RENESAS

DATASHEET

September 2004

RENESAS

HI-201HS 3123
High Speed, Quad SPST, CMOS Analog Switch Rev.4.00
September 2004
The HI-201HS is a monolithic CMOS Analog Switch Features
featuring very fast switching speeds and low ON resistance. ) )
The integrated circuit consists of four independently * Pb-free Ava'llable. as an Option
selectable SPST switches and is pin compatible with the » Fast Switching Times
industry standard HI-201 switch. - tON .................................... 30ns
. . N . S OFF - 40ns
Fabricated using silicon-gate technology and the Intersil
Dielectric Isolation process, this TTL compatible device offers * Low “ON"Resistance ........................ 300
improved performance over previously available CMOS analog « Pin Compatible with Standard HI-201
switches. Featuring maximum switching times of 50ns, low ON ) ]
resistance of 50Q maximum, and a wide analog signal range, the * Wide Analog Voltage Range (+15V Supplies) ....... 15V
HI-201HS is designed for any application where improved » Low Charge Injection (+15V Supplies) .......... 10pC
switching performance, particularly switching speed, is required. .
(A more detailed discussion on the design and application of the TTL Compatible
HI-201HS can be found in Application Note AN543.) + Symmetrical Switching Analog Current Range . . . .. 80mA
Ordering Information Applications
TEMP. PKG. » High Speed Multiplexing
PART NUMBER | RANGE (°C) PACKAGE DWG. # . oo
» High Frequency Analog Switching
HI11-0201HS-2 -55t0 125 |16 Ld CERDIP F16.3 o
» Sample and Hold Circuits
HI11-0201HS-4 -25t085 |16 Ld CERDIP F16.3 - .
» Digital Filters
HI1-0201HS-5 Oto75 |16Ld CERDIP F163 + Operational Amplifier Gain Switching Networks
HI3-0201HS-5 Oto75 16 Ld PDIP E16.3 « Integrator Reset Circuits
HI3-0201HS-5Z Oto75 16 Ld PDIP E16.3 . ] o
(See Note) (Pb-free) Pinout (switches Shown For Logic “1” Input)
HI-201HS (CERDIP, PDIP, SOIC)
HI9P0201HS-5 Oto75 16 Ld SOIC M16.3 TOP VIEW
HI9P0201HS-5Z2 0Oto75 16 Ld SOIC M16.3
See Noti Pb-f U
(See Note) (Pb-free) A E% 5@ Ag
HI9P0201HS-9 -40t085 |16Ld SOIC M16.3 outt [Z] Y AL
HI9P0201HS-9Z -40t0o 85 |16Ld SOIC M16.3 IN1 E E IN2
(See Note) (Pb-free) v E E ve
NOTE: Intersil Pb-free products employ special Pb-free material GND E E NC
sets; molding compounds/die attach materials and 100% matte tin
plate termination finish, which is compatible with both SnPb and IN4 E E IN3
Pb-free soldering operations. Intersil Pb-free products are MSL ouT4 IZ-O' ' O-E ouUT3
classified at Pb-free peak reflow temperatures that meet or exceed 9 %
the Pb-free requirements of IPC/JEDEC J STD-020C. Aq IE El A3
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HI-201HS

Functional Diagram TRUTH TABLE
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HI-201HS

Schematic Diagrams (Continued)

DIGITAL INPUT BUFFER AND LEVEL SHIFTER
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HI-201HS

Absolute Maximum Ratings

Supply Voltage (V+to V-). ... .o 36V
Digital Input Voltage. . . .. ................. (V+) +4V to (V-) -4V
Analog Input Voltage (One Switch) .. ... .. (V+) +2.0V to (V-) -2.0V
Peak Current, S or D (Pulse 1ms, 10% Duty Cycle Max) . ... 50mA
Continuous Current Any Terminal (Except SorD)..........

Operating Conditions

Temperature Ranges

HI-201HS-2 © oo -559C to 125°C
HI-201HS-4 .. -25°C to 85°C
HI-201HS-5 ..o 0°C to 75°C
HI-201HS-9 .. -40°C to 85°C

Thermal Information

Thermal Resistance (Typical, Note 1) 8 4 (CC/W) 08¢ (°CIW)

CERDIP Package. . ............... 80 20

PDIPPackage . .................. 90 N/A

SOICPackage . .................. 100 N/A
Maximum Junction Temperature

CeramicPackage. .. .............oouiiiiiinnnn... 175°C

Plastic Package . .. ... 150°C
Maximum Storage Temperature ............... -65°C to 150°C
Maximum Lead Temperature (Soldering 10s) .. .......... 300°C

(SOIC - Lead Tips Only)

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. 6ya is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications Supplies = +15V, -15V; Van (Logic Level High) = 2.4V, V5| (Logic Level Low) = +0.8V, GND = 0V,

Unless Otherwise Specified

TEST TEMP 2 4,-5,-9
PARAMETER CONDITIONS | (°C) | MIN ’ TYP ‘ MAX | MIN ‘ TYP ’ MAX | UNITS
DYNAMIC CHARACTERISTICS
Switch ON Time, ton (Note 3) 25 - 30 50 - 30 50 ns
Switch OFF Time, topr1 (Note 3) 25 - 40 50 - 40 50 ns
Switch OFF Time, tofpr2 (Note 3) 25 - 150 - - 150 - ns
Output Settling Time To 0.1% 25 - 180 - - 180 - ns
Charge Injection, Q (Note 6) 25 - 10 - - 10 - pC
OFF Isolation (Note 4) 25 - 72 - - 72 - dB
Crosstalk (Note 5) 25 - 86 - - 86 - dB
Input Switch Capacitance, Cg(oFF) 25 - 10 - - 10 - pF
Output Switch Capacitance Cp(OFF) 25 - 10 - - 10 - pF
Cp(oN) 25 - 30 - - 30 - pF

Digital Input Capacitance, Cp 25 - 18 - - 18 - pF
Drain-To-Source Capacitance, Cps(oFF) 25 - 0.5 - - 0.5 - pF
DIGITAL INPUT CHARACTERISTICS
Input Low Threshold, Va Full - - 0.8 - - 0.8
Input High Threshold, VaH 25 2.0 - - 2.0 - -

Full 24 - - 24 - -
Input Leakage Current (Low), I 25 - 200 - - 200 - pA

Full - - 500 - - 500 pA
Input Leakage Current (High), IaH Van =4.0V 25 - 20 - - 20 - pA

Full - - 40 - - 40 pA
ANALOG SWITCH CHARACTERISTICS
Analog Signal Range, Vg Full -15 - +15 -15 - +15 \%
ON Resistance, ron (Note 2) 25 - 30 50 - 30 50

Full - - 75 - - 75 Q
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HI-201HS

Electrical Specifications Supplies = +15V, -15V; Van (Logic Level High) = 2.4V, V| (Logic Level Low) = +0.8V, GND = 0V,

Unless Otherwise Specified (Continued)

TEST TEMP 2 4,-5,-9
PARAMETER CONDITIONS | (°C) MIN TYP MAX MIN TYP MAX | UNITS
ron Match 25 - 3 - - 3 - %
OFF Input Leakage Current, Is(oFF) 25 - 0.3 10 - 0.3 10 nA
Full - - 100 - - 50 nA
OFF Output Leakage Current, Ip(oFF) 25 - 0.3 10 - 0.3 10 nA
Full - - 100 - - 50 nA
ON Leakage Current, Ip(oN) 25 - 0.1 10 - 0.1 10 nA
Full - - 100 - - 50 nA
POWER SUPPLY CHARACTERISTICS (Note 7)
Power Dissipation, Pp 25 - 120 - - 120 - mwW
Full - - 240 - - 240 mwW
Current, I+ (Pin 13) 25 - 4.5 - - 4.5 - mA
Full - - 10.0 - - 10.0 mA
Current, |- (Pin 4) 25 - 3.5 - - 3.5 - mA
Full - - 6 - - 6 mA
NOTES:
2. Vout = £10V, loyTt = TmA.
3. R =1kQ, C|_ = 35pF, V|N = +10V, Vp = +3V. (See Figure 1).
4. Va =3V, R =1kQ, C_ = 10pF, V|y = 3VRrMs, f = 100kHz.
5. Vao =3V, R = 1kQ, V|y = 3VRrMms, f = 100kHz.
6. CL=1nF,V|y=0V,Q=C| xAVQ.
7. Vp =3V or Vp = 0 for all switches.
Test Circuits and Waveforms
DIGITALVAH = 3-0V
il 50% VaL =0V ]Z 50%
<&toFF1
toN —>
- 90% 90%
swircH %V / '« tOFF2 10%
OUTPUT
TOP: Logic Input (2V/Div.) BOTTOM: Output (5V/Div.)
HORIZONTAL: 100ns/Div.
FIGURE 1A. MEASUREMENT POINTS FIGURE 1B. WAVEFORMS
FN3123 Rev.4.00 Page 5 of 12
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HI-201HS

Test Circuits and Waveforms (continued)

Vi = +15V
13
SWITCH SWITCH
INPUT OUTPUT
Vin = +10V o ofo » o Vo
I
Va ! RL J— CL
e 1
-
LOGIC — —
INPUT
5 14 RL
p— Vo=V|N
- +
V-= 15V RL*roN
GND Cy INCLUDES CrixTURE + CPROBE

FIGURE 1C. TEST CIRCUIT
FIGURE 1. SWITCH toy AND topp

LOGIC INPUT (V)

FIGURE 2A. LOGIC INPUT WAVEFORM

FIGURE 2C. Vjy = +5V

FIGURE 2D. Vjy = 0V

FN3123 Rev.4.00

Page 6 of 12
September 2004

LENESAS



HI-201HS

Test Circuits and Waveforms (continued)

FIGURE 2E. V) = -5V

Application Information

Logic Compatibility

The HI-201HS is TTL compatible. Its logic inputs (pins 1, 8, 9,
and 16) are designed to react to digital inputs which exceed a
fixed, internally generated TTL switching threshold. The
HI-201HS can also be driven with CMOS logic (0V-15V),
although the switch performance with CMOS logic will be
inferior to that with TTL logic (0V-5V).

The logic input design of the HI-201HS is largely responsible
for its fast switching speed. It is a design which features a
unique input stage consisting of complementary vertical PNP
and NPN bipolar transistors. This design differs from that of the
standard HI-201 product where the logic inputs are MOS
transistors.

Although the new logic design enhances the switching speed
performance, it also increases the logic input leakage currents.
Therefore, the HI-201HS will exhibit larger digital input leakage
currents in comparison to the standard HI-201 product.

Charge Injection

Charge injection is the charge transferred, through the internal
gate-to-channel capacitances, from the digital logic input to the
analog output. To optimize charge injection performance for
the HI-201HS, it is advisable to provide a TTL logic input with
fast rise and fall times.

If the power supplies are reduced from £15V, charge injection
will become increasingly dependent upon the digital input
frequency. Increased logic input frequency will result in larger
output error due to charge injection.

FIGURE 2F. V)y = -10V
FIGURE 2. SWITCHING WAVEFORMS FOR VARIOUS ANALOG INPUT VOLTAGES

Power Supply Considerations

The electrical characteristics specified in this data sheet are
guaranteed for power supplies Vg = £15V. Power supply
voltages less than £15V will result in reduced switch
performance. The following information is intended as a design
aid only.

POWER SUPPLY

VOLTAGES SWITCH PERFORMANCE

+12 <Vg <£15V Minimal Variation

Vg <+12V Parametric variation becomes increasingly
large (increased ON resistance, longer
switching times).

Vg <10V Not Recommended.

Vg > £16V Not Recommended.

Single Supply

The switch operation of the HI-201HS is dependent upon an
internally generated switching threshold voltage optimized for
+15V power supplies. The HI-201HS does not provide the
necessary internal switching threshold in a single supply
system. Therefore, if single supply operation is required, the
HI-300 series of switches is recommended. The HI-300 series
will remain operational to a minimum +5V single supply.

Switch performance will degrade as power supply voltage is
reduced from optimum levels (£15V). So it is recommended
that a single supply design be thoroughly evaluated to ensure
that the switch will meet the requirements of the application.

For further information see Application Notes AN520, AN521,
AN531, AN532, AN543 and AN557.

FN3123 Rev.4.00
September 2004

LENESAS

Page 7 of 12



HI-201HS

Typical Performance Curves
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T Theoretically, leakage current will continue to decrease below 25°C. But due to environmental conditions, leakage measurements below this temperature

are not representative of actual switch performance.
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HI-201HS

Typical Performance Curves (Continued)
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T Theoretically, leakage current will continue to decrease below 25°C. But due to environmental conditions, leakage measurements below this temperature
are not representative of actual switch performance.
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HI-201HS

Typical Performance Curves (Continued)
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HI-201HS

Die Characteristics

DIE DIMENSIONS PASSIVATION

2440um x 2860um x 485um Type: Nitride Over Silo>'<& A
Nitride Thickness: 3.5kA +1k
METALLIZATION Silox Thickness: 12kA +2kA
Type: CuAl

Thickness: 16kA +2kA WORST CASE CURRENT DENSITY
9.5 x 10% A/lcm?

Metallization Mask Layout
HI-201HS
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); larg: le corr { i ; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investi i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

o

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who di

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

butes, disposes of, or of ise sells or transfers the product to a third party, to notify such third

(Rev.4.0-1 November 2017)

RENESAS
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Refer to "http://www.renesas.com/" for the latest and detailed information.
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Renesas Electronics (Shanghai) Co., Ltd.
Unit 301, Tower A, Central Towers, 555 Langao Road, Putuo District, Shanghai, 200333 P. R. China
Tel: +86-21-2226-0888, Fax: +86-21-2226-0999

Renesas Electronics Hong Kong Limited
Unit 1601-1611, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2265-6688, Fax: +852 2886-9022

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei 10543, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
80 Bendemeer Road, Unit #06-02 Hyflux Innovation Centre, Singapore 339949
Tel: +65-6213-0200, Fax: +65-6213-0300

Renesas Electronics Malaysia Sdn.Bhd.
Unit 1207, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics India Pvt. Ltd.
No.777C, 100 Feet Road, HAL 2nd Stage, Indiranagar, Bangalore 560 038, India
Tel: +91-80-67208700, Fax: +91-80-67208777

Renesas Electronics Korea Co., Ltd.
17F, KAMCO Yangjae Tower, 262, Gangnam-daero, Gangnam-gu, Seoul, 06265 Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5338
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