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概要________________________________
MAX4564は、±1.8V～±6Vのデュアル電源又は+1.8V～
+12Vの単一電源で動作する、低電圧、デュアル電源、
単極二投(SPDT)アナログスイッチです。低オン抵抗
(±5VでRON=40Ω)及び低消費電力(5µW)を特長として
おり、オーディオ、ビデオ、及びバッテリ駆動のアプリ
ケーションに最適です。このスイッチは低リーク電流
(1nA max)及び高速スイッチング(±5VでtON = 60ns
及びtOFF= 40ns(max))を提供します。

MAX4564は8ピンSOT23及びµMAXパッケージで提供
されています。

アプリケーション_____________________
バッテリ駆動機器

オーディオ及びビデオのスイッチング

試験機器

通信回路

サンプル/ホールド回路

通信機器

特長 _______________________________
� オン抵抗(RON)：60Ωmax (40Ω typ)

� チャネル間RONマッチング：
3Ωmax(0.75Ω typ)

� オン抵抗平坦性：10Ω

� 低チャージインジェクション：3pC(typ)

� 低リーク電流：+25℃において±1nA

� 高速スイッチング
tON= 60ns(max)
tOFF= 40ns(max)

� ブレーク・ビフォ・メイクのスイッチングを保証

� TTL/CMOSロジックコンパチブル

� 低クロストーク：-72dB(1MHz)

� 高オフアイソレーション：-77dB(1MHz)

� -3dB帯域幅：450MHz以上(typ)

� パッケージ：8ピンSOT23
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ファンクションダイアグラム/ピン配置/真理値表___________________________________

19-1765; Rev 1; 10/03

型番 _______________________________

NC 1

2

3

4

8

7

6

5

IN

NO

COM

V+

V-

GND

SOT23

MAX4564

EN

PART TEMP RANGE PIN-PACKAGE

MAX4564EKA-T -40°C to +85°C 8 SOT23-8

MAX4564EUA -40°C to +85°C 8 µMAX

EN IN NC NO

0 0 ON OFF

0 1 OFF ON

1 X OFF OFF

x = 任意



ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS—±5V Supply
(V+ = +4.5V to +6V, V- = -4.5V to -6V, VIH = +2.4V, VIL = +0.8V, GND = 0, TA = TMIN to TMAX, unless otherwise noted. Typical values
are at TA = +25°C.) (Notes 2, 3)

Note 1: Signals on NO, NC, COM, IN, or EN exceeding V+ or V- are clamped by internal diodes. Limit forward-diode current to maximum
current rating.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

(Voltages Referenced to GND)
V+ ..........................................................................-0.3V to +13V
V- ...........................................................................-13V to +0.3V
V+ to V- ..................................................................-0.3V to +13V
EN, IN, COM, NC, NO (Note 1) .......... (V- - 0.3V) to (V+ + 0.3V)
Continuous Current (any terminal)................................... ±20mA
Peak Current, COM, NC, NO

(pulsed at 1ms, 10% duty cycle)................................ ±30mA
ESD per Method 3015.7...................................................... >2kV

Continuous Power Dissipation (TA = +70°C)
8-Pin SOT23 (derate 7.1mW/°C above +70°C) ..........571mW
8-Pin µMAX (derate 4.10mW/°C above +70°C) .........330mW

Operating Temperature Range
MAX4564E_A .................................................-40°C to +85°C

Junction Temperature .....................................................+150°C
Storage Temperature Range ............................-65°C to +150°C
Lead Temperature (soldering, 10s) ................................+300°C

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS

ANALOG SWITCH

Analog Signal Range
VCOM,

VNO, VNC
V- V+ V

+25°C 40 60
On-Resistance RON

V+ = +4.5V, V- = -4.5V,
ICOM = 1mA; VNO, VNC = ±3.5V E 100

Ω

+25°C 0.75 3On-Resistance Match Between
Channels (Note 4)

∆RON
V+ = +4.5V, V- = -4.5V,
ICOM = 1mA;  VNO, VNC = ±3.5V E 4

Ω

+25°C 6.5 10On-Resistance Flatness
(Note 5)

RFLAT(ON)
V+ = +4.5V, V- = -4.5V, ICOM =
1mA;  VNO, VNC = -3.5V, 0, +3.5V E 13

Ω

+25°C -1 0.05 1
NO or NC Off-Leakage Current

INC(OFF) or
INO(OFF)

V+ = +5.5V, V- = -5.5V;
VCOM = +4.5V, -4.5V;
VNO, VNC = -4.5, +4.5V E -5 5

nA

+25°C -1 0.05 1
COM Off-Leakage Current ICOM(OFF)

V+ = +5.5V, V- = -5.5V;
VCOM = +4.5V, -4.5V;
VNO, VNC = -4.5, +4.5V E -5 5

nA

+25°C -2 0.05 2
COM On-Leakage Current ICOM(ON)

V+ = +5.5V, V- = -5.5V, VCOM =
+4.5V, -4.5V;  VNO, VNC = +4.5V,
-4.5V, or floating E -10 10

nA
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ELECTRICAL CHARACTERISTICS—±5V Supply (continued)
(V+ = +4.5V to +6V, V- = -4.5V to -6V, VIH = +2.4V, VIL = +0.8V, GND = 0, TA = TMIN to TMAX, unless otherwise noted. Typical values
are at TA = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS

SWITCH DYNAMIC CHARACTERISTICS

+25°C 40 60
Turn-On Time tON

VNO, VNC = +3V, -3V,
RL = 1kΩ, CL = 35pF E 75

ns

+25°C 28 40
Turn-Off Time tOFF

VNO, VNC = +3V, -3V,
RL = 1kΩ, CL = 35pF E 50

ns

+25°C 50 70
Transition Time tTRANS

VNC = +3V, VNO = -3V,
VNC = -3V, VNO = +3V,
RL = 1kΩ, CL = 35pF E 85

ns

Break-Before-Make Time
(Note 6)

tBBM
VNO, VNC = +3V, -3V, RL = 300Ω,
CL = 35pF

+25°C 5 15 ns

Charge Injection Q
VGEN = 0, RGEN = 0,
CL = 100pF

+25°C 3 pC

-3dB Bandwidth f-3dB
RL = 50Ω, CL = 10pF,
f0dB = 1MHz

+25°C 450 MHz

Off-Isolation (Note 7) VISO
RL = 50Ω, CL = 10pF,
fIN = 1MHz

+25°C -77 dB

Crosstalk (Control Input to
Signal Output)

RL =  50Ω , C L =  10p F, V +  =  + 4.5V ,
V -  =  - 4.5V , fIN  =  1M H z, V  EN =  V IH 

+25°C 68 mV

Crosstalk (Between Switches) VCT
RL = 50Ω, CL = 10pF,
fIN = 1MHz

+25°C -72 dB

Total Harmonic Distortion THD
RL = 600kΩ, CL = 50pF,
fIN = 20kHz

+25°C 0.15 %

Control Input Capacitance CIN 3 pF

NO or NC Off-Capacitance COFF fIN = 1MHz +25°C 6 pF

COM Off-Capacitance CCOM(OFF) fIN = 1MHz +25°C 8 pF

COM On-Capacitance CCOM(ON) fIN = 1MHz +25°C 14 pF

LOGIC INPUT

Input Voltage Low VIL 0.8 V

Input Voltage High VIH 2.4 V

+25°C -1 0.0001 1
Input Leakage Current IL

V+ = +5.5V, V- = -5.5V,
VIN = V EN = 0 or +5.5V E -10 10

µA

POWER SUPPLY

V+ 2 6
Power-Supply Range

V- -2 -6
V

+25°C -1 0.0001 1
Positive Supply Current I+

V+ = +5.5V, V- = -5.5V,
VIN = V EN = 0 or +5.5V E -10 10

µA

+25°C -1 0.0001 1
Negative Supply Current I-

V+ = +5.5V, V- = -5.5V,
VIN = V EN = 0 or +5.5V E -10 10

µA

_______________________________________________________________________________________ 3
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4 ELECTRICAL CHARACTERISTICS—Single +5V Supply
(V+ = +4.5V to +6V, V- = 0, VIH = +2.4V, VIL = +0.8V, GND = 0, TA = TMIN to TMAX, unless otherwise noted. Typical values are at 
TA = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS TA MIN         TYP      MAX UNITS

ANALOG SWITCH

Analog Signal Range
VCOM,

VNO, VNC
0 V+ V

+25°C 72 100
On-Resistance RON

V+ = +4.5V, V- = 0,
ICOM = 1mA; VNO, VNC = +3.5 V E 125

Ω

+25°C 0.75 5On-Resistance Match Between
Channels (Note 4)

∆RON
V+ = +4.5V, V- = 0,
ICOM = 1mA; VNO, VNC = +3.5 V E 7

Ω

SWITCH DYNAMIC CHARACTERISTICS

+25°C 62 90
Turn-On Time tON

VNO, VNC = +3V,
RL = 1kΩ, CL = 35pF E 125

ns

+25°C 22 60
Turn-Off Time tOFF

VNO, VNC = +3V,
RL = 1kΩ, CL = 35pF E 75

ns

+25°C 68 100
Transition Time tTRANS

VNC = +3V, VNO = 0,
VNC = 0, VNO = +3V,
RL = 1kΩ, CL = 35pF E 130

ns

Break-Before-Make Time
(Note 6)

tBBM
VNO, VNC = +3V,
RL = 300Ω, CL = 35pF

E 10 35 ns

LOGIC INPUT

Input Voltage Low VIL 0.8 V

Input Voltage High VIH 2.4 V

+25°C -1 0.0001 1
Input Leakage Current IL

V+ = +5.5V, V- = 0,
VIN = V EN = 0 or +5.5V E -10 10

µA

POWER SUPPLY

Power-Supply Range V+ 1.8 12 V

+25°C -1 0.0001 1
Positive Supply Current I+

V+ = +5.5V, V- = 0,
VIN = V EN = 0 or +5.5V E -10 10

µA

+25°C -1 0.0001 1
Negative Supply Current I-

V+ = +5.5V, V- = 0,
VIN = V EN = 0 or +5.5V E -10 10

µA

4 _______________________________________________________________________________________
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ELECTRICAL CHARACTERISTICS—Single +3V Supply
(V+ = +2.7V to +3.3V, V- = 0, VIH = +2.4V, VIL = +0.8V, GND = 0, TA = TMIN to TMAX, unless otherwise noted. Typical values are at
TA = +25°C.) (Notes 2, 3)

Note 2: The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.
Note 3: SOT-packaged products are 100% tested at +25°C and guaranteed by design at the full-rated temperature.
Note 4: ∆RON = RON(MAX) - RON(MIN).
Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the 

specified analog signal ranges.
Note 6: Guaranteed by design.
Note 7: Off-Isolation = 20log10 (VCOM / VNO), VNO = input to off switch.

PARAMETER SYMBOL CONDITIONS TA MIN       TYP      MAX UNITS

ANALOG SWITCH

Analog Signal Range
VCOM,

VNO, VNC
0 V+ V

+25°C 160 275
On-Resistance RON

V+ = +2.7V, V- = 0,
ICOM = 1mA; VNO, VNC = +1.5V E 300

Ω

+25°C 1.5 10On-Resistance Match Between
Channels (Note 4)

∆RON
V+ = +2.7V, V- = 0,
ICOM = 1mA; VNO, VNC = +1.5V E 12

Ω

SWITCH DYNAMIC CHARACTERISTICS

+25°C 120 250
Turn-On Time tON

VNO, VNC = +1.5V,
RL = 2kΩ, CL = 35pF E 275

ns

+25°C 40 110
Turn-Off Time tOFF

VNO, VNC = +1.5V,
RL = 2kΩ, CL = 35pF E 125

ns

Break-Before-Make Time
(Note 6)

tBBM
VNO, VNC = +1.5V,
RL = 2kΩ, CL = 35pF

E 10 ns

LOGIC INPUT

Input Voltage Low VIL 0.8 V

Input Voltage High VIH 2.4 V

+25°C -1 0.0001 1
Input Leakage Current IL

V+ = +3.3V, V- = 0,
VIN = V EN = 0 or +3.3V E -10 10

µA

_______________________________________________________________________________________ 5

低電圧、デュアル電源、
SPDTアナログスイッチ、イネーブル付



M
A

X
4

5
6

4

0

60

30

120

90

180

150

210

270

240

300

-5 -3 -2 -1-4 0 1 2 43 5

ON-RESISTANCE vs. VCOM

M
AX

45
64

 to
c0

1

VCOM (V)

R O
N 

(Ω
)

V+ = +1.8V,
V- = 0

V+ = +2.7V,
V- = 0

V+ = +4.5V,
V- = 0

V+ = +4.5V, V- = -4.5V
0

30

20

10

40

50

60

-5 -1-2-4 -3 0 1 2 3 4 5

ON-RESISTANCE vs. VCOM
AND TEMPERATURE (DUAL SUPPLIES)

M
AX

45
64

 to
c0

2

VCOM (V)

R O
N 

(Ω
)

V+ = +5V, V- =  -5V

TA =  +85°C

TA = + 25°C

TA  =  -40°C

0.01

0.1

1

10

100

1000

10,000

-40 -15 10 35 60 85

SWITCH LEAKAGE CURRENT
vs. TEMPERATURE

M
AX

45
64

 to
c0

3

LE
AK

AG
E 

CU
RR

EN
T 

(p
A)

V+ = +5V, V- =  -5V

ICOM(ON)

ICOM(OFF),
INO(OFF),
INC(OFF)

TEMPERATURE (°C)

0

2

1

4

3

6

5

7

9

8

10

-5 -3 -2 -1-4 0 1 2 43 5

CHARGE INJECTION vs. VCOM

M
AX

45
64

 to
c0

4

VCOM (V)

Q 
(p

C)

SINGLE
SUPPLY:
V+ = +5V,
V- = 0

DUAL SUPPLIES:
±5V

-3

-1

-2

1

0

2
I+

I-

3

-40 10-15 35 60 85

SUPPLY CURRENT vs. TEMPERATURE

M
AX

45
64

 to
c0

5

TEMPERATURE (°C)

SU
PP

LY
 C

UR
RE

NT
 (n

A)

DUAL SUPPLIES:
V+ = +5V, V- = -5V, VIN = 0

0

0.01

0.03

0.02

0.04

0.05

0 42 6 8 10 12

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

M
AX

45
64

 to
c0

6

SUPPLY VOLTAGE (V)

SU
PP

LY
 C

UR
RE

NT
 (n

A)

V- = 0, VIN =  0

0.001

0.001

0.01

0.1

1

10

100

1000

0 1 2 3 4 5

SUPPLY CURRENT
vs. LOGIC-LEVEL VOLTAGE

M
AX

45
64

 to
c0

7

LOGIC-LEVEL VOLTAGE (V)

SU
PP

LY
 C

UR
RE

NT
 (µ

A)

DUAL OR SINGLE
+5V SUPPLIES

SINGLE
SUPPLY:
V+ = +3V,

V- = 0
0

25

75

50

100

125

TURN-ON/TURN-OFF TIME
vs. SUPPLY VOLTAGE (DUAL SUPPLIES)

M
AX

45
64

 to
c0

8

SUPPLY VOLTAGE (V)

t O
N/

t O
FF

 (n
s)

±2 ±4±3 ±5 ±6

tON

tOFF

100

75

50

25

0
-40 10-15 35 60 85

TURN-ON/TURN-OFF TIME
vs. TEMPERATURE (DUAL SUPPLIES)

M
AX

45
64

 to
c0

9

TEMPERATURE (°C)

t O
N/

t O
FF

 (n
s)

tON

tOFF

V+ = +5V, V- =  -5V

標準動作特性 _______________________________________________________________
(TA = +25°C, unless otherwise noted.)

6 _______________________________________________________________________________________

低電圧、デュアル電源、
SPDTアナログスイッチ、イネーブル付



M
A

X
4

5
6

4

100

75

50

25

0
-40 10-15 35 60 85

TURN-ON/TURN-OFF TIME
vs. TEMPERATURE (SINGLE SUPPLY)

M
AX

45
64

 to
c1

0

TEMPERATURE (°C)

t O
N/

t O
FF

 (n
s) tON

tOFF

V+ = +5V, V- =  0

-60

-50

-30

-40

-10
0

-20

10

0.1 1 10 100 1000

ON-RESPONSE, OFF-ISOLATION,
CROSSTALK vs. FREQUENCY

M
AX

45
64

 to
c1

1

FREQUENCY (MHz)

LO
SS

 (d
B)

-70

-80

-90
-100

ON-RESPONSE

CROSSTALK
OFF-ISOLATION

V+ = +5V, V- = -5V

0.01

0.1

1

10

10 100 1k 10k 100k

TOTAL HARMONIC DISTORTION
vs. FREQUENCY

M
AX

45
64

 to
c1

2

FREQUENCY (Hz)

TH
D 

(%
)

V+ = +5V, V- = -5V
IN = OUT = 600Ω

0

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2 3 4 5

LOGIC-LEVEL THRESHOLD VOLTAGE
vs. SUPPLY VOLTAGE

M
AX

45
64

 to
c1

3

SUPPLY VOLTAGE (V)

TH
RE

SH
OL

D 
VO

LT
AG

E 
(V

)
DUAL OR SINGLE SUPPLIES

標準動作特性(続き) __________________________________________________________
(TA = +25°C, unless otherwise noted.)
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詳細 _______________________________
MAX4564は、デュアル電源のSPDT CMOSアナログ
スイッチです。MAX4564にはブレーク・ビフォ・
メイクのスイッチング機能が備わっています。CMOS
スイッチ構造では、電力を実質的に全く消費せずに
レイルトゥレイル信号処理を実現します。各スイッチは
TTL/CMOSレベルコンパチブルのディジタル入力により
個別に制御されます。

アプリケーション情報 _________________

過電圧保護

デバイスに定格以上の電圧が印加されると、恒久的な
損傷を受けるため、絶対最大定格を超えないようにして
下さい。全てのCMOS製品に対して、正しい電源シー
ケンスを行うことを推奨します。常にV+を最初にオン
にし、その後V-、続いてNO、NC、又はCOMのロジック
入力をオンにして下さい。電源シーケンスの順番を守る
ことができない場合は、2つの小信号ダイオード(D1、
D2)を電源ピンと直列に挿入して下さい。ダイオードを
加えることによって、アナログ信号範囲がV+の1ダイ
オードドロップ下からV-の1ダイオードドロップ上までに
制限されますが、デバイスの低スイッチ抵抗、低リーク
電流特性への影響はありません。

試験回路/タイミング図 ________________

端子説明___________________________________________________________________
µMAX SOT23 NAME FUNCTION

1 8 COM Analog Switch Common

2 7 EN
Device Enable. Drive EN low for normal SPDT switch operation. If EN is high, both
NO and NC are disconnected.

3 6 V- Negative Supply Voltage

4 5 GND Ground

5 3 IN Digital Control Input

6 4 NO Analog Switch Normally Open

7 1 NC Analog Switch Normally Closed

8 2 V+ Positive Supply Voltage

POSITIVE SUPPLY

COMNO

D2

D1

V-

Vg

V+
MAX4564

NEGATIVE SUPPLY

図1. 2つの外部ブロックダイオードを使用した過電圧保護

8 _______________________________________________________________________________________

名称 機　能

アナログスイッチコモン

負電源電圧

グランド

ディジタル制御入力

アナログスイッチノーマリオープン

アナログスイッチノーマリクローズ

正電源電圧

デバイスイネーブル。ENをローに駆動すると通常のSPDTスイッチ動作になります。
ENがハイの時、NOとNCが切断されます。

低電圧、デュアル電源、
SPDTアナログスイッチ、イネーブル付
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tr < 5ns
tf < 5ns
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図2. スイッチング時間
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図3. ブレーク・ビフォ・メイク間隔
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MAX4564

図4. チャージインジェクション

試験回路/タイミング図(続き) __________________________________________________
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VOUT

V+V-
IN

NC

COM

NO

VIN

MAX4564

OFF-ISOLATION = 20log  
VOUT

                                           VINRx = 50Ω
EN = VIH, VIN = DON'T CARE                           

EN = VIL, VIN = VIH, fOdB = 1MHz                      

Rx =                            

          

          ON-LOSS = 20log                                 

NETWORK
ANALYZER

50Ω

50Ω 50Ω

50Ω

MEAS REF

V+

Rx

V- 10nF10nF

0 OR V+

50Ω

GND

 
VOUT

VIN AT fOdB

(RON + 50) x 50
(RON + 50) - 50

EN = VIL, VIN = VIH

Rx =                            (RON + 50) x 50
(RON + 50) - 50

CROSSTALK = 20log  
VOUT

                                     VIN

図5. オン損失、オフアイソレーション、及びクロストーク

CAPACITANCE
METER NC or 

NO

COM

GND

IN VINL
OR

VINH

10nF V+

f = 1MHz

V+

MAX4564

V-

図6. チャネルオフ/オン容量
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REV.DOCUMENT CONTROL NO.APPROVAL

PROPRIETARY INFORMATION

TITLE:

3.002.60EC E1E

BETWEEN 0.08mm AND 0.15mm FROM LEAD TIP.
8. MEETS JEDEC MO178.

8∞

0.60

1.75

0.30

L2

0∞
e1

e

L

1.50E1

0.65 BSC.

1.95 REF.

0.25 BSC.

GAUGE PLANE

SEATING PLANE  C

C

L

PIN 1
I.D. DOT

(SEE NOTE 6)

LC

LC

A2

e1

D

DETAIL "A"

5. COPLANARITY 4 MILS. MAX.

NOTE:

7. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD         

6. PIN 1 I.D. DOT IS 0.3 MM ÿ MIN. LOCATED ABOVE PIN 1.

4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.

3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.

  HEEL OF THE LEAD PARALLEL TO SEATING PLANE C.
2. FOOT LENGTH MEASURED FROM LEAD TIP TO UPPER RADIUS OF

1. ALL DIMENSIONS ARE IN MILLIMETERS.

L2

L

A1A

0.45

1.30

0.15

1.45

MAX

0.28b

0.90A2

0.00A1

0.90A

MINSYMBOL

3.00

0.20

2.80D

0.09C

SEE DETAIL "A"

LC
b e

D 121-0078
1

PACKAGE OUTLINE, SOT-23, 8L BODY

0

0
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マキシムは完全にマキシム製品に組込まれた回路以外の回路の使用について一切責任を負いかねます。回路特許ライセンスは明言されていません。
マキシムは随時予告なく回路及び仕様を変更する権利を留保します。
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21-0036 J
REV.DOCUMENT CONTROL NO.APPROVAL

PROPRIETARY INFORMATION

TITLE:

MAX
0.043

0.006

0.014

0.120

0.120

0.198

0.026

0.007

0.037

0.0207 BSC

0.0256 BSC

A2 A1

c
e

b

A

L

FRONT VIEW SIDE VIEW

E H

0.6±0.1

0.6±0.1

Ø0.50±0.1

1

TOP VIEW

D

8

A2 0.030

BOTTOM VIEW

1
6°

S

b

L

H
E

D
e

c

0°

0.010

0.116

0.116

0.188

0.016

0.005

8
4X S

INCHES

-

A1

A

MIN

0.002

0.950.75

0.5250 BSC

0.25 0.36

2.95 3.05

2.95 3.05

4.78

0.41

0.65 BSC

5.03

0.66

6°0°

0.13 0.18

MAXMIN

MILLIMETERS

- 1.10

0.05 0.15

α

α

DIM
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