HARRIS SEMICOND SECTOR

HARRIS

Hl-306/ 883

s ‘ T-51-11

January 1989 " Dual DPST CMOS Analog Switch

Features

¢ Analog Signal Range (£15V Supplies).......

" eThis CIrcult ls Processed ln Accordance to MII-Sld-

883 and Is Fully Conformant Under the Provlslons of
Paragraph 1.2.1.

¢ Low Leakage (+250C) 1nA (Max)
o Low Leakage (+1250C) ... 100NA (Max)
e Low ON Resistance . 500 (Max)
* e Charge Injection 30pC (Typ)

¢ CMOS Compatible .
¢ Symmetrical Switch Elements .

e Low Operaling Power

e Compatible with DG306

Applications

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

e Op Amp Gain Switching; i.e. Low ON Resistance
e Portable, Battery Operated Circuits

¢ Low Level Switching Circuits

e Dual or Single Supply Systems -

Descrlptlon

The HI-306/883 swntch Is E:d monollthic devuce fabrlcated
using CMOS technology and the Harris Dielectric Isola-
tion process. This switch features low and nearly constant
ON resistance over the full analog slgnal range and low
power dissipation.  ~

The HI-306/883 is CMOS compatible and has a logic “0"
condition with an input less than 3.5V and a logic “1”
condition wlth an input greater than 11 OV

The HI-306/883 is pin-for-pin compatible with the
industry standard Siliconix DG306. The device is
available in a. 14 pin Ceramic DIP. The HI-306/883
operates over the -550C to +1250C temperature range.

Pinout

"HI1-306/883 (CERAMIC DIP)
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Specifications HI-306/883

Absolute Maximum Ratings Thermal Information 1
Voltage Between V+and V-Terminalg...cooevveiveananee ... 44V  Thermal Resistance 8ja
+VsyppLy to Ground (V+,V-) ..... raeses Gesnearsnsaneie +22V Ceramic DIP Package «.oveveainsenass 880C/W  240C/W
Analog Input Voltage +Vs..... Cerrcecannes . +VgyppLy +1.6v  Package Power Disslpation at +75°C
VG errearrarnncuenen .. -VgUPRLY -1.8V Ceramic DIP Package ........ teesresaneesniniaianans .0.85W
Digital Input Voitage +VA «..veveveses. . . +VguppLy +4v  Package Power Dissipation Deraling Factor Above +759C .
VAareenens v, -VguppLY -4V Cearamic DIP Package .oocesenecreracsnss ceaenas 11.36MmW/CC
Peak Current (S or D) ° )
(Pulse at 1ms, 10% Duty Cycle Max) ....... 40mA
j‘,onht? uo:s Curre:'lt prrtemresrenes : _; 1370;23 CAUTION: Absolute maximum ratings are limiling values, applied
unction Temperalurd ...v.ceee.- reessmesesnnannrett Individually, beyond which the serviceability of the clrcult may be Impaired.
Storage Temperature Range .........e.. veee. =B59C104+1509C  Fynctiona! operability under any of these conditions is not necessarily
Lead Temperature (Sofdering 1086C) . ccovreessacase veas S2750C  implied.
Recommended Operating Conditions
Operating Temperature Range ......... -550C to +1259C LogictowLevel (VAL cereraserarercrnnncsssncrsnnas ovto 3.5V
Operating Supply Voltage (*VSUPPLY Meevsracrassernaneas =15V Logle High Level (VAH) < rcvcvesnns teaeena vies V0 +VSUPPLY
Analeg input Voitage (Vs) ........... Cesassesesnanes £VSUPPLY :

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Devica Tested at: +VsuppLy = +15V, -VsuppLy = -15V, GND = 0V, Unless Otherwise Specified

D.C. : GROUPA LimITs
PARAMETERS |SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE { MIN | MAX |UNITS
Switch “ON" Rps | VA=11V,Vp=10V,Ig=-10mA 1 +250C - 50 a
Resistance - S1/52/83/84 2.3 2850C 10 +1259C | -~ 75 n

e - | vas 11V Vp=-10V,Ig = 10mA - +250C - 50 n
81/82/83/34 2,8 |-6soCto+1250C | - 75 0

Source “OFF” IsiofFF) | Vs= +14V,Vp =-14V,VA = 3.5V 1 +250C -1 1 nA
. Leakage Current $1/82/83/84 2,3 550G 10 #1259C | -100 100 A
Vg =-14V,Vp = +14V,VA = 3.5V R +250C -1 1 nA

81/82/53/S4 2,3 |-589Cto+1250C | -100 | 100 | nA

Draln “OFF” ID(OFF) | Vg=+14V,Vp=-14V,Vp= 3.5V, 1 +250C -1 1 nA
Leakage Cument - 81 /S2/SS/S4 2.3 659G to +1255G | -100 100 vy
Vg =-14V, VD +14V, VA = 3.5V 1 +250C -1 1 nA

§1/82/53/84 2,3 |-569Ct0+1259C | -100 | 100 | nA

Channei “ON" | IpoNy | VD =Vs=+14VVa=11V 1 +256C -1 1 nA
Leakage Current §1/52/S3/84 2,3 650G 10+1289C | -100 | 100 | nA
Vp=Vg==-14V,VA= 11V 1 +250C -1 1 nA

$1/52/83/34 2.3 |-559Cto+1289C | -100 | 100 | nA

Low Leve! Input laL Al Chénnéls Va = 3.5V 1 +250C -1.0 1.0 A
Current - , 23 |-559Cto+1259C| 10 | 10 | pA
High Level Input 1AH All Channels VA = 11V 1 +250C -1.0 1.0 pA
Current 2.3 —559C1o+1255C] 10 | 10 | A
Supply Current +Hee All Channels VA =0V 1 +250C - 10 wA
2,3 -550C 1o +1259C | - 100 A

All Channels VA = 15V 1 +250C - 10 pA

) ] 2,3 -550G 10 +1259C | - 100 | pA

Supply Current -Ice All Charinels Vo = 0V 1 +25°C -10 - pA
2,3 -550C to +1260C | -100 - pA

All Channels Vo = 15V 1 +250C -10 - pA

2,3 -559C to +1250C | -100 - | A

CAUTION: These devices are sensitive- to electrostatic discharge.. Proper 1.C. handling procedures should be followed.
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S SEMICOND SECTOR 106 » W 4302271 0013ub
HARRI . HI-306/883
TABLE 2. A.C. ELECTRICAL FERFORMANCE CHARACTERISTICS = - *
Device Tested at: +VSUppLY = +15V, -VSUPPLY = -15V, GND = 0V, Unless Otherwise Specified )
LIMITS .
GROUP A -
PARAMETERS SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX | UNITS
Turn “ON" Time YON) Ci.=33pF ) +250C - 250 ns
Rp = 3000 —
10,11 ~650C, +1250C - 500 na
Turn “OFF" Time Yorm) | CL=330F ' +250C - J-s0- | ne
R, =3000
10,11 -550C, +1250¢ - 450 ns
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1)
Device Characterized at +VgyppLy = +15V, -VguppLy = ~16V, GND = QV, Unless Otherwise Specified
:. . LTS
PARAMETERS SYMBOL CONDITIONS NOTE | TEMPERATURE MIN MAX | UNITS
Switch Input Cis(oFF) Measured Source to GND 1 +250C - 28 pF
Capacitance . -
Driver Input Cot VA=0V 1 +250C - | 10 pF
Capacitance
Cca2 Va =15V 1 +259C - 10 pF
Switch Output Cos Measured Drain to GND 1 +25°C - 28 pF
Capacitance -
Offtsolation Viso | f=1MHz VgEN=1Vgp 1 +250C 40 - dB
Crosstalk Vor | f=1MHz VGEN=1Vp-p 1 +250C 40 - B
Charge Transfer Vete Vg = GND, C_=001pF 1 +250C - 15 mV
NOTE 1. Paramaters listed In Tabla 3 are controfled via design or process parametors and are not diractly testad at final prod Thase aralab

characlarized upon initial design releasa, or upon design ch

These p

muitiple production runa which reflect lot to lot and within lot variatian.

are

d by ch

TABLE 4. ELECTRICAL TEST REQUIREMENTS

based upon data from

* PDA applies to Subgroup 1 only.

MIL;ST'D-BBS TEST REdUIREMENTS SUBGROUPS (SEE TABLES 1 & 2)
’ Electrical Parameters (Pre Bum-In) 1
Final Electrical Test Parameters 7 1%,2,8,9,10, 11
Group A Test Requirements 1,2,8,9,10, 11
Groups C & D Endpolnts 1
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HARRIS SEMICOND SECTOR

HI-306/883
Test Circuits T-51-11
INPUT LEAKAGE CURRENT Ip(OFF) _ IS(OFF)

AL

- k -T———o/ll/A-

CHARGE TRANSFER ERROR

2 U TO MEASUREMENT L}
WINPT g 'Iﬁ

RESISTANCE OF 1M )
! MR gncaeATeR a4
= ORIVER 2 5 5
fe1HK 2
SQUARE WAVE | IF PULSE TEST IS USED: ppg =
p<ites | TRIFS20es o 2
(7]

=

Q

Vin (DRIVER) >

Vin 60—
DROOP CAUSED 8Y

oL - OEVICE LEAKASE
= AND MEASUREMENT
a0 e ______ CIRCUITAY
n SAITCHING TRANSIENT .
= NOTE: VGTE may be a positive or negative value
CROSSTALK .
Rps OFF CHANNEL ISOLATION BETWEEN CHANNELS'
- wee

s L] sl D

—o—
| . VeEn=1Vpp
[ s
1 1= 1MHz
et D!

For Detail Information Refer to HI-306/883 Test Tech Brief
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. HI-306/883.

. Test Waveforms : T-51-11

+H5V

s
Vs = +3V 0]

LoGIC
INPUT _

SWITCH
OUTPUT

LOGIC 1" = SWITCH ON
LOGIC . VINH
INPUT < 50% < 50%
' ov
1
Vs ] .
e 10%
ov i B
SWITCH
OUTPUT

NOTES:

1. R = 3000: G = 33pF

2 ViNH = 15V
RISETIME (1.5V {0 13.5V) < 20ns
FALLTIME (13.5V to 1.5V) £ 20ns
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HI-306/883
Burn-In Circuit - . T-51-11
. H!-306/883 CERAMIC DIP
s .
Ry NC Vi M g 1 "
—AA——{z] s -

mo

b3 Da

v'i%%%w

Dy ]

R2 A3

ot

$t - -~ 82
A1 ) A2

- '“T

GND o v-

NOTES: .

Rq = Rg = Rg = R4 = 10KQ), 5%, 1/4 or 1/2 walt
Cq = Ca = 0.01.F (per socket) or 0.14F (per row)
D4 = D3 = IN4002 (per board)

1(v+) - (v-)] = 30V

CMOS ANALOG
SWITCHES
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HARRIS SEMICOND SECTOR L0E D lHBDEE?l 00L3u4kY 2 I

HI-306'/883
T-51-11
Schematic Diagram ‘ . 11
DIGITAL INPUT BUFFER AND. LEVEL SHIFTER
v+ O - 9 !
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A
v
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x

4-118




- e . E PO

HARRIS SEMICOND SECTOR LOE D I 4302271 00134LS 4 I
. » HI-306_/883’ )
' T-51-11
Die Characteristics e
DIE DIMENSIONS: R
76 x 83.9 x 19 mils
METALLIZATION:

Type: Aluminum ) _—
Thickness: 16kA £ 2kA : - : - -
GLASSIVATION: ’ o

Type: Nitrlde
Thickness: 7KA £ 0.7kA
DIE ATTACH:
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
WORST CASE CURRENT DENSITY: T
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 3.5.54.

 Metallization Mask Layout
HI-306/883

Da 02 8z

CMOS ANALOG
SWITCHES
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HI-306/883
Pack;'agingf
14 PIN CERAMIC DIP
: 753
785 140
.005 MIN -—h—- [~ 970
.200 MAX =
o5 §
L0680
A25 ]
‘180

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

» INCREASE MAX LIMIT BY .003 INCHES

T-51-11
.265 )
— s [T
';X
290
310 o
.008° 5 v
. 015

MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

INTERNAL LEAD WIRE:
Material: Aluminum
Dlameter: 1.25 Mil
Bonding Method: Ultrasonic
. COMPLIANT OUTLINE: 38510 D~1

wly

. - Min
NOTE: All Dimanaions are s ! Dimensiona are in inches.
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Brarmrs  H]-306

DESIGN INFORMATION _ - T-51-11
: ' Dual DPST CMOS Analog Switchr

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, Tp = +250C
RpS(ON) vs: VD AND TEMPERATURE Rps(ON) v8- VD AND POWER SUPPLY VOLTAGE
" v " : .
: ] z oA e}
Ef w £ w
EH H 1
2y ey -
EEH\ Ll ey .:.Eu _'///
a8 P 3wt - ]
iE T s ey iE A" -
s n g a
8 ] 8 ys= Oy,
£ & € Vi 475V,
' nvuw_sv, Vo= 45V
é-ﬁ' -18 5 [} < e M8 1% 18 K] . 5 e NS
* Vg - DRAIN VOLTAGE (VOLTS} ¥p-~DRAIN VOLTAGE {vOLTS)
DEVICE POWER DISSIPATION vs.
SWITCHING FREQUENCY SIGNAL LOGIC INPUT OFF ISOLATION vs. FREQUENCY (0]
Sn
b V=415V P a‘ g
V-8V s MRS
% i . | 28
Lo NN 83
T g B LE)
5 E sof— AL =1k
H 7 < T -
- [ cLoap=2F
g i I i
"E‘ / 18 s w "
> 1- FREQUENCY (Ha)
T IS i 300 THRU B 383
1 1 Il
I /i
| /
L T T
i m-mmnur_iu,ai-/ '
) T 1 1M 1K UK IKK ; .
LOGIC SWITCHING FAEQUENCY (HaY
S4% DUTY CYELE
IS(OFF) or ID(OFF) V8. TEMPERATURE* ID(ON) V8. TEMPERATURE"
108 14
= Vo= 5Y - ¥
[~ V- -15¢ . - V=15V
z = v--:uvl- w
E".':, " |- fval=ivs
SE g s 1"
R Z iz
-] - gy yan
Y] 7/ ; < N (74
e i3 L2
i u= P
2 B2 . £ =
- v
(11} (1]
5 ki 1 125 3 5 25
TEMPERATURE~oC T - TEWPERATURE ('f)
* The net leakage into the source or drain is. the N-channel leakage minus the P-channel leakage. This difference can be positive, negative, or zéro
depending on the analog voltage and temperature, and will vary greatly from unit to unit.
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- : HI-306 S e
. - - T-5 1 -1 1 1
DESIGN INFORMATION (continued) )
The information contained in this section has béen developed through characterization by Hérr’ls Semiconductor a'nd is
- for use as application and design data only. No guarantee Is implied.
Typical Performance Characteristics Unless Otherwise Specified: V+ = +15V, V- =-16V, To =+250C
OUTPUT ON CAPACITANGE vs. DRAIN VOLTAGE DIGITAL INPUT CAPACITANCE vs. INPUT VOLTAGE
. " - —
s - i~
W 5
u
E 7] g 12
g g
] e H o L TRANSITION (INDETERMINATE
= S 1™ oueTo ctvemum. | "“
fé g iR H1-390 the H1-303
3™ p =
= < T HI-304 thrw HI-307
& - L ransition. | | -
8 2 4 & 8 18 12 18 18 ¢ 2 4 8 8 10 12 K18
Vp - DRAIN VOLTAGE (VOLTS) ViN - INPUT VOLTAGE (VOLTS)
INPUT SWITCHING THRESHOLD vs. e
POSITIVE SUPPLY VOLTAGE . SWITCHING TIME vs. TEMPERATURE
(-] .
g2 ! w0 Ve=415V
g s " V-=-16V
[P 2 ViNn = +15V
2§ w VINL =8V
g2 g e —
24 [ toM_|_d—
e 21‘ = //
£Q s //.
85 g
582 10
2> HI-300 thru HI-303 & {OFF
T t - -
S .
! s " 18 55 35 A5 5 25 45 65 85 105 125
V4 POSITIVE SUPPLY VOLTAGE (VOLTS) - ¥ - TEMPERATURE 1°0)
SWITCHING TIME vs. POSITIVE SUPPLY VOLTAGE SWITCHING TIME vs, NEGATIVE SUPPLY VOLTAGE
18— AI 300
- V-=-15y |
3, e 3
14 INH = O 2
g VINL=0V § a0 | Yer Y
F 12 e A= 2606
g ° ViNg = +5V .
4 Z 18 -] vinL=ov '.'
g e © tOFF
o § 100
08 L -
-3
. é 04 \ - )
% 02 Nt 0¥ 0 5 0 18
0FF — ] V - NEGATIVE SUPPLY VOLTAGE (V)
0 3 " 1%
V+ POSITIVE SUPPLY VOLTAGE {V)
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