HARRIS SEMICOND SECTOR voe » ] v302273 oouauso o

& HARRIS Hl-381/883

. , : - . T-61-11
January 1989 ’ Dual SPST CMOS Analog Switch’

- s

Features ' Descrlp tion

* This Circuit Is Processed In Accordance to Mil-Std- The HI-381/883 dual SPST switch:is a monolithic device
883 and Is Fully Conformant Under the Provisions of  fabricated using CMOS technology and the Harris Dielec~

Paragraph 1.2.1, tric Isolation process, This switch configuration is TTL
® Analog Signal Range (£15V Supplies)........ wnen E1SV compatible and is a pm-to—pin replacement for the
e Low Leakage (+259C)......ccecuseiveciunn InA (Max) DG381. L -

* Low Leakage (+1250C) 100nA (Max)

s Low ON Resistance ..500 (Max) This switch features low leakage and supply currents, low
¢ Charge Injection . 30pC (Typ) and nearly constant ON resistance over the analog signal
¢ TTL Compatible - . range, and low power dissipation.

e Symmetrical Switch Elements
¢ Low Operating Power
¢ Compatible with DG381

The HI-381/883 switch is available ina 14 pin Ceramic DIP
or a 10 pin Metal Can and operates over the -550C to
+1250C temperature range. ’
Applications ’

s Sample and Hold, i.e. Low Leakage Switching

Op Amp Galn Switching, i.e. Low ON Resistance
Portable; Battery Operated Circuits Y e
Low Level Switching Circuits Lo : RIS .v E o R
Dual or Single Supply Systems

Pinouts - 3 o ;
Hi1-381/883 (CERAMIC DIP) - = HI2-381/883 (METAL CAN)
TOP VIEW TOP VIEW

DIEZ H g% D2

ne[3] [12] ne

HcE [11] ne

AIE Elz

ol . plv. :
ne[7] , 7 8] GND -

7 SW1 . .
B ‘LOGIC ) SW2 *The substrate and case are internally tied to V-. (The
case should not be used as the V- connection, however,)
OFF '
1 ON
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Specitications Hl-3£)‘1/883

Absolute Maximum Ratings Thermal Information
Voltage Between V+and V-Terminalg.....ovueceeccenneanne 44V Thermal Resisiance ’ 6ja 8jc
£VgyppLy 10 Ground (V4 V=) cooviveniennnenn, ceasdiee %22V Ceramic DIP Package . Y 980C/W  300C/W
Analog Input Vollage +Vg....... eeretteenans +VsuppLy +1.5V  MetalCanPackage ......... Cresesnens 117°C/W asecw
VG seeresaneeenssnnsanes -Vguppry-1.6v  Package Power Dissipation at ¥755C
D:gdallnputVollaga+VA ..... cheeess eeinearess FVSUPPLY +4V Coramic DIP Package «ccvssecsrsccssascrsscssones ..,.o-nw
NVAuerneeen e vevens VSUPPLY -4V Metal Can Package -.cvosvasoercananans cesareneneses.0.64W
- - Package Power Dlsslpahon Deralmg Factor Above +750C
Peak Currenl {Sor D)
Pulse at 1ms, 10% Duty Cycle M 40mA Ceramic DIP Package ...... ceeiesenasines o eaees10.32mW/OC
{ l.xsea ms, ty Cycle Max) ....... sonsetevanes " Metal Can PAckage +veeeeeeeratsnscsrsnceneess . 856MW/OC
Continuous Current...... treacariesecasseienanrin cnones 30MA
Junction Temperature +1750G CAUTION; Absolute maximum- ratings are limiting valves, applied -
POTTIE sreetes forsees Gesenese sresctecs Individually, beyond which the serviceability of the circuit may be Impaired,
Storage Temperature Range +-.ceevvivacnannne -650C 10 +1500C  fpupctional operability under any of these conditions is. not necessarily
Lead Temperature (Soldering 1086C) e v cveeecoesi o000 $2759C  implied,

Recommended Operating Conditions

Operating Temperature Range ...i.ocveessneas -559C to +125°C
Operating Supply Voltage (£VguppLY) s e e e e s vevesaaE16V
Analog Input Voitage (V) e e ceeaveres P, ceasases EVSUPPLY

" Logic High Level (VAH)

ceeriereneenes .. OVto0.8v
veneneee 40VI0HVSUPPLY

g

Logic Low Level (VAL) ....... ere

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

D.C. _GROUPA LMITS
PARAMETERS |SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN | MAX | UNITS
Switch "ON" Rps | Va=0.8V,Vp=10V,lg=-10mA 1 +250C - 50 n
Resistance o s 2.8 |-559Cto+1289G | - 75 0

VA=0.8Y,Vp =-10Y,Ig = 10mA 1 - 4280 - 50 n

s1/52 2,3 |-559Cto+1250C | - 75 o

Source “OFF” IS(OFF) | Vs=+1WVVp=-14V,Va=4.0V 17 +250C ~1 1 nA

Leakage Current T sus2 23 |-550C10+1269C | 100 | 100 | nA
Vg =-14V,Vp = +14V, Vo = 4.0V 1 +250C -1 1 nA. .

si/s2 2,3 |-559Cto+1269C | 100 | 100 [ nA

Drain"OFF" | IpoFF) | Vg="+14Y%Vp =-14V,Va= 4.0V 1 +250C N nA

Leakage Current : S1/52 [T 23  I-ssocto+1250c | -100 | 100 | nA
Vs =14V, Vp = +14V, Vg = 4.0V 1 +250C -1 1 nA |

) s1/82 2,3 |-550C1to+1250C | ~100 | 100 | nA

Channel “ON" | IpoN) | VD =Vs=+14V, V7 =08V 1 +250C -1 1 nA

Leakage Current ' s1/52 2,3 -550C10+1250C | -1c0. | 100 | nA

Vp =Vg =-14V,VA = 0.8V 1 +250C. -1 1 nA

, 81/52 2,3 |-650Cto+1259C | ~100 | 100 | nA

Low Level Input 1AL All Channels Va = 0.8V 1 +250C -1.0 1.0 pA

Current : . - 2.3 -550C 10 +1259C | 1.0 | 1.0 A

High Lavel Input 1AH All Channels Vp = 4.0V 1 +250C -10 10 pA

Cument | 2,3 550C10+1269C | 10 | 10 | pA

Supply Current +lge | AtChannelsvp=0.8V 1 ©o4280¢ | - 10 pA

2,3 550C 10 +1269C | - 100 | pA

VA1 =4.0V,Va2=0Vand 1 +250C - 05 mA

, Va1 =0V.Vaz =40V 2,3 ~859C to +1259C | - 10 | mA

SupplyCurrent | -lgc | AllChannelsVa=0.8V 1 +250C -10 - A

2,3 -550C {0 +125°C | -100. | - bA

Va1 = 4.0V, VA2 = 0V and 1 +259C -10 - bA

Va1 =0UVaz =40V 2,3 -559C 10 +1269C | 100 | - tA

CAUTION: These davices are sensitive to electrostatic discharge. Propér 1.C. handling procedures should be followed.

4-135

PO AN S

CMOS ANALOG
SWITCHES




. '-lEIDEEr?lr L'IDVLB'-lE'E '-II |

HARRIS SEMICOND SECTOR L0E D
HI-381/883 .
TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS ) N e
Device Tested at: +VgyppLy = +15V, -VSUPPLY = -15V, GND = 0V, Unless Otherwisa Specified ' -
. i ’ - LMITS )
4 : GROUP A -
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX ] UNITS
Tun “ON"Time wony | CL=33pF : 9 +250C - 300 | ns.
RL = 3000
: 10, 11 -§59C, +1250C - 500 ns
Turn “OFF" Time YoFf) | CL=8%F -- - 9 +250C - 250 | ne
® HL= 3000 .. - s
L 10,1 ~550C, +1260C = 450 ns
) TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)
Device Characterized at: +VgyppLy = +15V, ~VsyppLy = ~15V, GND = 0V, Unless Otherwlse Specified
- LMITS
PARAMETERS SYMBOL CONDITIONS ’ NOTE | TEMPERATURE | MIN. MAX |uNiTS |
Switch Input Cis(oFF) | Measured Source to GND 1 +250C - 28 pF
Capacitance T : :
’ Driver Input Cci VA=0V 1 T +250C - 10 oF
Capacitance - - . -
¥ - Cc2 Va=15V - 1 +25°C - 10 pF
Switch Qutput Cos: Measured Drafn to GND 1 +250C - 28 pF
.- Capacitance _ S . _ N
’ Offlsolation Viso | t=1MHz,VgEN=1Vpp 1 +269C 40 - dB
Crosstalk Vor | t=1MHz VGEN=1Vp-p 1 +250C 40 - dB
Charge Transfer’ VCTE Vg =GND,CL=001pF 1 +289C - 15 mv
NOTE 1. Parameters liated in Table 3 are controlled via design or process parametars and are not directly tested at final prod These ara lab

characterized upon initial design ralease, or upon design ch
multiple’ preduction runs which reflect lot to lot and within lot variation,

These

are g

d by ch

basad upon data from

fABLé 4. ELECTRICAL TEST REQUIREMENTS

N . MIL-STD-883 TEéT REQUIREMENTS

SUBGROUPS (SEE TABLES 1 &2)

Interim Electrical Parameters (Pre Bum-in)

1

Final Electrical Test Parameters 14,2,3,9,10, 11
.- Group A Test Requirements- 1,2,3,9,10,11
- - Groups C & D Endpoints 1

* PDA a.pplles to Subgroup 1 onl).'. -

4-136




O LS ST AU SN

© 7 10e » Jju3ozerl 0013483 &
T-51-11

, HI-381/883
HARRIS SEMICOND SECTOR : Rt
. Test Circuits .
INPUT LEAKAGE CURRENT {B(OFF) IS(OFF) ‘

Ve . wee

an _v!‘ o V%c [} -\le
ID(ON) SUPPLY CURRENTS CHARGE TRANSFER ERROR

$ D TOMEASURENENT Y3
e || 98
wee NME oRchEATer ES T
- o e = ORIVER = 5 o
SQURRERAVE [F1F PULSE TEST I8 UsSED: » =
TRS20es | TATFS20m g %
s o————o/‘/ Al — oo , 3}
: B viy (unw9<
B |l cwe- F .
wo—{ D>
UROQP CAUSED 8Y
L DEVICE LEAKAGE
= AND MEASUREMENT
o o ______ CIACUITRY
n SHITCHING TRANSIENT
. = NOTE: VgTg may be a posltive or negative value
CROSSTALK
fps OFF CHANNEL ISOLATION BETWEEN CHANNELS
wee s D
T VgEN~1Vpy Veew " tVyy
®a ([$1]
o = 1M 11w

Tt |6 :

I
I
i
wo—t )] <
L

For Detail Information Refer to H1-381/883 Test Tech Brief
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Test Waveforms

LOGIC
INPUT

LOGIC
INFUT

SWITCH
ouTPUT

NOTES:
1. Ry = 3000: C = 33pF -
2. Ving = 4V R
RISETIME (0.4V fo 3.6V) < 20ns
FALLTIME {3.8V ta 0.4V) < 20ns

10E » Jj 4302271 0013484 8 r L

| .
ov : _ 10%

HI-381/883 T-51-11
. - . B ]
sV -
T

o Yo cwiren

Vg=+3v O———-o",/o— oUTPUT
1 :
€L

L. EIl

LOGIC “1” = SWITCH ON
VINH

<+ 0% <+ §50%
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HI-381/883
: — ' CT-51-11 ]
Burn-In Circuits o T R
H1-381/883 CERAMIC DIP
—
[1]s s2[14}—¢
- Ay E N A Ry - ~
e 7] m 02 [T AWAV——
R ; /2
2 AN Falee - xe Iz]—————m—l—c
' : L,é N NC E—— L
m
5] & . a2{10
“ 1IN |
S [e]ew oo }——r v-
D c1 —E NC {GND) _T_,—L 2 02
(o]
HI-381/883 METAL CAN 3‘3
T
5
H
Q
C2
Th I
1 |'—“"—| I
s -
Dy D2
lP—K—-‘P—K—O
O v+ = ov- =
NOTES:
Ry = Rg = 10K, 5%, (per socket)
G4 = Cp = 0.014F (per socket) or 0.14F (per row)
D1 = Do = IN4002 Equivalent (per board) R . e
I(v+) - (V- = 30V
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HI-381/883
Schematic Diagram 4 » ~T-51-11
DIGITAL INPUT BUFFER AND LEVEL SHIFTER
V¢ O— r . - . !
- |
02A -—i[]um\ '
2000 ) |
LOGICIN
D1A —|EN7A . l
6NDO— . :
v-O- !
l SWITCH CELL
DRIVER
I (ONE PER SWITCH CELL)
I
SWITCH CELL R
A
v+
I | T
) Ij‘l[ 1 wnze m:sL"
wese || - |L.L I
N O——d "J Hes ]| ) +——O our
IE[ MN48 JI
i[r_JLma MP28 “'_—’ I =
]=Q HP1E l
V.
Y
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Die Characteristics

DIE DIMENSIONS: st i
76 x 60.8 x 19 mils . .

METALLIZATION:
Type: Aluminum
Thickness: 16kA £ 2kA

GLASSIVATION: : .
Type: Nitride ) _
Thickness: 7KA % 0.7kA , - :
DIE ATTACH: . T
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 460°C (Max)
Metal Can — 42090C (Max)
WORST CASE CURRENT DENSITY:
3.9 x 105A/cm?2 at 20mA
This device meets. Glassivation Integrity Test
requirement per Mil-Std-883 Method 2021 and
Mil-M-38510 paragraph 3.5.54. -

Metallization Mask Layout

Hi-381/883 - .

CMOS ANALOG
SWITCHES
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HARRIS SEMICOND SECTOR

HI1-381/883
' ' T-51-11
Packagingt -
14-PIN CERAMIC DIP .
-785 — 40 265
005 MIN ][~ | 70 - s
f | -
.200 MAX
i —+ -
o5 § 150 MIN 2280,
060 1 310 o -
25 ] K= 098 MAX 008 * s
180 o16* ] 100 015
—_ 8SC .
023 . '
050
065 + INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR-
SOLDER FINISH
INTERNAL LEAD WIRE:

LEAD MATERIAL: Type B

LEAD FINISH: Type A

PACKAGE MATERIAL: Ceramlc, 80% Alumina Diameter: 1.25 Mil

PACKAGE SEAL: Bonding Method: Ultrasonic
Materlal: Glass Frit COMPLIANT OUTLINE: 38510 D-1
Temperature: 4500C % 10°C :
Method: Furnace Seal

Material: Aluminum

10 PIN METAL CAN

. s .
- 185 T80
955 -.550
a0 a1
o18 il X
T '
] .
]

* Maximum Limits are Increased by 0.003 inches for Solder Dip Finisk.

LEAD MATERIAL: Type A INTERNAL LEAD WIRE:
Material: Aluminum

LEAD FINISH: Type C ) :
PACKAGE MATERIAL: Kovar Header with Nickel Can Dlameter; 1.25 Mll i
PACKAGE SEAL: Bonding Method: Ultrasonic i i
Material: No Seal Material COMPLIANT OUTLINE: 38510 A-2
Temperature: Room Temperature '
" Method: Resistance Weld

3

NOTE: Al Dimensions are .E%. , Dimengions are In inches. fMil-M-38510 C I | Finlshas, and Dis L .
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DESIGN INFORMATION . - T-51 11 '
Dual SPST CMOS Analog Swltch

The information-contained in this section has been developed through characterization by Harris Semiconductorand is
for use as application and des:gn data only No guarantee Is lmplled . ] _
Typical Performance Charactenstlcs Unless Otherwise Specmed v+ = +15v v- =-1 sv TA +250C
RDS(ON) v8. Vp AND TEMPERATURE RDS(ON) V8. Vp AND POWER SUPPLY VOLTAGE
L] - T "— Ta y
= . V=8V = a TASI%C
E ; « Vee-i$V E g "
i . H ~—1=
g ; “ t e ] - .';-' g “ ..'/ - 1
H P~—~——— T T ] ! T o
Ll D watl SE ] Avessnv vossy
E g 8 VeV, Vo= -1V
2 . £ € Vo415V, Vo= 18V R o
' - R i gLOVenise, veeusy .
-8 -10 - ® L +1e +$ . -15 -1 -5 [ ] 5. 1 +s
Vp - NRAIN VOLTAGE (VOLTR} Yp - OAAIN VOLTAGE {VOLTS).
DEVICE POWER DISSIPATION vs.
SWITCHING FREQUENCY SIGNAL LOGIC INPUT OFF ISOLATION vs. FREQUENCY I
- - Iy B - P - 1" 5 FLIZ g &
F ] SRR <z
[ vesaisv i é " N . - R 5)‘-’
[ vo=-t5v 1 A N - oE
| A= 200¢ / 3 < - o %
Lali) ™
3 u—:t'"- / s u sl 5
H = Yo = HEV, Vox SV
H 7 B cuonn-
§ 7 5 e .
= / 108 L] w 18 -
E - FREQUENCY {H)
219 N .
[ Hi-181 dru HI-38
1 19 1 11X 10K (WX 1M
(OB SWITCHING FREQUENCY TE
S4% DUTY CYCLE
1S(OFF) or ID(OFF) v8. TEMPERATURE* ID(ON) vs. TEMPERATURE"
102 108 T _
= vemssy - » E
| voeasy —v'-mr
k4 e oo
a2 L jvol= lv:l-uv
o= w
§§ 1 —— § 14
H = EE =
i - Z
E£] H] 5 <z
g2 L /'
== - g w
k-1 Ir’ = ,,’
Z.
(1] S : ] )
s o 123 8 ™ [E]
CCYEMPERATURE-SE - - T-TEMPERATURE E) 7
* The net leakage into the source or drain is thie N-channel leakage minus the P-ch | leakage. This diff can be positive, negative, or zero
dapending on the analog voftage and temperature, and will vary greatly from unit to unit. - . . -
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HARRIS SEMICOND SECTOR N FEL
) HI-381 f

DESIGN |NFORMAT|0N (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, Ta =+260C
OUTPUT ON CAPACITANCE vs. DRAIN VOLTAGE DIGITAL INPUT CAPACI.TANCE vs, INPUT VOLTAGE
) ) " )
T
a2 =
[ ™ .
g § 1
[}
5 g
= & 8| TRANSITION (INDETERMINATE —
c S DUE.TO ACTIVE INPUT}
£ 5 ==
g 2 HI-281 thre HI-380
H 3
&axn .
¢ 2 4 8 8 W 12 1. 2 4 6 8 10 12 14 18 18
Vg - DRAIN VOLTAGE {VOLTS) : Vi - INPUT VOLTAGE (VOLTS)
SWITCHING TIME vs. TEMPERATURE SWITCHING TIME vs. POSITIVE SUPPLY VOLTAGE )
— . 14 T
V=415V l - V-u-15¢
AR 1 _ 1. TA=259C
T [ vmu=sav il e ESEY ViNg =AY |
W g00p VINL=OV /f/ v ViNL =0V
= // | _’——’ = 12
(-} et (=)
£ et t0FF 2w
E E o \
2 3 N\
& . 08 -
* S o ) \ 10N
0 - torE N .
55 35 -15 6 25 45 65 05 105 125 " 02 - S “
T-TEMPERATURE (9C) - B v
'} [ 1 15
V+POSITIVE SUPPLY (V)
. INPUT SWITCHING THRESHOLD vs.
SWITCHING TIME vs. NEGATIVE SUPPLY VOLTAGE POSITIVE SUPPLY VOLTAGE
g’ T
- £ | Ves-t5V
z g_ ¢ Ta=289C
3 toN EB s
= \ =]
g £y
g 200 £E2 3
E ag :
ﬁ, 10FF 582 :
h F] . HI-381 thru HL-380
£ gl vemuv -
& s TA=269C £ .
Viny=4v (] 5 18 1§
ViNL =0V V+ POSITIVE SUPPLY VOLTAGE {VOLTS)
° 5 0 15
V- NEGATIVE SUPPLY (VOLTS)
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