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Quad SPST CMOS Analog Switch

General Description

The Maxim HI-201 monolithic CMOS quad single-pole-
single-throw (SPST) analog switch is a plug-in upgrade
for the Harris HI-201. Maxim has eliminated the need for
a VREF supply, which is normally required for operation
with power supplies other than £15V. And Maxim's part
consumes 1/4 the power (4mW typ), making it better
suited for portable applications.

Maxim's switch can be continuously operated with power
supplies ranging from 4.5V to £18V, or single supplies
over a range of +5V to +30V. Each switch can be
independently selected and features fast switching (ton=
260ns, toff = 100ns typ) and low on resistance (45Q typ).
Maxim guarantees these switches will not latchup if the
power supplies are disconnected with switch input sig-
nals still present. Logic inputs are both CMOS and TTL
compatible without the need for pull-up resistors.

Applications

Disk Drives

Test Equipment
Communication Systems

PBX, PABX

Guidance and Control Systems
Heads-Up Displays

Typical Operating Circuit

Features

¢ No VREF Supply Required
4 Monolithic, Low-Power CMOS Design

4 Guaranteed Single-Supply Operation from
+5V to +30V

4 Guaranteed +4.5V to 18V Operation

4 Fast Switching Times: ton = 260ns %typ)
tott = 100ns (typ)

¢ 45Q (typ) On Resistance

4 Non-Latching with Supplies Turned Off and Input
Signals Present

4 CMOS and TTL Logic Compatible (0.8V/2.4V)
Ordering Information

PART TEMP. RANGE PIN-PACKAGE
HI3-0201-5 0°Cto +70°C 16 Plastic DIP
HI6-0201-5 0°C to +70°C 16 Wide SO
HI1-0201-5 0°C to +70°C 16 CERDIP
HI0-0201-6 0°C to +70°C Dice

| HI3-0201-9 -40°C to +85°C 16 Plastic DIP

| HI6-0201-9 -40°C to +85°C 16 Wide SO
HI1-0201-9 -40°C to +85°C 16 CERDIP
HI1-0201-2 -55°Cto +125°C 16 CERDIP
HI4-0201-8" -65°C to +125°C 20 LCC

* Contact Factory for Availability

Pin Configurations
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Programmable Gain Amplifier

Note: " Pins 1, 8, 9 and 16 are logic control inputs.
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Pin configurations continued on page 7.
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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HI-201

Quad SPST CMOS Analog Switch

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Between Pins4and 13 ....... .. .. 44V (+22)
VREFtoGround . ... .. .. ... .. ... . ... . +20V, -8BV
Digital Input Voltage . ... ....... . +VSUPPLY +4V

-VsuppLY -4V

Analog Input Voltage (One Switch) . +VsuppLY +2.0V

-VsuppLy -2.0V

Analog Current - Continuous, Peak ............ 30mA, 80mA
Power Dissipation (any package) .................. 750mw
DErate ADOVE 478G v v isovs wuvsms ssiwiiin s 8mw/C

Note 1: Device mounted with all pins soldered to PC board.,
Note 2: Derate 12mW/°C above +75°C.

Note 3: Derate 6.5mW/°C above +25°C.

Note 4: Derate 7mW/ C above +25°C.

Operating Temperature

HI_-0201-5,6 e
HL_D201-9 v cun
HI_-0201-28 .......

Storage Temperature
Power Dissipation (Note 1)
16-Pin CERDIP (Note 2)
16-Pin Plastic DIP (Note 3)
16-Pin Wide SO (Note 4)

....0°Cto+70°C

... -40°C 0 +85°C

.. -55°Cto +125°C
. -65°C 1o +150°C

Stresses listed under "Absolute Maximum Ratings” may be applied (one at a time) (o devices without resulling in permanent damage. These are siress ratings
only, and functional operation of the device al these or any other conditions above those indicated in the operational sections of the specifications is not implied.
Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V+ = +15V, V- =-15V, GND = OV, Ta = +25°C, unless otherwise noted.)

LIMITS
PARAMETER SYMBOL CONDITIONS HI_-0201-2/8 HI_-0201-560  |yniTs
MIN TYP MAX| MIN TYP MAX
(Note 5) (Note ) (Note 5)  (Note 6)
SWITCH
Analog-Signal Range | VANALOG -15 15 -15 15
o o 7) | DS(on) | VD =10V, Vin =08V, I§ = 1mA a5 70 45 8 | Q
5 Vg=14V Vp=-14V | -5 +0.01 5 -10 0.0 10
(S:curcet Off Leakage IS (off) Vin = 2.4V A
HIEn Vg=-14V, Vp =14V | -5 +0.02 5 210 +0.02 10
i Vp=14V,Vs=-14V | -5 +0.01 5 -10  +0.01 10
g[ﬁlrgnct)ﬁ Leakage 1D (off) VIN = 2.4V nA
Vp=-14V, Vs =14V | -5 20.02 5 -10  40.02 10
Current (Note 8) ID {on) nA
Vp = 14V, Vin = 0.8V 5 015 5 -10 4015 10
LOGIC INPUT
Input Voltage High N =18y 4 0003 1] -1 ooos 1 | M
I Ve INC | ViN= OV 4 $00004 1 | -1 00004 1 | pA
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +18V. V- = -15V, GND = 0V, Ta = +25°C, unless otherwise noted.)

Quad SPST CMOS Analog Switch

—

| LIMITS
PARAMETER | SYMBOL ‘ CONDITIONS HI_-0201-2/8 HI_-0201-5619  |ynivs
MIN TYP MAX| MIN TYP MAX
l (Note 5)  (Note 6) (Note 5) (Note 6)
| DYNAMIC i .
| Turn-On Time ton ] See Switching-Time Test Circuit 260 400 260 500 | ns
| Turn-Off Time toff See Switching-Time Test Circuit 100 300 100 350 ns

Charge Injection Q CL = 1000pF, VGen = OV, Rgen = 0Q 20 20 pC

Source-0Off _ _ .

Capacitance Csoffy | Vs =0V, ViN=5V | f=140kHz 5 5 pF

Drain-Off Capacitance | Cp (offy | Vg =0V, Vin =8V = 140kHz | 5 5 pF

Channel-On Co (on)” TR _ _

Capacitanc_e_ Cs(on) | VD=Vs=0V. ViN=0V = 140kHz 16 16 pF
| Offlsolation i VN = 5V, ZL = 75Q 70 70 dB
{ Crosstalk _ _
| (Channel-to-Channel) J: Vs = 2.0V. f = 100kHz 90 90 dB

SUPPLY )

FrRlNaSupely l+ All Channels On or Off 02 03 02 03| mA
| Degaiive Surply | 01 -00f 01 -001 mA

Power-Supply Range |

for Continuous L Vor (Note 7) +4.5 +18 | +45 +18 V
| Operation B |

Note 5: The algebraic convention where the most negative value is a minimum and the most positive a maximurn is used in this data sheet.
Note 6: Typical values are for DESIGN AID ONLY, not guaranteed or subject to production testing.
Note 7: Electrical characteristics, such as on resistance, will change when power supplies other than +15V are used.
Note 8: Ip(on) is leakage from driver into on switch.

/VIA X2V
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HI-201

Quad SPST CMOS Analog Switch

ELECTRICAL CHARACTERISTICS

(V+ = +15V, V- =-15V, GND = 0V, Ta = TMIN t0 Tmax)

LIMITS
PARAMETER SYMBOL CONDITIONS 20211 HI_-201-5/6/9  |ynirs
MIN TYP MAX| MIN TYP MAX
(Note 5) (Note 6) (Mote 5) (Mote 6}
SWITCH
Analog-SignalRange | VANALOG -15 15 -15 15
Drain-Source On - 2 =
Resistance (Note 9) DS (on) | VD =%10V, ViN =08V, Is = 1mA 100 100 Q
Source-Off Leakage sy | Vin=24V Vs = 14V, Vp = -14V 500 280 1
Current ' Vs =-14V, Vp = 14V | -500 -250
Drain-Off Leakage Vo = 14V, Vg = -14V 500 250 A
Current Do) | ViN=2.4V Vp = -
p=-14V, Vg = 14V | -500 250
Drain-On Leakge Vs = -14V, VIN = 0.8V 500 250
C ID (on) nA
urrent (Note 10) VD = 14V, ViN = 0.8V -500 -250
LOGIC INPUT
Input Current with g ViN = 2.4V 1.0 A% WA
Input Voltage High Vin = 15V 1.0 1.0
Input Current with _ . J
Input Voltage Low lINL _ VIN = 0V 1.0 1.0 MA
DYNAMIC
Turn-On Time ton See Switching-Time Test Circuit 500 600 ns
Turn-Off Time toff See Switching-Time Test Circuit 400 450 ns
SUPPLY
Positive Supply Current I+ All Channels On or Off 0.4 0.4 mA
Negative Supply Current I- All Channels On or Off -0.1 -0.1 mA
Note 9: Electrical characteristics, such as on resistance, will change when power supplies other than £15V are used.
Note 10: Ip(on) is leakage from driver into on switch.
4 WA XI2VI



Quad SPST CMOS Analog Switch

Protecting Against
Fault Conditions

Fault conditions occur when power supplies are turned
off and input signals are still present, or overvoltages
occur at the inputs during normal operation. In either
case, source-to-body diodes can be forward biased and
conduct current from the signal source. If this current is
required to be kept to low (pA) levels, the addition of
external protection dicdes is recommended (Figure 1).

To provide protection for overvoltages up to 20V above
the supplies, a 1N4001 or 1N914 type diode should be
placed in series with the positive and negative supplies,
as shown in Figure 1. The addition of these diodes will
reduce the analog-signal range to 1V below the positive
supply and 1V above the negative supply.
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Figure 1. Protection Against Fault Conditions
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Figure 4. Off Leakage Current

Figure 5. Switch Current vs. Voltage
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HI-201

Quad SPST CMOS Analog Switch

CURRENT (nA)

ON RESISTANCE vs. TEMPERATURE

Typical Operating Characteristics

SWITCH CURRENT vs. VOLTAGE

SWITCH LEAKAGE CURRENT
vs. TEMPERATURE
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ON RESISTANCE vs. ANALOG-SIGNAL
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VOLTAGE
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Quad SPST CMOS Analog Switch

Pin Configurations (continued)

TOP VIEW
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Figure 6. HI-201 Switch Timing
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Quad SPST CMOS Analog Switch

Package Information
W= (The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)
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L T 3 0030 - 0110
mﬁ'?i’*n i uuzsﬁm %%H'?TI o762 - 2794 A0
0291 |~ 55
[}—ﬁ-mﬁ: - a5 = ais _.h__
1770 ]Fﬂuuuuuu o 0.300 - 0.320
LR - =
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sim o0 {0,457 = 0.051) |%%%%§_2% Bas-am 025 ‘3028
i 2= 0954 (8255 3353)
16 Lead CERDIP (HI1) 16 Lead Plastic DIP (HI3)
84 = 100°C/W 0,4 = 135°C/W
8y0:=00°C/W 0y = 65°C/W
LEAD #1

AAAAAAAA

0.291-0.299 0344 -0 364 0,394 -0 419
[7381-7595] (8.738-0.245) (10.008-10.643)

HHHHHHFI

0.050
- {1270 BSC.
ol 0012-0.01
{0356 - 0.482)
0.082 -0.104

(2.337 - 2.642)

0420 oms
ioges MAX. —>] ‘“‘ I" {0,381)

l-_ — v “R 3 -
ooy e | E&g
"[ F“"iﬂ% AL _T }‘::_siii MIN. f

0.088 - 0.096 0.009-0.012

0.003-0.011 | o950 -7 4501
{0.076 - 0.279) @2%:5245y [n 229-0.305]

16 Lead Small Outline, Wide (WI6)
eJA = 105°wa
6, = 60° C/W

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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