIVE DIGITAL TRANSITION

720 720

660 660 /

800 600 /

540 \ 540
480 480 /
420 \\ \ 420
360 ton 360 ton /

/|
300 ™ e ] 300 4]
S LOFF T T L |
240 gy 240 1 OFF
T ——
180 — 180 et
—

120 | 120 ]

80 I 80

2.4V 3.0v 3.6V 4.2v 4.8V ov 0.5V 1.0v 1.5V
DIGITAL *HIGH" (Vo ) DIGITAL "LOW” (VAL )
Test Waveforms
Vertical Scale: Input = 5V/Div., {TTL; VA = 5V, V4 = 0V) Vertical Scale: Input = 5V/Div., (CMOS; Van = 10V, Va_ = 0V)

Output = 5V/Div.
100ns/Div.

Horizontal Scale.

INPUT

QUTPUT

Quiput = 5V/Div.
100ns/Div.

Horizontal Scale:

INPUT

ouTPUT
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KHI-5042/883 HI-5050/883

Burn-in Circuit
HI-5042/883 HI-5050/883 CERAMIC DIP

— v
R, [ A1 [l ova
AAA 5] m -—a
1 3|D V- 14 oV -
3 — 01% D1
—4]ss vg 3}
E oLl Wo, V
I5]s v, [12} Ov
Ra 15]S4 L2 L
T R I o e P
3 3
A2 |10]
R, [] 21}
Ao so[TH

NOTES:

Ry thru R4 = 10k}, £5%, 1/4W (Min)

C1, G2, Cgz, = 0.01uF/Socket (Min) or 0.1 uF/Row, (Min}
D4, Dy, Dg = IN4002 or Equivalent/Board

V) =55+ 0.5V

Ay = Ay =55z 0.5V

| (v+) ~ (v-) | = 30V
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HI-5042/883

HI-5050/883

Schematic Diagram

TTL/CMOS REFERENCE CIRCUIT * SWITCH CELL
v+ V+ R3 A1 (A2) >
p—-C VR I
Tl
N1
V4 |
TO (vp) I_
N2
IN —¢ _‘ N3 p— OUT
P2
V-
P1
y LLT
Aq(A2) I
* Connect V+ to V| for minimizing powar consumption when driving from
CMOS circuits.
DIGITAL INPUT BUFFER AND LEVEL SHIFTER
v+
|
PS5 ®
| 54 L1
v+
~| o P o dl= dlredler Hlee
D1 Al
R4
A l
20002 . A2
D2 A2
N6 N7 ES —I EB —{ E10 _| Eﬂ >-| N12
v p2

N4

LT

All N-Channel Bodies to V-
Ali P-Channe! Bodies to V+

Except as Shown
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HI-5042/883 HI-5050/883

Die Characteristics

DIE DIMENSIONS: SUBSTRATE POTENTIAL (Powered-up): V-
96 x 81 x 19mils DEVICE COUNT: 82
(2430 x 2050 x 480um) DIE ATTACH:
METALLIZAT!ON: Material: Gold/Silicon Eutectic Alloy
I_)'/‘pek Alumn:'g'r(r}l oA Temperature: Ceramic DIP — 4600C (Max)
ickness: 16kA + WORST CASE CURRENT DENSITY:
GLASSIVATION: 1.0 x 105A/cm2 @ 20mA

Type: Nitride over Silox
Silox Thickness: 12kA x 2kA
Nitride Thickness: 3.5k + 1k&
Metallization Mask Layout
HI-5042/883 HI-5050/883

D4 S1 A

NOTE: Pin Numbers Correspond to DIP Package Only. Unused Pins May Be Connected. Ground All Unused Pins.
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HI-5042/883 HI-5050/883

PackagingT
16 PIN CERAMIC DIP
33
.785 - _1_4_9_ 265
.005 MIN ~—|f=— 170 .285
I
.200 MAX
.290
310
o
125 .008 * 15
.180 .015
.065 + INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil
PACKAGE SEAL: Bonding Method: Ultrasonic
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-2
Temperature: 4500C + 100C 8 ®
Method: Furnace Seal Iy
Z0
<
oy~
oz
o
NQTE: All Dimensions are %ia_"x. , Dimensions are in inches. 1 Mil-M-38510 Compiiant Materials, Finighes, and Dimensions.
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 HARRIS HI-5042
HI-5050

SPDT CMOS Analog Switch

DESIGN INFORMATION

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied.

Typical Performance Curves uniess Otherwise Specified: Ta = +250C, Vayppry = 15V

“ON” RESISTANCE vs. ANALOG SIGNAL LEVEL
AND POWER SUPPLY VOLTAGE

80
w
£
S 60
o VH = 412V
S = -2y
g V4 = +10V v
g < Vo= 10y L
[
2 I 11
E It —
% 20 V+ = + 15V
V- = -15v
P ;
o [ L
<15 -10 -5 0 +5  +10  +15

ANALOG SIGNAL LEVEL - (VOLTS)

NORMALIZED “ON” RESISTANCE vs. TEMPERATURE

T

T

1.1 1 ViN= ov
10| | .. ""'/1/
0.9 =] !

o8| =

0.7 |-

NORMALIZED "ON”" RESISTANCE
{REFERRED TO + 25°C)

0.6 |
-50° - 250 0°  +25° +50° +75° +100° 41250
TEMPERATURE -(°C)

NORMALIZED “ON” RESISTANCE vs. ANALOG CURRENT

14 ‘ {

NORMALIZED "ON” RESISTANCE
{REFERRED TO 1mA)

L1

o 20 40 80 80
ANALOG CURRENT - {mA)
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