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PART PIN-PACKAGE CONFIGURATION SLOW-SWITCHING
TIME ENABLE LINE TOP

MARK
MAX4991EVB+* 10 Ultra-Thin QFN Dual SPDT Yes No AAD

MAX4992EVB+ 10 Ultra-Thin QFN Dual SPDT No No AAE

MAX4993EVB+ 10 Ultra-Thin QFN DPDT Yes Yes AAF

MAX4994EVB+* 10 Ultra-Thin QFN DPDT No Yes AAG
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = +2.7V to +5.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC = +3.0V, TA = +25°C.) (Note 2)

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.)
VCC, CB_, EN ........................................................-0.3V to +6.0V
COM_, NC_, NO_ ...................................... -0.3V to (VCC + 0.3V)
Continuous Current COM_, NC_, NO_ ...........................±350mA
Peak Current COM_, NC_, NO_ (pulsed at 1ms,

50% duty cycle)..........................................................±700mA
Peak Current COM_, NC_, NO_ (pulsed at 1ms,

10% duty cycle)..............................................................±1.5A
Continuous Power Dissipation (TA = +70°C)

10-Pin UTQFN (derate 6.9mW/°C above +70°C).........559mW

Junction-to-Case Thermal Resistance (θJC) (Note 1)
10-Pin UTQFN ...........................................................20.1°C/W

Junction-to-Ambient Thermal Resistance (θJA) (Note 1)
10-Pin UTQFN .........................................................143.1°C/W

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature Range ..........................................+150°C
Storage Temperature Range ............................ -65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Power-Supply Range VCC 1.8 5.5 V

Undervoltage Lockout VUVLO 1.4 V

VCC = 3V 1.2 2.5
VCB1 = VCB2 = 0V or VCC

VCC = 5.5V 3.1 6

VCC = 2.7V 3
Supply Current
(MAX4991/MAX4992)

ICC

VCB1 = VCB2 = 0.5V or 1.4V
VCC = 5.5V 14

μA

VEN = VCC, VCB = 0V or VCC VCC = 5.5V 0.1 1

VCC = 3V 1.2 2.5
VEN = 0V, VCB = 0V or VCC

VCC = 5.5V 3.1 6

VCC = 2.7V 3

Supply Current
(MAX4993/MAX4994)

ICC

VEN = VCB = 0.5V or 1.4V
VCC = 5.5V 8.5

μA

Power-Supply Rejection
Ratio

PSRR RL = RS = 50Ω, f = 20kHz 80 dB

Analog Signal Range
VNC_, VNO_,

VCOM_
0 VCC V

TA = +25°C 0.3 0.5
On-Resistance RON

VCC = 2.7V, VNC_ or VNO_ = 0
to VCC, ICOM_ = 100mA TA = TMIN to TMAX 0.6

Ω

On-Resistance Match
Between Channels

ΔRON
VCC = 2.7V, between NC_, NO_ only,
ICOM_ = 100mA, VNC_ or VNO_ = VCC/2

3 mΩ

On-Resistance Flatness RFLAT
VCC = 2.7V, VNC_ or VNO_ = 0 to VCC,
ICOM_ = 100mA (Note 3)

1 mΩ

f = 20Hz–20kHz 1
COM_ Output Noise NCOM_ VNC_ = VNO_ = 0, RL = 50Ω

f = 0Hz–1MHz 50
μVRMS

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a 4-layer
board. For detailed information on package thermal considerations, refer to www.maxim-ic.com.cn/thermal-tutorial.

http://www.elecfans.com 电子发烧友 http://bbs.elecfans.com 电子技术论坛

http://www.maxim-ic.com.cn/thermal-tutorial


–

_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +2.7V to +5.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC = +3.0V, TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

NC_, NO_, Off-Leakage
Current

IL(OFF)
VCC = 2.7V, switch open, VNC_ or VNO_ = 0
or VCC, VCOM_ = VCC or 0

-100 +100 nA

COM_ Off-Leakage Current
(MAX4993/MAX4994)

ICOM_L(OFF)
VCC = 2.7V, VEN = VCC, VNC_ or VNO_ = 0
or VCC, VCOM_ = VCC or 0

-100 +100 nA

COM_ On-Leakage Current ICOM_L(ON)

VCC = 2.7V, switch closed, VNC_ or VNO_ = 0,
VCC or unconnected, VCOM_ = 0, VCC, or
unconnected

60 140 nA

DYNAMIC

VCC = 2.7V, VNC_ or VNO_ = 1.5V, RL = 50Ω,
CL = 35pF (MAX4991/MAX4993)

120 360 630 ms
Turn-On Time
(Note 4) (Figure 1)

tON
VCC = 2.7V, VNC_ or VNO_ = 1.5V, RL = 50Ω,
CL = 35pF (MAX4992/MAX4994)

20 150 μs

Turn-Off Time tOFF
VCC = 2.7V, VNC_ or VNO_ = 1.5V, RL = 50Ω,
CL = 35pF Figure 1 (Note 4)

0.5 2 μs

Off-Isolation VISO
RS = RL = 50Ω, f = 20kHz, VCOM_ = 1VP-P,
Figure 2 (Note 5)

-90 dB

Crosstalk VCT
RS = RL = 50Ω, f = 20kHz, VCOM_ = 1VP-P,
Figure 2 (Note 6)

-110 dB

Total Harmonic Distortion THD+N
f = 20Hz to 20kHz, VCOM_ = 0.5VP-P,
RS = RL = 50Ω, DC bias = 0

0.004 %

NC_, NO_ Off-Capacitance COFF
COM_ = GND (DC bias), f = 1MHz,
VNO(NC) = 100mVP-P, (Figure 3)

45 pF

COM_ On-Capacitance CON
COM_ = GND (DC bias), f = 1MHz,
VCOM = 100mVP-P (Figure 3)

65 pF

DIGITAL I/O (CB, CB1, CB2, EN)

Input Logic-High VIH 1.4 V

Input Logic-Low VIL 0.5 V

Input Leakage Current ICB VCB_ = VEN = 0V or VCC -1 +1 μA

Note 2: All devices are 100% production tested at TA = +25°C. All temperature limits are guaranteed by design.
Note 3: Flatness is defined as the difference between the maximum and minimum values of on-resistance as measured over the

specified analog ranges.
Note 4: All timing is measured using 10% and 90% levels.
Note 5: Off-isolation = 20log [VCOM_/(VNO_ or VNC_)], VCOM_ = output, VNO_ or VNC_ = input to off switch.
Note 6: Between any two switches.
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MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS. 
OFF-ISOLATION IS MEASURED BETWEEN COM_  AND "OFF" NO_  OR NC_  TERMINAL ON EACH SWITCH. 
ON-LOSS IS MEASURED BETWEEN COM_  AND "ON" NO_ OR NC_  TERMINAL ON EACH SWITCH. 
CROSSTALK IS MEASURED FROM ONE CHANNEL TO ALL OTHER CHANNELS.
SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.
 

VCC

VOUT

CB_ 

NC1 

NO_

COM_

VIN

MAX4991/MAX4992/
MAX4993/MAX4994

OFF-ISOLATION = 20log  
VOUT

                                          VIN

          ON-LOSS = 20log  
VOUT

                                          VIN

          CROSSTALK = 20log  
VOUT

                                               VIN

NETWORK
ANALYZER

50Ω

50Ω 50Ω

50Ω

MEAS REF

0V OR VCC

50Ω

CAPACITANCE
METER NC_ OR 

NO_ 

COM_

CB
VIL OR VIH

f = 1MHz

MAX4991/MAX4992/
MAX4993/MAX4994

tR < 5ns
tF < 5ns

50%
VIL

LOGIC
INPUT

RL

COM_

CB_

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

VOUT = VIN_ (    RL        )                      RL + RON

VIN_

VIH

tOFF

0V

NO_

OR NC_

0.9 x V0UT
0.1 x VOUT

tON

VOUT

SWITCH
OUTPUT

LOGIC
INPUT

IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.

CL

VOUT

MAX4991/MAX4992/
MAX4993/MAX4994
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(VCC = 3.0V, TA = +25°C, unless otherwise noted.)
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TURN-ON TIME vs. SUPPLY VOLTAGE
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M A X4 9 9 1 / M A X4 9 9 2 M A X4 9 9 3 / M A X4 9 9 4 

1 1 VCC

2 2 NO1

3 3 COM1

4 — CB1

— 4 CB

5 5 NC1

6 6 GND

7 7 NC2

8 — CB2

— 8 EN

9 9 COM2

10 10 NO2

(VCC = 3.0V, TA = +25°C, unless otherwise noted.)

AJ33 AC PERFORMANCE
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CB1

CB2

MAX4991/MAX4992

VCC 0.1μF

GND

COM1

COM2

NC1

NC2
AUDIO

AMPLIFIER

NO1

NO2
AUDIO

AMPLIFIER

PROCESS: BiCMOS
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