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Features Description

o This Circult Is Processed In Accordance to Mil-Std- The HI-307/883 switch is a monolithic device fabricated
883 and Is Fully Conformant Under the Provlslons of  using CMOS.technology and the Harris Dielectric Isola-

Paragraph 1.2.1. tion process. This switch features break-before-make:
* Analog Signal Range (£15V AT IT) S— ..+15V  switching, low and nearly constant ON resistance over the
e Low Leakage (+250C)...ccccrrasccrsuns PR e INA (Max)  full analog signal range, and low power dissipation.
¢ Low Leakage (+1259C)......... JR—, 100nA (Max) .
¢ Low ON Reslstance 500 (Max) The HI-307/883 is CMOS compatible and has a logic "0"
e Charge Injection ) 30pC (Typ) condition with an input less than 8.5V and a logic “1"
¢ CMOS Compatible i ) condition with an input greater than 11V.

- ® Symmetrlcal Switch Elements . The HI-307/883 is pin- for-pm compatnb!e wnth the
* Low Opera}ing Power . - industry standard Siliconix DG307. The device is
¢ Compatible ‘f"“h DG307 : available in a-14 pin Ceramic DiP. The HI-307/883

. . -550 o
Appllcatlons 7 _ operates over the -650C to +125 Ctemperature'range.
o Sample and Hold, i.e. Low Leakage Switching = - - .o
e Op Amp Gain Switching, l.e. Low ON Resistance T “
e Portable, Battery Operated Circuits . . L et . 3&
e Low Level Switching Circuits o cL i “o T ! %5
& Dual or Single Supply Systems T CTTr : ,,,'é
%w
Pinout
H11-307/883 (CERAMIC DIP)
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. Speclflcatlons HI-30 7/883

Absolute Maximum Ratings Thermal Information
Voltage Between V+and V-Terminalg. ....ovevveanss Thermal Resistance a
*VgUPPLY 1o Ground (VH, V=) ovvviiiariniaieenanonees . :h22V -Ceramic DIP Package «...oveiveannaas . B8OC/W  24°C/W
Anslog Input Voltage +Vg....cvvriuvnenaene. _+VgyppLy +1.5V  Package Power Dissipation at +759C
VG uaeeus -VsuppLy -1.5V Ceramic DIP Package .. cevennvestaviassencacasenes 086W
Dttt . Aalpriy 0 PSS Pt Dbt Dk s Ko 1650
Npererenns vevvecesssnneess -VGUPPLY -4V mic Lo L "
Peak Current (S or D)
{Pulse at 1ms, 10% Duty Cycle Max) «..vecerosancrenres 40MA -

?onh;uo:sCurrg:]t..... ......... tesotransaies craee ...137(:012 CAUTION: Absolute. maximum ratings aré limitbi& mu'-”' appliad

unction femperalurg s....ieeecerrercencrerreceeess + individually, beyond which the serviceability of the circult may be Impalred.
Storage Temperature Range .........cocuie . -659C10 +1509C  Functional operability. under any of these conditions is. not necessarily
Lead Temperature (Soldering 10 8&¢)...... crevavasnnsa . <2750C  implied. . .

Recommended Operating Conditions

Logic Low Level (VAL) ...

Operating Temperature Range ...... creesenan -559C to +125°C vevasssasassenses OVIO3.6V
Operating Supply Voltage (Vg JppLY) s+ e eernracese eeere 15V LogicHigh Level (VAH) cveeneraets ceeeseesss VIO +VappLY
Analog Input Voltage (Vg) ...... Censssacaanan eesases EVSUPPLY - .
- ) TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: +VgyppLy = +15V, -VsyppLy = -15V, GND =.0V, Unless Otherwise Specified
D.C. GROUPA LMIrs
PARAMETERS |SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN MAX | UNITS
Switch “ON" Ros | Va1 =11V, Vp=10V,Ig=-10mA 1 +250C - 50 a
Resistance VA2 =3.6V S§1/52/83/84 , 2.3 559G to +1259C - 75 0
Va1 =11V,Vp =-10V,Ig = 10mA 1 250 . | .~ 50 0
Vaz =35V 81/82/83/84 2,8 |-589Gto+1250C | - 75 0
Source “OFF” IS(OFF) | Vs=+14V,Vp =-14V,VA1 =35V 1 +259C -1 1 nA
Leakage Current Vaz =11V §1/82/83/84 2.3 —859G to +1259C | -100 100 Y
Vg =-14V,Vp = +14V,Vo1 = 3.5V 1 +250C -1 1 nA
Vag=11V 81/52/83/34 2,3 |-550Cto+1259C | 100 | 100 | naA
Drain "OFF" Ip(OFF) | Vs=-14V,Vp=+14V,Va{ =36V 1 +250C -1 1 nA
Leakage Current Va2 =11V 8§1/82/83/84 2.3 —559C 1o +1259C | -100 100 oA
Vg =+14V,Vp =-14V,Vp1 = 3.5V 1 +250C -1 1 nA
Vaz=11V $1/52/83/54 2,3 |-850Ct0+1259C | -100 | 100 | nA
Channel “ON" IbloN) | Vo=Vs=+14V Va1 =11V 1 - +25°C -1 1 nA
Leakagé Current VAo =35V 51/52/83/84 2,3 ~559C 10 +1259C | ~100 100 oA
Vp=Vg=-14V,Va1 = 11V 1 +250C -1 1 nA
Va2 =35V §1/52/83/54 2,3 |-650C10+1250C | ~100 | 100 | nA
Low Level input 1AL Ali Channels VAL = 3.6V. 1 +280C -1.0 1.0 pA
Current : 2,3 -550C10+1289G | 10 | 10 | pA
High Level Input IAH All Channels VAH =11V 1 ) +25°C -1.0 10 pA
Current . 2,3 -550Cto+1259C| -10 | 10 1A
Supply Current +ico All Channels VA =0V 1 +250C - 10 pA
_ 2,3 -569Cto+1250C| -~ 100 pA
AllChannels Va = 15V 1 +269C - 10 pA
] 2,3 -550C1o+1250C | - 100 pA
SupplyCurrent | -Ice | AllChannelsVa=0V 1 +269C -10 - HA
2,3 -550C to +125°C | ~100 - pA
All Channels VA = 16V 1 +2500 -10 - HA
2,3 -550C {0 +1250C | ~100 - pA

CAUﬁON: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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HI-307/883 :
TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Tested at: +VgyppLy = +15V, -VsuppLy = -15V, GND = 0V, Unless Otherwise Speacified
LIMITS . ,
. GROUP A :
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE | MIN MAX ] UNITS t
Turn “ON" Time tony | CL=33pF ] +260C - 250 ns
- - R = 30002
10,11 ~550C, +1256°C - 500 ns
Turn “OFF" Time yorF) | CL=33pF . 2 +260C - 150 ns
R = 30083 - -
10,11 -559C, +1259C - 450 ns
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)
Device Characterized at: +VgyppLy = +15V, -VsuppLy = -15V, GND = OV, Unless Otharwise Specified
| LIMITS
PARAMETERS SYMBOL CONDITIONS NOTE | TEMPERATURE MIN MAX UNlTé
Switch Input Cis(OFF) | Measured Sourceto GND 1 +250°C - 28 pF
Capacitance .
Driver Input Cot Va=0V 1 +280C - 10 pF
Capacitance g
Ccz VA= 15V 1 +250C - 10 pF 3 @
- - = b =
SwichOutput .| Cos | Measured Drainto GND 1 +250C - 28 | oF %0 :
Capacitance 0s -
, o7
Offisolation Viso f=1MHz,VGEN = 1Vp-p 1 +25°C 40 - dB o
Crosstalk Vet f=1MHz,VGEN = 1Vp-p 1 . +25°C 40 - dB
Charge Transfer VeiE | Vs=GND,GL=0014F 1 +280¢ | - 15 mv
NOTE 1. Pa‘ramelers listad in Table 3 are contralled via design or process parametars and are not directly tested at final prod; tion. These p ters are lab

characterized upon initial design release, or upon degign changes. These parameters are guarantead- by characterization based upon data from
multiple production runs which reflact lot to lot anid within lot variation.

TABLE 4. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 & 2)
Interim Electrical Paramelers (Pre Bum-in) 1
Final Elactrical Test Parameters 1%,2,3,9,10,11
GroupATésl Requirements 1,2,3,9,10,11
Groups C & D Endpoints i

- * PDA applies to Subgroup 1 only.
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HARRIS SEMICOND SECTOR

HI-307/883 T-51-11
Test Circuits
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For Detail Information Refer to HI-307/883 Test Tech Brief
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HARRIS SEMICOND SECTOR

HI-307/883
T-51
Test Waveforms 11
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HI-307/883
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Burn-In Circuit

HI-307/883 CERAMIC DIP
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NOTES:

R4 = Rz = Rz = Rg = 10KN, §%, 1/4 or 1/2 watt
C1 = Cg = 0.014F (per socket) or 0.14F (per row)
D4 = Dg = IN4002 (pér board)

[(v#) - {v-){ = 30V

D2

T-51-11
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. HI-307/883 T-51-11
HARRIS SEMICOND SECTOR - — . =
Schematic Diagram )
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Die Characteristics

DIE DIMENSIONS:
76 x 83.9 x 19 mils
METALLIZATION:
Type: Aluminum
Thickness: 16k& = 2kA
GLASSIVATION:
Type: Nitride
Thickness: 7kA + 0.7KA -
DIE ATTACH:
Materlal: IGold/Slllcon Eutectic Alloy = -
Temperature: Ceramic DIP — 4800C (Max)
WORST CASE CURRENT DENSITY:
3.9 x 105A/cm?2 at 30mA .
This device meets Glassivation Integrity Test
requirement per Mil-Std-883 Mesthod 2021 and
Mil-M-38510. paragraph 3.5.54. - . -

Metallization Mask Layout

Hi-307/883
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HARRIS SEMICOND SECTOR HI-307/883 . -
Packaging® _ ~
14 PIN CERAMIC DIP PO, -
.785 140
005 MIN -|;— — 370 0 %as — " oo
17 | - R
200 MAX . .
%] T i |7§:um .
425 | .098 MAX
= e | g
023 o504 ~
:055’ . INCREASE MAX LIMIT BY .003 INCHES

LEAD MATERIAL: Type B
LEAD FINISH: Type A

PACKAGE SEAL:
Materlal: Glass Frit
Temperature: 4500C £ 10°C .
Method: Furnace Seal

PACKAGE MATERIAL: Ceramic, 90%. Alumina

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 Dimansions are .?{".L . Dlmensfonsrare in inches.
ax
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HarRiS HI.307

DESIGN INFORMATION . T-51-11
7 Dual 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 Implled :

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

Rps{oN) vs. VD AND TEMPERATURE Aps(ON) v8. VD AND POWER SUPPLY VOLTAGE

“ - % T
z Vo= SV = a TA=285¢
H g V-=-15V o
E¥ o - Eg w ~
2y i -
':'E Ll - s — §‘=‘ “ [ 23
H I N R EL I
&
:= \\\__ﬁ:j_// ?‘.E [ —— _.L—//
H » -550C 2 n A Vi= 15V, V-=-15V
E 3 B V=418V, V-=-10V
£ & C Vo= 425V, V-= L5V
. oL D VemasY, Vs sV
ETOETEEE B | % HE A5 e A ¢ LT

V0 - DRAIN VOLTASE (VOLTS Vp - DRALK VOLTAGE (VOLTS} -

DEVICE POWER DISSIPATION vs.

SWITCHING FREQUENCY SIGNAL LOGIC INPUT OFF 1SOLATION vs. FREQUENGCY
Rl s _ 1 - -
VS g - PR
V-S4 v FEE]
Ta~20¢ f g N .1
v:-uv X \ N urma
RL*2K 8 ~
= w
i £ af— A (LY
z = Vi SV, V-= 15V
2 2 CLOAD = 3F
a yii z Vs~ 1VRus
H /] s 10t 107 g
& 1- FREQUENSY {Hz)
2 1
T [ #1 - 308 THRU Ki- 343
i ] 7
1 1 7
T 1T 17
——t
oy | B34 THAU W07 /
110 18 1K 0K WK W
LOGIC SWITCHING FREQUENCY ()
4% DUTY EYCLE
15(0FF) or ID(OFF) v8. TEMPERATURE" ID(ON) ve. TEMPERATURE*
[T] ] T
VeIV ¥
L y-n v C VsV
P |- v-=tiv
sc . |- Ivol«{vsi=14v
EE 11 3 14
g3 == . a3
_-'_.g 7 ] 7
i 7z EE] p
&3 i £
= a4 4
‘EE'; 3} E u yd
ss 7 8
B 2 ==
" [ .
] kT 15 % 15 125
TEMFERATURE - 82 - TEMPERATURE (1€)
* The net leakage info the source or drain is the N-channe! Jeakage minus the P-channel leakage. This difference can be positive, negative, or zero
depending on the analog voltage and température, and will vary greatly from unit to unit.
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HI-307

- DESIGN iNFURMATIUN (Continued)

The information contained In this section has been developed through characterization by Harris Sem/conducrorand is
for use as application and design data only. No guarantes Is implied. .

Typical Performance Characteristics Unless Otherwise Specified: Ve = +15V, V- =16V, TA = +250c

OUTPUT ON CAPACITANCE vs. DRAIN VOLTAGE DIGITAL INPUT CAPACITANCE vs. INPUT VOLTAGE
BT 1 — - ;T
1™
: £
)
=
E ] g 12
g -

2 “ . § TRANSITION (INDETERMINATE
= 3 $—oueTo ACTWEIRRT) ]
5 2 ! HI-200 thru HI-309
£ = et = -
S o
: 3
= T HI-304 thru HiE-307
8 al 7 TRANSITION |

T 2 4 & 8. 10 12 4 TR K

VD - DRAIN VOLTAGE {VOLTS) VN - INPUT VOLTAGE (VOLTS)

INPUT SWITCHING THRESHOLD vs. L T

POSITIVE SUPPLY VOLTAGE SWITCHING TIME vs. TEMPERATURE -
. 7 ;
2 ! T HI-304 trw RI-307 bl T
a V=15V g . R (VAT )
£ Ta=259C i 3 VINH = +18V
EB s 5 w ViNL ¥ BV
H H E w fooer]
£2 o o]
28, - /‘/1/
B E R g //
E8 2 g 10
£ HI-300 thry HI-303 . 1QFF
T — -
£ .
>

. s . 1 ™

56 <35 15§ § 25 45 &5 5 105 125

v+ POSITIVE SUPPLY VOLTAGE (VOLTS) T- TEMPERATURE (5€)

SWITCHING TIME vs. POSITIVE SUPPLY VOLTAGE SWITCHING TIME vs. NEGATIVE SUPPLY VOLTAGE
14 T 300 _ - )
V-s-16V
=" TA=2508
34 ViKH =15V | ] ) ton
E ViNL =8V "" 200 |— Ta=250¢
g e ViNg = +8V
g 18 ; VINL=OV
1
5 " ‘ % 100 OFF
] 1
T L . .
g \
§ 04
< 02 108 ' 5 1 1
] 10FF V- NEGATIVE SUPPLY VOLTAGE (V)
’ 5. " 1] )

V+ POSITIVE SUPPLY VOLTAGE (V)

— TS0

CMOS ANALOG
SWITCHES
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