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Features Applications
* Analog Signal Range (+15V Supplies)........... ..+15V * Sample and Hold i.e. Low Leakage Switching
® Low Leakage (Typical @ +259C) ............. .. 40pA * Op Amp Galn Switching l.e. Low On Resistance
® Low Leakage (Typical @ +1259C) .. . tnA ¢ Portable Battery Operated Circuits
* Low On Resistance {Typical @ +259°C)........ . 350 ¢ Low Leve! Switching Circuits
* Break-Before-Make Delay (Typical) .......cc.... . 80ns ¢ Dual or Single Supply Systems
¢ Charge INfactlon .. vvveeinereiennernnrenenaens ...30pC
¢ TTL Compatible
* Symetrical Switch Elements
® Low OperatingPower.............c..... PO 1.0mW
Functional Diagram Description
The HI-381 through HI-390 series of swilches are monolithic
Os devices fabricated using CMOS technology and the Harris
dielectric isolation process. These devices are TTL compatible
and are available in four switching configurations. (See device
N l | pinout for particular switching function with a logic *1” input.)
These switches feature low leakage and supply currents, low
and nearly constant ON resistance over the analog signal
range, break-before-make switching and low power dissipa-
OB 1 ion.
{>¢ The HI-381 and HI-387 switches are available in a 14 pin
Epoxy or Ceramic DIP or 10 pin Metal Can, The Hi-384 and
HI-390 are available in a 16 pin Epoxy or Ceramic DIP. Each of
the individual switch types are available in the -550C to
TYPICAL SWITCH 300 SERIES +1250C and 09C to +759C operating ranges.
Pinouts (SWITCH STATES ARE FOR A LOGIC "1” INPUT)
DUAL SPST HI-381 SPDT HI-387
oIP TOPVIEWS  \eTaL can oip TOPVIEWS  yetaL can
s[0 {“ [1e]'s2 ncf1] [14] ne
o E_?‘ "Q_E 02 ne 2] [ia] e
ne[a] [¥2] e o0 E:2 &) o2
NC E E] NC St E ----- \Y:_ E S2
5] E]INI INE-D—D--" [16] we
v- 5] E v- v+ 8] [o]v-
ne 7] 8 Jano nef7] [8]ann
LOGIC SW1-2 * The substrate and case are inter- LOGIC sw1 SW2 * The substrate and case are inter-
nally tied to V-. (The case should nally tied to V-, {The case should
o OFF not be used as the V- connection, o OFF ON not be used as the V- connection,
1 ON however.) 1 ON OFF however.)
DUAL DPST HI-384 DUAL SPDT HI-390
DIP TOP VIEW DIP TOP VIEW
o[ifeo—Tw]s LOGIC | SW1-4 oo o—T8]s SW1 sSw3
sc(7] ; [15] w1 o OFF nelz i ol LOGIC sw2 sSwW4
o3 ) v- 1 ON o3 [: :] v- o] OFF ON
Ey ; g l g 1 ON OFF
s][: —__ E]GND SJE ]OND -
s [: :" - E NE ss E :I [
D.E:::-] Ew 04[: :I:’ :]v*
we(7] a M ne(7] i 10 1N,
o(ffote— 3] ozftfoto—Tols
CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling pre should be foll
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Specifications HI-381/384/387/390
[=]
Absolute Maximum Ratings (Note 1) Operating Temperature Range D
Voltage Between Supplies .................ooeu. ... 44V (£22) HI-3XX-2 ....oioiiinnn.., cvieans. =550C to +1250C g
Digital Input Voltage .......................... +VguppLY +4V  HI-8XX-5 ................ Ceareees . 09C to +750C )
-VsuppLY -4V Storage Temperature...... Herereenaienae +evr -B60C to +1500C Q
Analog InputVoltage . ....................... +VsuppLY +1.5V 3
-VsuppLy -1.5V €0
Total Power Dissipation* 14 Pin EpoxyDIP............. 526mw *Derate 6.9mW/0C Above T4 = +700C Q
14 Pin CeramicDIP .......... 588mwW ~
16 Pin Epoxy DIP............ 625mW b4
18 Pin CeramicDIP ,......... 685mW =5
10PinMetalCan* ........... 435mwW I
Electrical Specifications Unless Otherwise Specified: Supplies = +18V, -15V; Vi = Logic Input.
ViN for Logic “1" = 4V, for Logic “0” = 0.8V
~850C to +1250C 00C to +750C
PARAMETER TEMP MIN | TYP I MAX MIN , TYP I MAX | UNITS
ANALOG SWITCH CHARACTERISTICS
Analog Signal Range Full -15 - +15 -15 - +15 v
Ron, On Resistance (Note 2) +250C - 35 50 - 35 50 [1]
Full - 40 75 - 40 75 0
Is(OFF). Off Input Leakage Current (Note 3) +260C - 0.04 1 - 0.04 5 nA
Full - 1 100 - 0.2 100 nA
Ip(OFF), Off Output Leakage Current (Note 3) +25°C - 0.04 1 - 0.04 5 nA
Full - 1 100 - 0.2 100 nA
ID(ON). On Leakage Current (Note 4) +259C - 0.03 1 - 0.03 5 nA
Full - 0.5 100 - 0.2 100 nA
DIGITAL INPUT CHARACTERISTICS
VINL. Input Low Level Full - - 08 - - 0.8 v
VINH. Input High Level Full 4 - - 4 - - A
INL. Input Leakage Current (Low) (Note 5) - Full - - i - - 1 pA
liNH. Input Leakage Current (High) (Note 5) Full - - 1 - - 1 pA
SWITCHING CHARACTERISTICS
tOPEN, Break-Before Make Delay (HI-387/380 Only) | +250C - 60 - - 60 - ‘ns
tON. Switch On Time +250C | - 210 300 - 210 | oo ns
tOFF. Switch Off Time +250C - 160 250 - 160 250 ns
"Off isolation” (Note 6) +250C - 60 - - 60 - dB
Charge Injection (Note 7) +250C - 3 - - 3 - mV
Cs(OFF). Input Switch Capacitance +250C - 16 - - 16 - pF
CD(OFF). Output Switch Capacitance +250C - 14 - - 14 - pF
Cp(ON). Output Switch Capacitance +260C - 35 - - 35 - pF
Cin, (High) Digitat Input Capacitance +250C - 5 - - 5 - pF
CiN. {Low) Digital Input Capacitance +250C - 5 - - 5 - pF
POWER REQUIREMENTS
1%, Current (Note 8) +250C - 0.09 0.5 - 0.09 05 mA
Full - - 1 - - 1 mA
1=, Current (Note 8) +250C - 0.01 10 - 0.01 100 pA
Full - - 100 - - - pA
I+, Current (Note 9) +250C - 0.01 10 - 0.01 100 A
Full - - 100 - - - A
1=, Current (Note 9) +250C - 0.01 10 - 0.01 100 pA
Full - - 100 - - - HA
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Electrical Specifications Notes:

1. As with all semiconductors, stresses listed under “Absolute Maximum
Ratings” may be applied to devices (one at a time} without resulting in
permanent damage. This is a stress rating only. Exposure to absolute
maximum rating conditions for extended periods may affect device reli-
ability. The conditions listed under "Electrical Specifications” are the

only ions ded for satisf: Y

2. Vg = 10V, IgyT = -10mA. On resistance derived [rom the voltage
measured across lhe switch under the above conditions.

3 Vg =114V, Vp = £14V.
4. Vg=Vp=t1aV.

10.

The digital inputs are diode protected MOS gates and typical leakages
of 1nA or less can be expected.

Vg = 1Vppms, f = 500kHz, G = 15pF, Ry, = 1k, CL = CrixyuRE +
CpROBE, “off isolation” = 20} o Vs/Vp- .

Vg = 0V, Cp = 10,000pF, Logic Drive = 5V pulse. Swilches are
symmetrical; S and D may be interchanged. -

ViN = 4V (One Input) (All Other Inputs =0V).

ViN = 0.8V (All Inputs).

To drive from DTL/TTL circuits, pull-up resistors to +5V supply are
recommended.

Test Circuits
SWITCHING TEST CIRCUIT (toN, tOFF)

BREAK-BEFORE-MAKE TEST CIRCUIT (tggm)

SWITCH

v

!

|
—={TON {e

SWITCH TYPE VINH SWITCH TYPE ViNH
HI-381 thru HI-390 SV HI-387, HI-390 5V
Tﬂw T +15V
v+ v+
s o VO swWiTcH 0
VsV o oo ‘ 9 outeut Vsimsv OO oouT1
Vsz =43V H
AL o= CL [ o—rc Y 0 0UT2
LOGIC v- 30090 33pF _l >_: Re2 [ CL2 J Ry (CL1
INPUT _L . 1 'L E: =
TOND Susy T = LogIc _L v- I J[. I
INPUT = =GND Jiey = = = =
LOGIC "1” = SWITCH ON*® b - =
Vine { s0x 50%
LaGic = =
weuT OV 1 ! LoGic LOGIC “1” SHITCH ON Pt e
: WPUT v
ov

; +
' i
ouTpUT OV i ; !
b i W0OFF le- Loox N\ 50%
ov ! \ out1
1 ]
ol i ouT2
*INVERTED LOGIC FOR HI-381 %}M
LU R - etmEm
Ordering Information
PART NUMBER TEMPERATURE RANGE PACKAGE
HI1-0381-5 00Cto +75°C 14-Pin CERDIP
HI1-0381-2 -550G to +128°C 14-Pin CERDIP
H12-0381-2 -550C to +125°C 10-Pin Metal Can
HI2-0381-5 0OC to +75°C 10-Pin Metal Can
HI1-0384-5 09C to +760C 16-Pin CERDIP
HI1-0384-2 -550C to +125°C 16-PIn CERDIP
HI2-0387-2 -559C to +1250C 10-Pin Metal Can
H11-0387-2 -559C to +1250C 16-Pin CERDIP
HI1-0387-5 0°C to +75°C 16-Pin CERDIP
HI2-0387-5 00C to +750C 10-Pin Metal Can
HI1-0390-5 09C to +75°C 16-Pin CERDIP
HI1-0390-2 -550C to +1250C 16-Pin CERDIP
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HI-381/384/387/390 Typical Performance Curves

RDS(ON) VS. Vp AND Rps(oN) VS. Vp AND S
TEMPERATURE POWER SUPPLY VOLTAGE P
b3
=
- ::-'lsv 'I = §
8 o A=
I . Q
£ e -] — [
N, A g ~ 1" Q
3 =T . =
-8 L —1 EH T2
§§ Y M e ié \‘\_ A = 8
3 zx
€ %5 A VOuVIEY, VeroisV =L
S I < ¢ i, Vii3% =
V0 - DRAIN VOLTAGE (vOLTS! ol O YeueV, vov-sv
e e -GDRAL“VULYAGE(V.‘DLW e
DEVICE POWER DISSIPATION v

VS, SWITCHING FREQUENCY
SINGLE LOGIC INPUT

100
OFF ISOLATION
A VS. FREQUENCY
-f; w0 / ;s @ l
z 2 hd
Q 2 L]
2 yi 2 N A= 100n
a / g X
_:' yf § © AL=en \\
o
§. 10 ;Q nl Yeousy veasy
k4 = HI-381 thry HI-390 § vs?:?/gus
T = e o7 ToF
i 1~ FREQUENCY {Hz}
1 100 x 10K 190K 1M
LOGK: SWITCHING FREQUENCY (H2)
S0% DUTY CYCLE
I1SoFF OR IDgRE VS. TEMPERATURE* IpoN VS. TEMPERATURE®
100 e
i Fyesy,
i [ VDI =[vs]= tav
82
g o . H 12
§ é Ill §
L8 ya 43 Z
§§ Z T 4
2 3 pd
On % -
3 L1
R =" P Sy«
-« a va
F 8 Z
a .
o 001,
-] ki 1 2% T 1=
T- TEMPERAATURE - oC T - TEMPERATUAE {oC}

* The net feakage into the source or drain is the n-channel leakage minus the p-channe) leakage. This difference can be positive,
negative, or zero depending on the anatog voltags and temperature, and will vary greatly from unit to unit.

QUTPUT ON CAPACITANCE DIGITAL INPUT CAPACITANCE

VS. DRAIN VOLTAGE VS. INPUT VOLTAGE

g 16

3 g

! :

; § n

3 ¢

& § DUE TO ACTIVE INFUT) -

H § ! 1381 thew HI-20

3 z 4

: &

z
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L
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VO - DRAIN VOLTAGE VOLTS) VIN - INPUT VOLTAQE (VOLTS)
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HI-381/384/387/390 Typical Performance Curves (Continued)

SWITCHING TIME vs. TEMPERATURE
HI-381 THRU Hil-380

Vo eisy I T T
V- =15V . H

5 Vinon + 40v ]
2 VINL « OV ol et H
2 + i

IRy
H et BT |
Hunll |
& H 1 |

- i . !

P |
) L] ; H

s 25 5 8 15 15 66 a5 s 1ms

T - TEMPERATURE (0C)

SWITCHING TIME vs. POSITIVE SUPPLY VOLTAGE
HI-381 THRU HI-380

N |
i - =8V
s 4 Ta s 250
1 Vin - &V
oo \ VinL * OV
Z
FIT
: \
e \
s o8
2 \ an
z e
3 N
2 wFf
02 P —

5 19
Vo - FOSITIVE SUPPLY i)

SWITCHING TIME vs. NEGATIVE SUPPLY VOLTAGE
H1-381 THRU HI-390

00

2 ON
£ ' \\
i
3
EH
3 1 e i
H H ! :
- W VeV a—e—————————
3 Ta = 260C B
:z VINK = .0V
H Ving - av

9o s 10 15

V- NEGATIVE SUPPLY VOLTAGE VOLTS)

INPUT SWITCHING THRESHOLD vs.
POSITIVE SUPPLY VOLTAGE
HI-381 THRU HI-390

! T
v-easv
O ta-mee

VOLTAGE (VOLIS)
w

HI3AU doy M1-390
Py

Viw - INPUT SWITCHING THRESHOLD

g 1
Ve POSITIVE SUPPLY VOLTAGE VOLTS)

Typical delay, rise, fall, settling times, and switching trans-
fents in this circuit.
+15v
v+

If RGEN. By or Cy is increased, these will be proportional
increases in rise andfor fall RC times.

HI-384 thra HI-390 )
HI-381INVEATED {
Locte

LOGIC INPUT

ViN - LOGIC INPUT IVOLTS)

.
=
]

™ *seenom

GEN = 10V

VGEN = BV

Vg - OUTPUT VOLTAGE (VOLTS}

<
o
m
z
"

1
——
4

o “l ',,.:)Wum

VGEN = -10Y

[ 1113

L] 04

08 12 16
T-TIME {15}

* NOTE: The tusn-off time i¢ primarily limited
here by the RC time constant (100ns) of the
load.

7-74

2 BEMHAS

HI-381/384/387/390




HARRIS SEMICOND SECTOR 43E D B 4302271 003L759 4 EMHAS

HI-381/384/387/390 T-51-11
— -
Schematic Diagrams S
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