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HI-300 thru HI-307

CMOS Analog Switches

Features

» Analog Signal Range (+15V Supplies) ........ +15V
+ Low Leakage at 25°C (Typ) ......ccvvvvuun... 40pA
+ Low Leakage at 125°C(Typ) ......cuuvvuunn... 1nA
+ Low On Resistance at 25°C (Typ) .............. 35Q
» Break-Before-Make Delay (Typ) ............... 60ns
» Chargelnjection ................ciiunnn. 30pC
» TTL, CMOS Compatible

» Symmetrical Switch Elements

» Low Operating Power (Typ for HI-300 - 303) ... 1.0mW

Applications

» Sample and Hold (i.e., Low Leakage Switching)

» Op Amp Gain Switching (i.e., Low On Resistance)
» Portable, Battery Operated Circuits

» Low Level Switching Circuits

» Dual or Single Supply Systems

Description

The HI-300 thru HI-307 series of switches are monolithic
devices fabricated using CMOS technology and the Harris
dielectric isolation process. These switches feature break-
before-make switching, (HI-301, HI-303, HI-305 and HI-307
only), low and nearly constant ON resistance over the full ana-
log signal range, and low power dissipation, (a few mW for the
HI-300 thru HI-303, a few hundred mW for the HI-304 thru
HI-307).

The HI-300 thru HI-303 are TTL compatible and have a logic
“0” condition with an input less than 0.8V and a logic “1” condi-
tion with an input greater than 4V. The HI-304 thru HI-307
switches are CMOS compatible and have a low state with an
input less than 3.5V and a high state with an input greater than
11V. (See pinouts for switch conditions with a logic “1” input.)

Pinouts (Switch States are for a Logic “1” Input)
DUAL SPST HI-300 AND HI-304

TOP VIEWS
(CERDIP, PDIP, SOIC) (METAL CAN)
Ao
Ne ] 1] v+
e 3] D,
ne 3] %--. r-< 2] NC
11
s1[4] | | ] s,
Ne [3] [10] NC
INy IE-D' 'Q—EIINZ
GND [7] [8] v-
LOGIC SWITCH T The substrate and case are
internally tied to V-. (The case
0 OFF should not be used as the V-
1 ON connection, however.)

DUAL DPST HI-302 AND HI-306 (PDIP, CERDIP, SOIC)

SPST HI-301 AND HI-305

TOP VIEWS
(CERDIP, PDIP, SOIC) (METAL CAN)
AV
Ne ] 1] v+
e :I Dz
ne 3] ?- = [ Ne
1
s1[4] :I Sz
1
Ne [3] | [@ne
IN E—D— --4[3]ne
GND [7] [8] v-
LOGIC SW1 SW2 T The substrate and case are
internally tied to V-. (The case
0 OFF ON should not be used as the V-
1 ON OFF connection, however.)

DUAL SPDT HI-303 AND HI-307 (PDIP, CERDIP, SOIC)

TOP VIEW TOP VIEW
~ \J
Nc[T] 1] v+ Nc[T] [14] v+
S3 E E Sy LOGIC SWITCH S3E E Sy Swi1 Sw3
D3 E-a-roJ I-m-ﬂ Dy 0 OFF DsE -o\J I‘"“'El D4 LOGIC SW2 SW4
o, [3 1 1 T 1 ON D 0 OFF ON
D D.
f ot =l VS o o s
S1E Lo rd ESZ S1E r 4 ESZ
INy E-D‘ '4—3 IN, INy E.D- 3] N,
GND[7] 8] v- GND[7] [8] v-
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 31 25_1
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HI-300 thru HI-307

Ordering Information
PART TEMP. PART TEMP.

NUMBER RANGE (°C) PACKAGE PKG. NO. NUMBER RANGE (°C) PACKAGE PKG. NO.
HI1-0300-2 -551t0 125 14 Ld CERDIP F14.3 HI9P0303-9 -40 to 85 14 Ld SOIC M14.15
HI1-0300-5 0to 75 14 Ld CERDIP F14.3 HI1-0304-2 -551t0 125 14 Ld CERDIP F14.3
HI2-0300-2 -551t0 125 10 Pin Metal Can | T10.B HI1-0304-5 0to 75 14 Ld CERDIP F14.3

(TO-100)
HI2-0304-2 -55 to 125 10 Pin Metal Can | T10.B
HI2-0300-5 0to 75 10 Pin Metal Can | T10.B (TO-100)
(TO-100)
HI2-0304-5 Oto 75 10 Pin Metal Can | T10.B
HI3-0300-5 0to 75 14 Ld PDIP E14.3 (TO-100)
HI1-0301-2 -551t0 125 14 Ld CERDIP F14.3 HI3-0304-5 0to 75 14 Ld PDIP E14.3
HI1-0301-5 0to 75 14 Ld CERDIP F14.3 HI1-0305-2 -551t0 125 14 Ld CERDIP F14.3
HI2-0301-2 -551t0 125 10 Pin Metal Can | T10.B HI1-0305-5 0to 75 14 Ld CERDIP F14.3
(TO-100)
HI2-0305-2 -55 to 125 10 Pin Metal Can | T10.B
HI2-0301-5 0to 75 10 Pin Metal Can | T10.B (TO-100)
(TO-100)
HI2-0305-5 Oto 75 10 Pin Metal Can | T10.B
HI3-0301-5 0to 75 14 Ld PDIP E14.3 (TO-100)
HI9P0301-5 0to 75 14 Ld SOIC M14.15 HI3-0305-5 0to 75 14 Ld PDIP E14.3
HI1-0302-2 -551t0 125 14 Ld CERDIP F14.3 HI9P0305-5 0to 75 14 Ld SOIC M14.15
HI1-0302-5 0to 75 14 Ld CERDIP F14.3 HI1-0306-5 0to 75 14 Ld CERDIP F14.3
HI3-0302-5 0to 75 14 Ld PDIP E14.3 HI3-0306-5 0to 75 14 Ld PDIP E14.3
HI9P0302-5 0to 75 14 Ld SOIC M14.15 HI1-0307-2 -551t0 125 14 Ld CERDIP F14.3
HI1-0303-2 -551t0 125 14 Ld CERDIP F14.3 HI1-0307-5 0to 75 14 Ld CERDIP F14.3
HI1-0303-5 0to 75 14 Ld CERDIP F14.3 HI3-0307-5 0to 75 14 Ld PDIP E14.3
HI3-0303-5 0to 75 14 Ld PDIP E14.3 HI9P0307-5 0to 75 14 Ld SOIC M14.15
HI9P0303-5 0to 75 14 Ld SOIC M14.15

Functional Block Diagram

o>

TYPICAL SWITCH HI-300 SERIES

— S

S
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HI-300 thru HI-307

Schematic Diagrams
SWITCH CELL

1
V+ =L mn1B

— 1],

1
rL| JMNZB MN3BL |l
Mpssl—l — l —
1 mpaB | =
MN4B l_|
[ l'_| I MN6B

H
j mp3B | mp2B rl I—t_l

11| mpiB

1
1

IN o—=g —0 OUT

u
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DIGITAL INPUT BUFFER AND LEVEL SHIFTER

1
V+= - P - o - P o 1
1
1
D2A MP1A MP2A n—"j\JnPsA |—| MP4A |_| MP5A —| MP6A —| MP7A MPSA
200Q !
LOGIC o—AA— ! L A
IN ¢ ! . ! A
DIA N MN1A MN2A —| MN3A  MN4A |:> /\:I MN5A —| MNGA —| MN7A 1 I:MNSA
1
GND o ¢ ’ !
V-0 > : y s l

I SWITCH CELL DRIVER
! (ONE PER SWITCH CELL)
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HI-300 thru HI-307

Absolute Maximum Ratings Thermal Information
Voltage Between Supplies .. ..................... 44V (+22V) Thermal Resistance (Typical, Note 1) 8ya (CCW) 8¢ (PCC/W)
Digital Input Voltage . .. .. .................... +VguppLy +4V CERDIP Package . ............... 95 40
-VguppLy -4V PDIP Package .. ................. 100 N/A
Analog Input Voltage .. ..................... +VguppLy +1.5V SOICPackage................... 120 N/A
-Vguppry -1.5V 10 Pin TO-100 Metal Can Package . . . 160 75
Typical Derating Factor. ... ... ... 1.5mA/MHz Increase in ICCOP  Maximum Junction Temperature
ESD Classification .. ........ ... ... ... ... ... ..., Class 1 CERDIP, TO-Can Packages ........................ 175°C
. . PDIP, SOIC Packages . .. ..« .ovvveeeeeeae e 150°C
Operating Conditions Maximum Storage Temperature Range . ......... -685°C to 150°C
Temperature Range Maximum Lead Temperature (Soldering 10s)............. 300°C
HI-BXX-2. ..o -559C to 125°C (SOIC - Lead Tips Only)

HI-BXX-5 . o 0°C to 75°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
1. 05 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications Supplies = +15V, -15V; V|\ = Logic Input. HI-300-303: V| - for Logic “1” = 4V, for Logic “0” = 0.8V.
HI-304-307: V| - for Logic “1” = 11V, for Logic “0” = 3.5V, Unless Otherwise Specified

TEMP -55°C TO 125°C 0°C TO 75°C
PARAMETER (°c) MIN | TYP | MAX | MIN | TYP | MAX | UNITS

SWITCHING CHARACTERISTICS
Break-Before-Make Delay, topgnN (Note 15) 25 - 60 - - 60 - ns
Switch On Time, ton (Note 13) 25 - 210 300 - 210 300 ns
Switch Off Time, topf (Note 13) 25 - 160 250 - 160 250 ns
Switch Off Time, ton (Note 14) 25 - 160 250 - 160 250 ns
Switch Off Time, topf (Note 14) 25 - 100 150 - 100 150 ns
“Off Isolation” (Note 6) 25 - 60 - - 60 - dB
Charge Injection (Note 7) 25 - 3 - - 3 - mV
Input Switch Capacitance, Cg(OFF) 25 - 16 - - 16 - pF
Output Switch Capacitance, Cp(oFF) 25 - 14 - - 14 - pF
Output Switch Capacitance, Cp(on) 25 - 35 - - 35 - pF
(High) Digital Input Capacitance, C|y 25 - 5 - - 5 - pF
(Low) Digital Input Capacitance, Cjy 25 - 5 - - 5 - pF
DIGITAL INPUT CHARACTERISTICS
Input Low Level, V|y_ (Note 13) Full - - 0.8 - - 0.8 \
Input High Level, V|nH (Note 13) Full 4 - - 4 - - \
Input Low Level, Vg (Note 14) Full - - 35 - - 35 \
Input High Level, V|nH (Note 14) Full 11 - - 11 - - \
Input Leakage Current (Low), Ijy (Note 5) Full - - 1 - - 1 LA
Input Leakage Current (High), IjyH (Note 5) Full - - 1 - - 1 LA
ANALOG SWITCH CHARACTERISTICS
Analog Signal Range Full -15 - +15 -15 - +15 \
On Resistance, ron (Note 2) 25 - 35 50 - 35 50

Full - 40 75 - 40 75 Q
Off Input Leakage Current, Is(oFF) (Note 3) 25 - 0.04 1 - 0.04 5 nA

Full - 1 100 - 0.2 100 nA
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HI-300 thru HI-307

Electrical Specifications Supplies = +15V, -15V; V| = Logic Input. HI-300-303: V| - for Logic “1” = 4V, for Logic “0” = 0.8V.
HI-304-307: V| - for Logic “1” = 11V, for Logic “0” = 3.5V, Unless Otherwise Specified (Continued)

TEMP -55°C TO 125°C 0°C TO 75°C
PARAMETER (°c) MIN TYP MAX MIN TYP MAX UNITS
Off Qutput Leakage Current, Ip(orF) (Note 3) 25 - 0.04 1 - 0.04 5 nA
Full - 1 100 - 0.2 100 nA
On Leakage Current, Ip(on) (Note 4) 25 - 0.03 1 - 0.03 5 nA
Full - 0.5 100 - 0.2 100 nA
POWER SUPPLY CHARACTERISTICS
Current, I+ (Notes 8, 13) 25 - 0.09 0.5 - 0.09 0.5 mA
Full - - 1 - - 1 mA
Current, |- (Notes 8, 13) 25 - 0.01 10 - 0.01 100 LA
Full - - 100 - - - LA
Current, I+ (Notes 9, 13) 25 - 0.01 10 - 0.01 100 LA
Full - - 100 - - - LA
Current, |- (Notes 9, 13) 25 - 0.01 10 - 0.01 100 LA
Full - - 100 - - - LA
Current, I+ (Notes 10, 14) 25 - 0.01 10 - 0.01 100 LA
Full - - 100 - - - LA
Current, |- (Notes 10, 14) 25 - 0.01 10 - 0.01 100 LA
Full - - 100 - - - LA
Current, I+ (Notes 11, 14) 25 - 0.01 10 - 0.01 100 LA
Full - - 100 - - - LA
Current, |- (Notes 11, 14) 25 - 0.01 10 - 0.01 100 LA
Full - - 100 - - - LA

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 reliability. The conditions listed under “Electrical Specifications” are the only conditions recommended for satisfactory operation.

. Vg =210V, IgyT = ¥10mA. On resistance derived from the voltage measured across the switch under the above conditions.
Vg =114V, Vp = ¥14V.

Vg=Vp==214V.

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

Vg = 1VRMms. f = 500kHz, C| = 15pF, R = 1K.

. Vg =0V, C| =10,000pF, Logic Drive = 5V pulse. (HI-300 - 303) Switches are symmetrical; S and D may be interchanged.
Logic Drive = 15V (HI-304 - 307).

8. V|N = 4V (one input) (all other inputs = 0V).
9. Vy =0.8V (all inputs).
10. V)y = 15V (all inputs).
11. Vy =0V (all inputs).
12. To drive from DTL/TTL circuits, pullup resistors to +5V supply are recommended.
13. HI-300 thru HI-303 only.
14. HI-304 thru HI-307 only.
15. HI-301, HI-303, HI-305, HI-307 only.

N o oA W N
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HI-300 thru HI-307

Typical Performance Curves
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FIGURE 2. rpg(oN) Vs Vp AND POWER SUPPLY VOLTAGE
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FIGURE 6. Ip(oN) Vs TEMPERATURE {

T 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 zero depending on the analog voltage and temperature, and will vary greatly from unit to unit.
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HI-300 thru HI-307

Typical Performance Curves (Continued)
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NOTE: If RgeN. RL or C| is increased, there will be proportional increases in rise and/or fall RC times.
FIGURE 7. TYPICAL DELAY, RISE, FALL, SETTLING TIMES AND SWITCHING TRANSIENTS
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HI-300 thru HI-307

Typical Performance Curves (Continued)
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HI-300 thru HI-307

Typical Performance Curves (Continued)
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FIGURE 14. SWITCHING TIME vs POSITIVE SUPPLY VOLTAGE, FIGURE 15.
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FIGURE 16. INPUT SWITCHING THRESHOLD vs POSITIVE SUPPLY VOLTAGE, HI-300 THRU HI-307
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HI-300 thru HI-307

Test Circuits and Waveforms

SWITCH TYPE VINH SWITCH TYPE VINH
HI-300 thru HI-303 IAY HI-301, HI-303 5V
HI-304 thru HI-307 15V HI-305, HI-307 15V
+15V +15V
T V+ T V+
A A ouT 1
Vg1 =43V 0= O O O
Ve a3V o p D Vo swiTcH St S, » Dy
s=+Vo ° OUTPUT  Vs2=+3V ot ols o—p—9 o
! RL cL 1 T [ ouT2
1 b
! 3000 _T_aspF _D_ ! RLz _T_CLZ 3R _T_CU
_I >_ 4 4 L L
- = LOGIC _ = e
LoGIC INPUT V-
INPUT J_ lv.
= = -15V
GND
LOGIC “1” = SWITCH ON
LoGIC RL1 = R = 3000
INPUT VINH CL1=Cpo=33pF
LOGIC “1” = SWITCH ON ov

LOGIC VINH
INPUT +50% + 50%
OV s ——
Vg : . !
| 90% ! 10%
ov | .
SWITCH ! OFF |

—
OUTPUT "ton'

FIGURE 17. SWITCHING TEST CIRCUIT (ton, toFF)

%50% * 50%
ov | | ouT1
| |
SWITCH — | | - OUT 2
OUTPUT " I I 50%
OV | N x
1 |
1 1

1
l«— tBBM

FIGURE 18. BREAK-BEFORE-MAKE TEST CIRCUIT (tggm
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