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PART TEMP. RANGE PIN-PACKAGE
MAX4545CPP 0°C to +70°C 20 Plastic DIP
MAX4545CWP 0°C to +70°C 20 Wide SO

Ordering Information continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

(Voltages Referenced to GND)

V+10 V-
All Other Pins (Note 1) .. . .
Continuous Current into Any Terminal..............ccoceeviennne, +25mA
Peak Current into Any Terminal

(pulsed at 1ms, 10% duty cycle)
ESD per Method 3015.7
Continuous Power Dissipation (Ta = +70°C) (Note 2)

16-Pin Plastic DIP

(derate 10.53mW/°C above +70°C)........cccccceeuriunnnnn 842mw

................ +50mA

Note 1:
rent rating.

16-Pin Narrow SO
(derate 8.70mW/°C above +70°C).......ccccerverrueennenns
16-Pin QSOP (derate 8.3mW/°C above +70°C)
20-Pin Plastic DIP (derate 8.0mW/°C above +70°C) 640mW
20-Pin Wide SO (derate 10.00mW/°C above +70°C) .. 800mW
20-Pin SSOP (derate 8.0mW/°C above +70°C) .......... 640mwW
Operating Temperature Ranges

0°C to +70°C
-40°C to +85°C
.-65°C to +150°C
..+300°C

MAX454 E_E
Storage Temperature Range
Lead Temperature (soldering, 10sec)

Voltages on all other pins exceeding V+ or V- are clamped by internal diodes. Limit forward diode current to maximum cur-

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.

ELECTRICAL CHARACTERISTICS—Dual Supplies

(V+ = +4.5V to +5.5V, V-
values are at Tp = +25°C.)

=-4.5V 10 -5.5V, ViNL = 0.8V, VINH = 2.4V, VGND_ = 0V, Ta = TMIN to Tmax, unless otherwise noted. Typical

PARAMETER SYMBOL CONDITIONS Ta MIN (N-l(-;ePZ) MAX UNITS
ANALOG SWITCH
- Vcowm_,
Analog Signal Range — Note 3 C,E V- V+ \"
g Sig g VNO VNG ( )
) ) V+ = 4.5V, V- = -4.5V +25°C 14 20
Signal-Path On-Resistance R ! ’ Q
9 ON | Vcom_ =2V, Icom_= 10mA C.E 18 25
Signal-Path On-Resistance Match AR V+ = 4.5V, V- =-4.5V, +25°C 0.5 1 o
Between Channels (Note 4) ON Vcom_ = %2V, Icom_= 10mA C,E 1.25
Signal-Path On-Resistance V+ =5V, V-=-5V;Vcom_=1V, o
Flatness (Note 5) RFELATON) | gy -1v: Icom = 10mA +25°C 03 05 Q
NO_, NC_ Off Leakage Current INO_(OFF), | V+=5.5V, V- =-5.5V, +25°C -5 0.02 5 nA
(Note 6) INC_(OFF) | Vcom_=#4.5V, VN_ = F4.5V C,E -50 50
COM_ Off Leakage Current | V+ =55V, V- =-5.5V, +25°C -5 0.02 5 nA
(Note 6) COM_(OFF) | voom_ = +4.5V, VN_ = F4.5V C.E 50 50
COM_ On Leakage Current | V+ =55V, V-=-55V, +25°C -10 0.04 10 nA
(Note 6) COMON) | voom_ =245V, VN_ = 4.5V C.E 100 100
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H C,E 1.5 2.4 \%
IN_ Input Logic Threshold Low VIN_L CE 0.8 1.5 \Y
:_l\(l);\llnput Current Logic High or N, INL_ | Vin_ = 0.8V or 2.4V C.E 1 0.03 1 PA
2 NAXIV
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ELECTRICAL CHARACTERISTICS —Dual Supplies (continued)

(V+ = +4.5Vto +5.5V, V- = -4.5V to -5.5V, V|NL = 0.8V, VINH = 2.4V, VGND_ = 0V, Ta = TmIN to Tmax, unless otherwise noted. Typical
values are at Tp = +25°C.)

LYSUXVIN/ OV STXVIN/STSTXVIN

PARAMETER SYMBOL CONDITIONS Ta MIN (NTO\{:Z) MAX | uniTs
SWITCH DYNAMIC CHARACTERISTICS
= = .= +25°C 90 150
Turn-On Time toN V.COM— £V, V+ =5V, vV 5V, ns
Figure 4 C,E 200
= = .= +25°C 35 100
Turn-Off Time toFF V.COM— £V, V+ =5V, vV 5V, ns
Figure 4 C,E 120
Break-Before-Make Time Delay Vcom_ = =3V, V+ =5V, V-=-5V, o
(MAX4546/MAX4547 only) tBBM Figure 5 (Note 3) +25°C 15 40 ns
Charge Injection CL=1.0nF, VNo_=0V,RS =0Q, o
(Note 3) Q Figure 6 +25°C 60 150 | pC
NO_, NC_ Off Capacitance CN_(oFF) | VNOo_=GND, f = 1MHz, Figure 8 +25°C 6 pF
Vcom_=0V, MAX4545 6
COM_ Off Capacitance Ccom_(oFF) | f=1MHz, +25°C pF
Figure 8 MAX4546 6
MAX4545 11.5
: Vcom_=VNo_=0V, o
COM_ On Capacitance Ccom_(oN) f = 1MHz, Figure 8 MAX4546 +25°C 11.5 pF
MAX4547 17
RL = 500, MAX4545 -80
Off Isolation (Note 7) Viso Vcom_ = 1VRwms, MAX4546 +25°C -80 dB
f= loMHZ, Figure 7 MAX4547 -82
RL = 50Q, Vcom_= | MAX4545 -88
Channel-to-Channel Crosstalk ver 1Vrws, f = 10MHz, | MAX4546 +25°C 80 dB
(Note 8) .
Figure 7 MAX4547 -84
-3dB Bandwidth BW Figure 7, R = 50Q +25°C 300 MHz
. . VIN = 5Vp-p, f < 20kHz, o o
Distortion THD+N 600Q in and out +25°C 0.004 %
POWER SUPPLY
Power-Supply Range V+, V- C E -6 +6 \Y
V+ Supply Current I+ V+ =55V, all Vin_ =0V or V+ *+25°C 1 005 ! LA
u urren =55V, a =0Vor
PRy N C.E 10 10
V - Supply Current I V- =-55V *25°C 1 0.05 ! pA
-Su u - -=-5.
PRY CE -10 10

M AXIN 3
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ELECTRICAL CHARACTERISTICS—Single +5V Supply

(V+ = +4.5Vto +5.5V, V- = 0V, V|nL = 0.8V, VINH = 2.4V, VGND_ = 0V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are
at Ta = +25°C))

MAXA4545/MAX4546/MAX4547

PARAMETER SYMBOL CONDITIONS TA MIN TYp MAX UNITS
(Note 2)
ANALOG SWITCH
. Vcom., o
Analog Signal Range VNo,» Ve, (Note 3) +25°C 0 V+ Vv
= = +25°C 26 40
Signal-Path On-Resistance RoN v+ 45’\/’ Vcom_=3.5V, Q
Icom_=1mA C,E 60
Signal-Path On-Resistance AR V+ =45V, Vcom_= 3.5V, +25°C 2 o
Match ON Icom_=1mA C,E 4
NO_, NC_ Off Leakage Current INO_(OFF), | V+=5.5V,Vcom_=1V, +25°C -5 0.02 5 A
(Note 9) INC_(OFF) | VN_=4.5V CE -50 50
COM_ Off Leakage Current | V+ =55V, Vcom_= 1V, +25°C -5 0.02 5 A
(Note 9) COM_(OFF) VN_=4.5V C,E -50 50
COM_ On Leakage Current +25°C -10 0.04 10
— | V+ =5.5V; V, =1V, 4.5v nA
(Note 9) COM_(ON) CoM_ CE -100 100
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H CE 1.5 2.4 Vv
IN_ Input Logic Threshold Low VIN_L CE 0.8 1.5 Vv
:_l\(l);\’lnput Current Logic High or IINH_, INL_ | ViN_ = 0.8V or 2.4V C.E 1 0.03 1 HA
SWITCH DYNAMIC CHARACTERISTICS
= = +25°C 130 250
Turn-On Time toN VCOM— 3V, V+ =5V, ns
Figure 4 C,E 350
= = +25°C 40 100
Turn-Off Time toFF VCOM— 3V, V+ =5V, ns
Figure 4 C,E 150
Break-Before-Make Time Delay Vcom_ =3V, V+ =5V, o
(MAX4546/MAX4547 only) BBM | Figure 5 (Note 3) +25°C 20 70 ns
- CL =1.0nF, VNo = 2.5V, o
Charge Injection Q Rs = 00, Figure 6 +25°C 25 pC
Off-Isolation RL =50Q, Vcom_ = 1VRwms, o N
(Note 7) VISO | = 10MHz, Figure 7 +25°C I8 dB
Channel-to-Channel Crosstalk RL =50Q, Vcom_ = 1VRMmS, o }
(Note 8) VeT | t= 10MHz, Figure 7 +25°C 70 dB
POWER SUPPLY
+25°C -1 0.05 1
V+ Supply Current I+ V+=5.5V,allViN =0V orV+ HA
- CE -10 10

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+=+2.7Vto +3.6V, V- = 0V, VINL = 0.8V, VINH = 2.4V, VGND_ = OV, Ta = TmIN to Tmax, unless otherwise noted. Typical values are
at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS Ta MIN (N-I(-)Yt:Z) MAX UNITS
ANALOG SWITCH
: Vcowm , o
Analog Signal Range VNo,» Ve, (Note 3) +25°C 0 V+ Vv
= = +25°C 70 120
Signal-Path On-Resistance RonN v+ 2'_7\/’ Vcom_=1V, Q
Icom_=1mA C.E 150
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H (Note 3) C E 1.0 2.4 \
IN_ Input Logic Threshold Low VIN_L (Note 3) C E 0.8 1.0 \Y
N Input CurrentLogic Hgh of |y, iy | vin_ = 0.8V or 2.4V (Note 3) C.E 1 1| pa
SWITCH DYNAMIC CHARACTERISTICS
i i Vcom_ = 1.5V, V+ =27V, +25°C 300 600
Turn-On Time toN Figure 4 (Note 3) CE 800 ns
. i Vcom_ = 1.5V, V+ =27V, +25°C 50 150
Turn-Off Time toFF Figure 4 (Note 3) CE 200 ns
Break-Before-Make Time Delay Vcom_ = 1.5V, V+ =27V, o
(MAX4546/MAX4547 only) 1BBM | Figure 5 (Note 3) +25°C 15 100 ns
POWER SUPPLY
V+ Supply Current 1+ V+=3.6V, all ViN =0V or V+ 25c 1 0.05 ! A
pply =3.6V, IN_= CE 20 0 H

Note 2: The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.

Note 3: Guaranteed by design.

Note 4: ARoON = ARON(MAX) - ARON(MIN).

Note 5: Resistance flatness is defined as the difference between the maximum and the minimum value of on-resistance as mea-
sured over the specified analog signal range.

Note 6: Leakage parameters are 100% tested at the maximum rated hot temperature and guaranteed by correlation at +25°C.

Note 7: Off isolation = 20log10 [Vcom / (VNC or VNO)], Vcom = output, VNc or VNo = input to off switch.

Note 8: Between any two switches.

Note 9: Leakage testing for single-supply operation is guaranteed by testing with dual supplies.

M AXIN 5
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(V+ = +5V, V- = -5V, Ta = +25°C, GND = 0V, packages are surface mount, unless otherwise noted.)

ON-RESISTANCE vs. Vcom

ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom AND TEMPERATURE
(DUAL SUPPLIES) (SINGLE SUPPLY) (DUAL SUPPLIES)
100 T T T 1 1000 — % ] g
ANV V=12, v V-=0vqe 2 %z — H
” Tpz+125°C
N
19 —
oy by [ ve=2v o AL 85C |~
— V== 2V, 2V ] ~ ~
g V4, V- = ~NLU ' g Viz27V g [
3 2.7V, -2 ,/ ™~ 2 10 //\\ V+=33V 3 15 Taz 250 :
AR I b
g DA LN T v+ =5V ~——+—
S & ] e
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Vi, V=233V, -3.3V R ! L T | L
|_— L 1 9 S —
T —~ ; Tp = -55°C
V*f‘,\/f‘-ﬁv,‘fSV 1oy ]
10 10 — 5
5 4 32 10 12 3 45 01 2 3 45 6 7 8 9 10 54321012 3 45
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250 110 . 1 s
g il g
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2 15 () = 001
< S 2
3 \\ 5 e = // g
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(V+ = +5V, V- = -5V, Ta = +25°C, GND = 0V, packages are surface mount, unless otherwise noted.)

LOGIC-LEVEL THRESHOLD MAX4545 MAX4546
vs. POSITIVE SUPPLY VOLTAGE FREQUENCY RESPONSE FREQUENCY RESPONSE
3 : i i : o i e NN
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SWITCHES SHOWN FOR LOGIC “0” INPUT
() ARE FOR 75 SYSTEMS.
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GND_ V-

500 }—+
10nF

— = -5V

** REPEAT TEST FOR OTHER SWITCH.

10nF +5V
Vi v+ x' """""" ' ﬁ
NO_ORNC_ 3v Vin_ {’ 50% - 50%
1)1 ! -
MNAXIMV
MAX4545 N
MAX4546 90%
MAX4547
Vi N Vour
COM_ Vout 90%
GND_ V- ov
50Q Ru=500 torF — — ton
10nF —
— = = -5V
ALL GND_ PINS ARE CONNECTED TO GROUND PLANE (OV).
REPEAT TEST FOR EACH SWITCH. V- IS CONNECTED TO GND (OV) FOR SINGLE-SUPPLY OPERATION.
04. DOOOOOOO
10nF 45V
= V+
*COM3 j v
*COM2
MDA
MAX4546 = No2
ViN_
IN_
*Ne3 Vour tg <20ns
GND_ V- Vi tp < 2008
RL=50Q VIN_
50Q o
10nF —
= = — 5V
* REPEAT TEST FOR OTHER PAIR OF SWITCHES. 80%
v
10nF ~+5V o
il .
= V+ BBM  |--—
HNC_ v
. ALL GND_ PINS ARE CONNECTED TO GROUND PLANE (OV).
NO_ V+ IS CONNECTED TO GND (OV) FOR SINGLE-SUPPLY OPERATION.
NI
v, MAX4547
IN_
IN_
**COM_ Vour
RL=50Q

05. 000000000000 (MAX4546/MAX454700)
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10nF +5v

B

V+
ov

MAXI
MAX4545
MAX4546
Vin MAX4547 v
- IN_ coM_ T Vour out AVout
C, = 1000pF ?

GND_ V-
50Q
10nF =
— = -5v

V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION. Q=AVour x Ct

AVour IS THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER
ERROR Q WHEN THE CHANNEL TURNS OFF.

06. DOOOOoOoOoooooOo

45V 10nF

|__l_ OFF ISOLATION = 20l0g “OUT
1 NETWORK ViN
V+

ANALYZER

50Q

0V OR V+ — VN —

N NO_
MNAXXAM
MAX4545
MAX4546
MAX4547 com

'

ON LOSS = 20log V\‘jﬂ
IN

CROSSTALK = 20log V\?J
IN

Vour —» | MEAS — REF

=D 1D

GND_ V-

i

— 10nF -5V

MEASUREMENTS ARE STANDARDIZED AGAINST SHORT 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.

V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.

8
III-—\/\§\/\—
HD

11H

O7. DoooOoooOoooOoboooOoobooooooooo
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10nF +5V

ovorRV+ | I Y N

T mmam
MAx4s45  NC-

o
o

MAX4546

1IMHz
MAX4547 COM_ CAPACITANCE
ANALYZER

GND_ V- —
10nF
= -5v

ALL GND_ PINS ARE CONNECTED TO GROUND PLANE (0V).

08. NO_ONC_OCOM 00

MAX4546

com1 IN1 IN2 com2

§.. Ei g ki g J'
N.C. Ly = e | GND2
! 0.101"
GND1 (2.565mm)
NO2
NO1 | v
v i F
N.C. B NC3
NC4
NC. -1 ey i N.C.
-~ M L =

GND4  COM4 COM3  GND3

0.085"
(2.159mm)

—>

N.C. = NO INTERNAL CONNECTION

M AXIN

goooo

MAX4545

com1 IN1 IN2 Ccom2

i | E i o J'
N.C. Ly ) ey | GND2
GNDL 0.101"
(2.565mm)
NO2
NO1 [ v
v b | GND6
GND5 - NO3
NO4
GND3
N.C.
GND4 s " =
Nr'y -
COM4 N4 IN3 com3
0.085"
(2.159mm)
MAX4547
NO1 IN1 IN2 V4
' ki g T J' ?
v LT T | GND2
D1 0.101"
(2.565mm)
N.C.
N.C. . ; N.C.
;
N.C. . 7— com2
com1 I
u N.C.
N.C.
GND3
GND4 s o =
. sgpEmggE
v+ NC1 IN2 NC2
0.085"
(2.159mm)

TRANSISTOR COUNT: 253
SUBSTRATE INTERNALLY CONNECTED TO V-
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PART TEMP. RANGE PIN-PACKAGE PART TEMP. RANGE PIN-PACKAGE
MAX4545CAP 0°C to +70°C 20 SSOP MAX4546EEE -40°C to +85°C 16 QSOP
MAX4545C/D 0°C to +70°C Dice* MAX4547CPE 0°C to +70°C 16 Plastic DIP
MAX4545EPP -40°C to +85°C 20 Plastic DIP MAX4547CSE 0°Cto +70°C 16 Narrow SO
MAX4545EWP -40°C to +85°C 20 Wide SO MAX4547CEE 0°Cto +70°C 16 QSOP
MAXA4545EAP -40°C to +85°C 20 SSOP MAX4547C/D 0°C to +70°C Dice*
MAX4546CPE 0°Cto +70°C 16 Plastic DIP MAXA4547EPE -40°C to +85°C 16 Plastic DIP
MAX4546CSE 0°C to +70°C 16 Narrow SO MAXA4547ESE -40°C to +85°C 16 Narrow SO
MAX4546CEE 0°C to +70°C 16 QSOP MAX4547EEE -40°C to +85°C 16 QSOP
MAX4546C/D 0°Cto +70°C Dice* *Contact factory for dice specifications.

MAX4546EPE -40°C to +85°C 16 Plastic DIP
MAX4546ESE -40°C to +85°C 16 Narrow SO
ogoood
INCHES MILLIMETERS | VARIATIONS: &
DIM| MIN | MAX | MIN | MAX INCHES MILLIMETERS ©
\ A | 061 068 1.55 1.73 MIN. MAX. MIN. MAX. | N
+ At .004 |.0098 [0127 | 025 D189 [.196 | 480 | 498 |16]an
A2l 055 |06l | 140 155 s|.0020 |.0070 | 005 | 048
£/p B | 008 | 012 |o020 0.31
C |.0075 | 0098 |0.19 0.25 D1.357 | 344 f‘% f‘474 EO‘AB‘
3 H D SEE VARIATIONS S1.0900 |.0990 | 1.7 [ 140
E [150 [.157 [381 3.99 [ 337 [ 344 [ 856 [ 874 [adad
e 025 BSC 0.635 BSC
‘ ‘ 064 | 076
H | 230 | 244 |584 | 620 $10250 | 0300
U U U U h | 010 016 1025 | 041 D[386 [.393 |980 | 998 [28lap]
N L o6 |03 |04 0.89 S1.0250 | .0300 | 064 | 0.76
N SEE VARIATIONS
S SEE VARIATIONS
7o [ [o &
B h X 45°
— =F] AD j r
) ] 1

NOTES:

j

Al

1. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS

2. MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED 006"

3. CONTROLLING DIMENSIONS: INCHES

=iy

PROPRIETARY [NFORMATION

VI AKX 2V

TITLE:

PACKAGE OUTLINE, QSOP,

150 INCH, 025 LEAD PITCH

APPROVAL

DOCUMENT CONTROL NO- REV

21-0055 A

"

<FIN-IPICHRREH]

0169-005100000000003-30-16000001000
TEL. (03)3232-6141 FAX. (03)3232-6149
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Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600
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