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Features

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

o Analog Signal Range (+15V Supplles),....... wseas 215V

o Low Leakage (+250C)...micismmmemmmnscesee INA (MaX)
o Low Leakage (+12500).................... e 100NA (Max)
o Low ON Reslstance. 500 (Max)
o Charge Injection 30pC (Typ)

s CMOS Compatible . .

e Symmetrical Switch Elements = ~ .
o Low Operating Power - ) )

o. Compatible with DG304 .

Applications
¢ Sample and Hold, l.e. Low Leakage Switching

¢ Op Amp Gain Switching, L.e. Low ON Resistance
¢ Portable, Battery Operated Clrcuits -
¢ Low Leve!l Switching Circuits

® Dual or Single Supply Systems

Description

The HI-304/883 switch is a monalithic device fabricated
using CMOS technology and the Harris Dielectric |sola-
tion process. This switch features low and nearly consfant
ON resistance over the fuII analog sngnal range, and low
power dissipation.

The HI-304/883 is CMOS compatible and has a logic "0
condition with an input less than 3.5V and a logic "1"
condition with an |nput greater than 11V

The HI-304/883 is. pin-for-pin 'compatlble ~with. the
industry standard Siliconix. DG304. The device Is
available in a- 14 pin Ceramic DIP and in a 10 pin Metal
Can, The HI-304/883 operates over the -550C to +1250C
temperature range.

Pinouts :
HI1-304/883 (CERAMIC DIP)

TOP VIEW
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LOGIC SWITCH
OFF
1 ON

- HI2-304/883 (METAL CAN)
TOP VIEW

*The substrate and case are internally tled to V=, (The
case should not be used as the V- connection, however.)
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. Specifications HI-304/883

Absolute Maximum Ratings Thermal Information
Voltage Between V+ and V-Terminals.......c... resens vesr. 44V Thermai Resistance Oja - 8jc
+Vgyppty fo Ground (V+,V-) ...een Cerermcarrsaeerenne *22V Ceramic DIP Package ....evees ... 980C/W 309C/W
Analog Input Voltage +Vg. .cceeerrens veerss. HVguppLY +15V  Motal CanPackage .......... ceeereess 1179C/W  359C/W
VG aerrarinsrervonarrine -VguppLy -1.5V Package Power Dissipation at +76°C .
DIQMIHDU{VOHEQO‘FVA-.---------.--c----a--+VSUPPLY+4V Geramic DIP Package . ............._.......—...ao.77W’
T . ------"-------‘VSUPPLY"4V‘ Metal Can Package «.ooueeee. B « X -2,
Package Power Disslpation Derating Factor Above +760C
Peak Current (S or D) - e,
Pulse at 1ms, 10% Duty Gycle M . d0mA Ceramic DIP Package «..... Vedssassassresas 4. 10.32mW/°C
(Pulse at 1ms, 10% Duty Cycle Max) ...:..... ERNE Metal Can Package «v««««cvss rereadireeeserees BEBMWOC
Continuous Current..... teesersasenrasans tevensrenenins 30mA - , ",
Junction Temperature +1750C CAUTION: Absolute maximum ratings are [Hmiting' values, applied
mesmdesvesssconsoennannanieett Individually, bayond which the serviceabliity of the circuit may be Impalred.
Storage Temperature Range ........ veviensas -850C10 +1509C  punational operability under any of these conditions is not nacessarily
Lead Temperature {Soldering 108eC) . ...cvieieiianss .. €2750C . implied. ;
Recommended Operating Conditions
Operating Temperature Range ........eeeeeee -850C 10 +1259C LogicLow Level(VAL) .. v.c. P s \'A -3 X1
Operating Supply Voltage (ZVSUPPLY) s cereseeeeseress ..£15V  Logic High Level{VAH) .. ... Cesssrenneneraine 11Vio +VsuppLY
Analog Input Voltage (Vg) .« ceveeaes veerseannes ... EVSUPPLY .-
TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Dovice Tested at: +VguppLy = +15V. -VsuppLY = -15V, GND = QV, Unless Otherwise Specified
D.C. GROUP A LmTS
PARAMETERS |SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Switch "ON" Rps | Va=11V,Vp=10V,ig=-10mA 1 +250C - 50 n
Resistance s1/s2 2,3 550G 10 +1250C | - 75 o g @
- ]
VA= 11V,Vp = 10V, Ig = 10mA 1 +250C .- 8o o %5
, s1/52 2,3 -550C 10 +1250G | - 76 n 2&
(=3
Source “OFF” IS(OFF) | Vs= +14V,Vp =-14V,Vpo'= a.sv 1 +269C "1 1 7] nA 3 L
Leakags Current s1/82 2,3 |-559Gto+1259C | -100 | 100 | nA_
Vg =-14V,Vp = +14V,Vp = 3.5V 1 +250C | -1 1 nA
, 81/82 2,3 |-559Cto+1289C | -100 | 100 | nA
Drain "OFF" IpjoFF) | Ve=+14V, Vp =-14V,VA = 3.5V 1 +25°C -1 1 nA
Leakage Current s1/s2 2,3 T550C10+1259C | -100 | 100 | nA
Vg=-14V,Vp = +14V,VA =35V 1 +250C -1 1 nA
s1/s2 2,3 |-559C10+1250C | 100 | 100 | nA
Channel “ON" IpoN) | VD=Vs= +14V,Vpo =11V 1 - +25°C -1 1 nA
Leakage Current - sis2 2.3 |-659Gt0+1250C | 100 | 100 | nA
Vp=Vg=-14V,VA=11V 1 +280¢ | 1 1 nA
s1/s2 2,0 |-559C10+1269G | -100 |- 100 | oA
Low Level Input IaL VpA=35V 1 +260C -10 1.0 pA
Current 2,3 559G 10 +1289C | 10 | 10 A
High Levelinput | 1aH va=11V 1 +250C -1.0 1.0 uA
Current 7 2.3 550G 10 +1250C | ~1.0 | 10 A
Supply Current +ice Va1 =Vaga =0V 1 +26°C - 10 | A
2,3 ~869C to +1259C - 100 pA
Va1 =Va2 =15V 1 +25°C - 10 pA
2,3 -550C {o +125°C - 100 pA
SupplyCurrent | -lgc | VA1=Vaa=0V 1  +269C -10 - pA
2,3 -659C to +1250G | -100 - | eA
VA{ =VA2 =18V 1 +250C -10 - pA
2,3 ~560C {0 +1259C | -100 - pA

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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HI-304/883
TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS - -
Device Tested al: +Vgypppy = +15V, -VguppLy = -15V, GND = 0V, Unless Otherwise Specifiad .
LIMITS
GROUP A- - -
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX | UNITS E
Turn “ON" Time Yon) CL=33pF [:] +259C - 250, ns
. RL=3000 —
10,11 ~650C, +1280C - 500 ns
Tum “OFF" Time YOFF) | CL=83pF 9 +250C - 150 | ns
Rg. = 3000 - -
) 10, 11 -659C, +1250C - 450 ns
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1) -
Device Characterized at: +Vgupppy = +15V, -VgyppLy = -15V, GND = 0V, Unless Otherwise Spacified )
) LIMITS
PARAMETERS SYMBOL CONDITIONS NOTE | TEMPERATURE MIN MAX | UNITS
Switch Input CIS(OFF) Measured Source to GND 1 +250C - 28 pF
Capacitance
Driver Input Cct VA=0V 1 +250C - 10 pF’
Capacitance
. Ce2 VA= 15V . 1 +250C - 10 pF
Switch Quiput Cos Measured Drain to GND 1 +250C - 28 pF
Capacitance . .
Off Isolation Viso f=1MHz, VGEN=Tpp 1 +250C 40 - 48
Crosstatk Ver f= 1MHz, VaEN = 1Vp-p o +25°C 40 - dB
" Charge Transfer Vore | Vs=GND,CL=001uF 1 +250C - 15 mv
NOTE' 1. Parameters listed in Table 3 are controlled via design or process parametars and ara not diractly tested at final prod Thesap ters are lab

characterized upon initial design release, or upon dasign ch Thesa ters are

! teed by characterization based upon data from
multiple production suns which reflect lot to ot and within lot variation.

TABLE 4, ELECTRICAL TEST REQUIREMENTS

MIL-STD-8383 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1 & 2)

Interim Electrical Parameters (Pre Bum-in) 1

Final Electrical Test Parameters 1%,2,3,9,10,11

Group A Test Requirements 1+,2,3,9,10,11

GroupsC &D Endpolnts - - 1

* PDAapplies to Subgroup 1 only.
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- HI-304/883
L T-51-1
Test Circuits - 1
INPUT LEAKAGE CURRENT ID(OFF) _ 1S(OFF)
'v? wee - B wee
. i~ |
: i | 1 vas | | vo
v ' . = ]
—(—t{ O S ) Ty S
I ] I ] T ]
- L] e [T Vet ot -
Ip(ON) SUPPLY CURRENTS ) CHARGE TRANSFER ERROR
l N wee = 3 o 70 MEASUREMENT L)
CIRCUITRY WITH IN?UT o]
e A Mwo MM O 2
n . = DRIVER = E o
K f21HK [=]
z e e SQUARE WAVE | IF PULSE TEST JS USED: o=
Tasite l TR.Te S (=) ;
- E w
s O————/A——-ﬁ [ Q
|I 7 vin (nmv:n;>(
1
w4+ |- T :
DRODP CAUSED BY
= : AAD MEASOREMENT
:‘.’ ° ______ CIRCUITRY
u SWITCHING TRANSIENT
= NOTE: Votg may be a positive or neg-alive value
7 CHOSSTALK - -
Rps OFF CHANNEL ISOLATION BETWEEN CHANNELS
] s _/ 0
VGEN* 1Yy
1 LY "
. 1 i 1o inHe
o - T L
For Detail Information Refer to H1-304/883 Test Tech Brief
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HI-304/883 ' .

Test Wavéforms 7 T-51-11

S
Vs = +3V O—-—o

LoGic
INPUT

SWITCH
QUTPUT

LOGIC "1 = SWITCH ON

LOGIC VinH
INPUT + 0% 4 s0%
ov
|
/)% 10%
ov | e
SWITCH
OUTPUT

NOTES: .
1. R = 300Q: G = 33pF - -
2. VN =15V -

RISETIME (1.5V to 13.5V) < 20ns’

FALLTIME (13.5V to 1.5V) < 20ns
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HI-304/883
Burn-In Circuits , T-51-11
HI-304/883 CERAMIC DIP :
AMICBIP . .
fy 1] e ve[1a] - }_
—~AAM _E D1 . D EI_ , C1 Dy .
. “—E NC . NC TZ_}_—‘; : B '
p, ] oy 11} ?ns .
+—WA—T5 ] ne - ne[i—vWAA$ .
S DRy Do
-..-_L {7] eno A J%
) o

HI-304/883 METAL CAN

CMOS ANALOG
SWITCHES

NOTES:

. Ry = Rp = Ry = R4 = 10K, = §% (per socket)
Cq.= Cp = 0,01pF (per socket) or 0.1pF (per row)
Dy = D = IN4002 or Equivalent/Board
1(v+) - (v-) [ = 3oV
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T-51-11

Schematic Diagram

DIGITAL INPUT BUFFER AND LEVEL SHIFTER

LOGICIN

DIA

Lz

L Sl LT

END O
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, = |

L [urn [l"'“ J—IE[ r{l" ﬁ[[“’" : '—l“’“
|
|

SWITCH CELL
DRIVER
l {ONE PER SWITCH CELL)

SWITCH CELL

A
v+
T . . '=— an‘
1 ||Jum w38 [
LT ] | )
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P28
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Ll wes l
v
)
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Die Characteristics T-51-11
DIE DIMENSIONS: .
78 x 60.8 x 19-mils

METALLIZATION:
Type: Aluminum
Thickness: 16kA & 2kR
GLASSIVATION:
Type: Nitride
Thickness: 7kA + 0.7kR
DIE ATTACH: :
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
Moetal Can — 420°C (Max)
WORST CASE CURRENT DENSITY:
3.9 x 105A/cm2 at 30mA
Thiss 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-304/883

CMOS ANALOG
SWITCHES
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: ' HI-304/883
A Packagiﬁgf T-5 .]{-.411
14 PIN CERAMIC DIP 2 TR W
753 o
.785 .140 = PN S PR
005 MIN—]‘-— i [ 70 1 . — o
.200 MAX ! e ran
L | Ay
%15%] _ngu %g_ §
— - A l‘_
::_:g_ i _()ELJ _-l 152% .098 MAX % 15
.023 0s0* . . b .
065 + INCREASE MAX LIMIT BY .003 INCHES

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Glass Frit
Temperature: 4500C + 109C
Method: Furnace Seal -

g
g
.
W

i
W e
vy

%
505
a1

asam |
315 325 | .

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

MEASURED AT CENTER OF FLAT FOR -7
SOLDER FINISH ’ .

INTERNAL LEAD WIRE:
Materlal: Aluminum 3
Diameter: 1.26 Mil
Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-1

1
WomeRL

* Maximum Limits are Increased by 0.003 inches tor Solder Dip Finish.

INTERNAL LEAD WIRE:;

Material:. Aluminum

Diameter: 1.26 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 A-2

Min_ p; are in inches.

e pax

NOTE: Ak Di
4-98
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DESIGN INFORMATION L T-51-11
' DuaI SPST CMOS Analog Swntch

The information contained in this section has been developed through charactenzatlon by Harris Semlconductor andlis
for use as application and design data only. No guaranteée is Implleq._ .
Typical Performance Characteristics Unless Otherwise Specified: V+ = +15V, V- =-18V, Tp = +250C
RpS(ON) ¥8- VD AND TEMPERATURE RDS(ON) vs- VD AND POWER SUPPLY VOLTAGE
" . " N
H Ver 5V = L) Ta=250C
" _ V-=-15V : .
£9 © g3 »
EH E H ~ [
g 2y - | A |
E1- Rl S e 1se T IE e Sl
a3 \\'—151__; 1" g ] - A //
. — Ase el == A Vo= ISV, V- iV ] :
E E B VH=H0V, Vou -0V
& £ C.Ven 418V, V-2 18V
. o LB V=, Ven sV
-15 -" -5 [] + +10 +§ -15 -1 -5 [ ] 45 +H +1§
Vo - DAAIN VOLTAGE {vOLTY) "V - GRAIN VOLTAGE (VOLTS}
DEVICE POWER DISSIPATION vs. s
SWITCHING FREQUENCY SIGNAL LOGIC INPUT OFF ISOLATION vs. FREQUENCY 9 "
™ _ i LT s Lo ;E
=35V . 108 =
z:--.uv 7 s I ; g
TA 1996 E N
7 g 3 E
R 5780 o NN 20
5 E] H (]
.5 1 5 “a n._- [L{Y) :
2 =, = | veesisy vF---!sy
& 7l ; R v:“‘tlv’m:'s :
;, / o 16 LCUBN [
§ . / - 1-FREQUENCY {Hz)
2 S Hi-300 THAU HI- 381 -
1 I i Fi - - - M -
| T - - -
. ' :
HI- 704 THRU H1-307 / N - - -
at £ .
S W 108 1K 10K 1MK 1M
LOGIC SWITCHING FREQUENCY (Ha) - .
50% DUTY CYCLE
1S(OFF) or ID(OFF) vs. TEMPERATURE* ID(ON) ve. TEMPERATURE*
e — = 104 T
Eve=sisv - i ) I
Vo157 Cvetsv
[ v-= 15y
52 . - =il v
g g1 = i "
EH — 23 —
EZ 7 - =2 7
g g % g // N
gk i .
- E; 1] - pd <
sz B = 3
&8 —
(1] W - £ R -
- B % 125 s s 125
TEMPERATURE - 'E R - T-TEMPERATURE {¢C}
* The net leakage into the source or drain is the N-channel leakage minus the P-channel leakage: This dlfference can be posnlve, negative, or zero
depending on the analog voltage and temperature, and will vary greatly from unit to unit.
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T-51-11

DESIGN INFORMATION (continued)

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

"Typical Performance Characteristics Uniess Otherwise Specified: V+ = +15V, V- =-15V, TA =+250C =~ *~

| T 1304 thew HI-307

TRANSITION |

6 2 4 8 8 10 12 14 18 6 2 4 & 8 19 12 14 18
VD - DRAIN VOLTAGE (VOLTS} Vik - INPUT VOLTAGE {VOLTS)

OUTPUT ON CAPACITANCE vs. DRAIN VOLTAGE ~ ’ DIGIfAL INPUT CAP.AC.iTANCE vs. INPUT VOLTAGE
-~ 70 - ™ T
l=' -

- ™

w 2

2w g 12

H g

2 “ : = TRANSITION (INDETERMINATE
z = E ¢ [— puETO Acnve'mwfn : |_‘
] . g 1 H1-300 thru HI-303
g £

3w = 4

. -

[}

&8

8

INPUT SWITCHING THRESHOLD vs. S S

. - POSITIVE SUPPLY VOLTAGE SWITCHING TIME va. TEMPERATURE :
S 7 T - 300 —r——v—
H1-304 thru H1-307 - i
B[y SO e
5 _ Ta=259C z ViNH = H5V
g s w iNL =0V
2 3 E 200 (= foro]
£24 a - ton |
o w = //
£2 31k H Lt
&5 g P
592 g 100 .
H HI-300 thra HI-303 ) 10FF N -
£ . L .
1]
E I
>
] 5 10 15 .
55 35 15 5 25 45 65 85 105 125
V+ POSITIVE SUPPLY VOLTAGE (VOLTS) T - TEMPERATURE (9¢)
SWITCHING TIME va. POSITIVE SUPPLY VOLTAGE SWITCHING TIME vs. NEGATIVE SUPPLY VOLTAGE
12 T - -
00
Vo= 15V
3 14 TA=250C .
14 VIKH=15V ___ -
3 VinL =0V E V= HEY Ny
o 12 & 00— 7, 02500
= & VINH = +I5V
§ 1.0 ; ViNL =0V 7
Eos 2 ) t0FF
? \ o .
L 7
s \ &
<§ 04
“ 02 i il 2
QFF . 5 10 15
. . V - NEGATIVE SUPPLY VOLTAGE (V)
] 5 10 15

V4 POSITIVE SUPPLY VOLTAGE (V)
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