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MAX4584/MAX4585 a +2.7V +5.5V
0 SPST SPDT
(NO) (SPST) OR 65Q +5V
1 (SPDT) 1 ON (max )
MAX4584/MAX4585 65Q g
40 20kHz -83dB
50 20kHz 20kHz -84dB
-83dB 10MHz 0
-48dB 20kHz -84dB 10MHz -48dB
10MHz -60dB 10MHz -60dB
MAX4584 2 |2C™ 0
MAX4585 3 SPI™/QSPI™/MICROWIRE™ 2 12C (MAX4584)
3 SPI/QSPI/MICROWIRE
10 g MAX (MAX4585)
(-40 +85 )
(PMR)
PC /
PART TEMP. RANGE PIN-PACKAGE
MAX4584EUB -40°C to +85°C 10 uMAX
MAX4585EUB -40°C to +85°C 10 uMAX
/
TOP VIEW
MAXIV
MAX4584
MAX4585
coM1 E.T?—E NOTA
AS) [2] A 9o
SDA (DIN) [3 ] 8] GND
Vi E |_72| com2
SCL(SCLK) [5 | A6 N0
I12C  Philips Corp. uMAX
SPI QSPI Motorola Inc. () ARE FOR MAX4585 ONLY.
MICROWIRE National Semiconductor Corp.
MAXIM Maxim Integrated Products 1
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ABSOLUTE MAXIMUM RATINGS

VA 10 GND oo -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

COM_and NO_ _to GND (Note 1) .............. -0.3Vto (V+ + 0.3V) UMAX (derate 4. 1mW/°C above +70°C) ........ccceeein. 330mwW

A, CS, SDA, DIN, SCL, and SCLK to GND................ -0.3Vto +6V Operating Temperature Range ................ccc........ -40°C to +85°C

Continuous Current into Any Terminal..............ccccooevene. +20mA Storage Temperature Range .............cccccooevvennn. -65°C to +150°C

Peak Current into Any Terminal Lead Temperature (soldering, 10S€C) ......c.cocvvvviiiiinenn. +300°C
(pulsed at Tms, 10% duty cycle)......cccoooeviriiiiiiinn. +40mA

ESD per Method 3015.7.....ooiiiiiiiii >2kV

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

MAX4584/MAX4585

absolute maximum rating conditions for extended periods may affect device reliability.

Note 1: Signals on NO_ _ or COM_ exceeding V+ or ground are clamped by internal diodes. Limit forward-diode current to maximum

current rating.

ELECTRICAL CHARACTERISTICS—Single +5V Supply

(V+ = +5V 5%, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER ’ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX UNITS
ANALOG SWITCHES
Analog Signal Range (Note 3) \\//,\(ID%_M_, 0 V+ \
V+ = 4.75V, Ta = +25°C 45 65
On-Resistance RoN VNO_ _ =3V, Q
lcom_ = 4mA Ta = TMIN to Tmax 80
On-Resistance V+ = 4.75V, Ta = +25°C 2 4
Match Between Channels ARON VNO_ _ =3V, Q
(Note 4) lcom_ = 4mA Ta = TMIN to TMAX 5
On-Resist V4 = 4.75V: Ta =+25°C 2 5
n-Resistance
RrFLAT VNo_ _ =1V, 2V, 3V; Q
Flatness (Note 5) IcOM. = 4mA Ta= Thin to Tiiax 65
NO V+ =5.25V: Ta =+25°C -1 0.001 1
Off-_l_(;akage Current (Note 6) INO- (OFF) | VNO_ =1V, 4.5V, nA
Vcom_ = 4.5V, 1V Ta = TMIN to TmAX -10 10
COM V+ = 5.25V; Ta = +25°C -1 0.001 1
N ICOM_(OFF) | VNO_ _ =1V, 4.5V; nA
Off-Leakage Current (Note 6) _(OFF)
Vcom_ = 4.5V, 1V Ta = TMIN 1o TMAX -10 10
V+ =525V, Ta = +25°C 4 0002 1
COM_ | VNo_ _ =1V, 4.5V, or nA
On-Leakage Current (Note 6) COM_(ON) floating; TAZT T
Vcom. = 1V, 4.5V A = TMIN to TmAX -10 10
AUDIO PERFORMANCE
Off-Isolation (Note 7) Viso(a) \Fét\ - é(\)/ggsg& r=6280kHz, 83 4B
Channel-to-Channel Crosstalk VeT(a) \ég z é\éggsi;i‘lgNur:eZBOkHz, 84 aB
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ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(V+ = +5V 5%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ’ MIN TYP MAX UNITS
VIDEO PERFORMANCE
) Va = 1VRMS, fiN = 1T0MHz,
Off-Isolation (Note 7) Viso) RL = 500, Figure 8 -48 dB
Va = 1VRMS, fiN = 1T0MHz,
Channel-to-Channel Crosstalk VeT(v) Rs = 50Q, Figure 8 -60 dB
-0.1dB Bandwidth BW Rs = 75Q, RL = 1kQ 5 MHz
-3dB Bandwidth BW Rs = 50Q, RL = 50Q 300 MHz
NO_ _ Off-Capacitance Corr fin = IMHz 5 pF
DYNAMIC TIMING (Notes, 8, 11, and Figure 5)
VNO_ =25V, Ta = +25°C 275 400
Turn-On Time tON CL = 35pF, ns
RL = 5kQ Ta = TMIN to TMAX 500
VNO__ =25V, Ta = +25°C 125 200
Turn-Off Time toFF CL = 35pF, ns
RL = 300Q TA = TMIN to Tmax 250
Break-Before-Make Time tBBM VNO_ = 2.5V, Figure 6 10 50 ns
Charge Injection Q CL=1.0nF, Vs =0, Rs =0, Figure 7 3 pC
POWER SUPPLY
Power-Supply Voltage Range V+ 2.7 55 \
Supply Current I+ All logic inputs = 0 or V+ 5 10 PA

MAXIMN
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ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+=+3.0V £10%, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

MAX4584/MAX4585

PARAMETER l SYMBOL l CONDITIONS l MIN TYP MAX | UNITS
ANALOG SWITCHES
) VNO__,
Analog Signal Range (Note 3 —— 0 \ \
g Sig ge ( V1 Veou +
V+ =27V, Ta = +25°C 65 110
On-Resistance RoN Vno. =1V, Q
lcom_=4mA Ta = TmiN to Tmax 130
On-Resistance V+ =27V, Ta = +25°C 3 5
Match Between Channels ARON VNno. =1V, Q
(Note 4) lcom_=4mA Ta = TMIN to TmAx 6
) V+ =27V, Ta = +25°C 3 10
e o
lcom_=4mA Ta = TviN to Tmax 12
V+ =36V, Ta = +25°C -1 0.001 1
NO_ _ Off-Leakage !
Cur?e_nt (Notes 699) INO_ _(OFF) | Vcom..=0.5V, 3V; nA
' VNOo__ =3V,05V Ta = TMIN to TMAX -10 10
V+ =36V, Ta = +25°C -1 0.001 1
COM_ Off-Leakage !
Current (Notes 699) Icom—(0FF) | Veom- = 0.5V, 8V, nA
' VNO__ =3V,05V Ta = TMIN to TMAX -10 10
V+ =36V, Ta = +25°C 10002 1
COM _ On-Leakage | Vcom_ = 0.5V, 3V, nA
Current (Notes 6, 9) COM—(ON) VNo_ _=0.5V, 3V,
or floating TA=TmiNto TMaX -10 10
AUDIO PERFORMANCE
) Va = 0.5VRMS, fiN = 20kHz, R = 600Q,
Off-Isolation (Note 7) Viso(A) Figure 8 -83 dB
Channel-to-Channel Crosstalk VCT(A) VA = 0.5VRwms, fiN = 20kHz, Rs = 600Q, -84 dB
Figure 8
VIDEO PERFORMANCE
. Va = 0.5VRMs, fin = 10MHz, Rl = 50Q,
Off-Isolation ViSov) Figure 8 -48 dB
Channel-to-Channel Crosstalk |  VcT(v) Va = 0.5VRwms, fin = 10MHz, Rs = 800, -60 dB
Figure 8
-3dB Bandwidth BW Rs = 50Q, RL = 50Q 200 MHz
NO_ _ Off-Capacitance CoFF fiN = IMHz 5 pF
DYNAMIC TIMING (Notes 8, 11, and Figure 5)
= Ta = +25°C 400 800
Turn-On Time tON VNo__=15V, A ns
RL = 5kQ, CL = 35pF | Ta = TN to Tivax 1000
, VNOo = 1.5V, Ta = +25°C 200 350
Turn-Off Time t Y ns
OFF RL = 300Q, CL = 35pF | Ta = Ty t0 Tiiax 500
Break-Before-Make Time tBBM VNo_ = 1.5V, Figure 6 10 100 ns
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I/O INTERFACE CHARACTERISTICS

(V+=+2.7V to +5.25V, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS ’ MIN TYP MAX | UNITS
DIGITAL INPUTS (SCLK, DIN, CS, SCL, SDA, A)
V+ =5V 0.8
Input Low Voltage ViL \
V+ =3V 0.6
Input High Volt v Vi =5V 5 v
nput Hi oltage
put Hig 9 S VY 2
Input Hysteresis VHYST 0.2 V
Input Leakage Current ILEAK Digital inputs = 0 or V+ -1 0.01 1 pA
Input Capacitance CIN 5 pF
DIGITAL OUTPUT (SDA)
Output Low Voltage \ VoL | IsiNK = BmA 0.4 Vv
2-WIRE TIMING CHARACTERISTICS
(Figures 1 and 2, V+ = +2.7V to +5.25V, fscL = 100kHz, Ta = TmiN to TmAX, unless otherwise noted. Typical values are at TA
=+25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V+ =27V t0 5.25V 0 100
SCL Clock Frequency fscL kHz
V+ = 4.75V to 5.25V 400
Bus Free Time Between Stop ¢ 47 S
and Start Conditions BUF . M
Hold Time After Start Condition tHD:STA | The first clock is generated after this period. 4.0 us
Stop Condition Setup Time tSU:STO 4.0 us
Data Hold Time tHD:DAT 0 us
Data Setup Time tSU:DAT 250 ns
Clock Low Period tLow 4.7 us
Clock High Period tHIGH 4.0 us
SCL/SDA Rise Time (Note 10) t 20+ 300 ns
R 0.1Cs
SCL/SDA Fall Time (Note 10) t 20+ 300 ns
F 0.1Cp
MAXI/WV 5
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3-WIRE TIMING CHARACTERISTICS

(Figures 3 and 4, V+ = +2.75V to +5.25V, fop = 2.1MHz, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta
=+25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) V+ =27V 1o 5.25V 0 2.1
Operating Frequency fop Vi =475V 10525V 0 MHz
DIN to SCLK Setup tDS 100 ns
DIN to SCLK Hold tDH 0 ns
CS Fall to SCLK Rise Setup tcss 100 ns
CS Rise to SCLK Hold tosH 0 ns
SCLK Pulse Width Low tcL 200 ns
SCLK Pulse Width High tcH 200 ns
Rise Time (SCLK, DIN, CS) tR 2 us
Fall Time (SCLK, DIN, CS) tF 2 us
CS Pulse Width High tosw 40 ns

Algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.

Resistance flatness is defined as the difference between the maximum and minimum on-resistance values, as measured

Leakage parameters are 100% tested at maximum rated temperature and guaranteed by correlation at Ta = +25°C.
Off-isolation = 20 log (Vcom_ / VNo_ _), Vcom_ = output, VNO_ _ = input to off switch.
All timing is measured from the clock’s falling edge preceding the ACK signal for 2-wire and from the rising edge of CS for

3-wire. Turn-off time is defined at the output of the switch for a 0.5V change, tested with a 300Q load to ground. Turn-on
time is defined at the output of the switch for a 0.5V change and measured with a 5kQ load resistor to GND. All timing is
shown with respect to 20% V+ and 70% V+, unless otherwise noted.

Cp = capacitance of one bus line in pF. Tested with Cg = 400pF.

Note 2:
Note 3: Guaranteed by design. Not subject to production testing.
Note 4:  ARON = RON(MAX) - RON(MIN).
Note 5:
over the specified analog signal range.
Note 6:
Note 7:
Note 8:
Note 9: Leakage testing is guaranteed by testing with a +5.25V supply.
Note 10:
Note 11: Typical values are for MAX4584 devices.

(V+ = +5V, Ta = +25°C, unless otherwise noted.)
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(V+ = 45V, Ta = +25°C, unless otherwise noted.)
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MAX4584 MAX4585
! ! COM1 SPDT
2 — A 2 LSB+2
— 2 CS 3
3 — SDA 2
— 3 DIN 3
4 4 V+
5 — SCL 2
— 5 SCLK 3
6 6 NO2 SPST
7 7 COM2 SPST
8 8 GND
9 9 NO1B
10 10 NO1A

¥
14

" €8

tsu, STA |11

1
IH: tHD, STA

SCL \ B
:E‘tH\GH"EI
tHD, STA » ! L
i ] '
T } } }
START CONDITION REPEATED START CONDITION STOP CONDITION ~ START CONDITION
1. 2
20kHz -83dB 20kHz
MAX4584/MAX4585 -84dB 10MHz ~ -48dB
10MHz -60dB
(NO) (SPST)
1 (SPDT) 1
MAX4584 | 1AX4584/MAX4585
2 12C
MAX4585 3 SPI/QSPI/MICROWIRE 2 3 )
/
+2.7V +5.5V 1
20kHz 10MHz
650 40 1
( 2 0
50
8 A1/




1. 2.
COMMAND POWER-UP LOGIC NO1_ AND NO2
BIT SWITCH TERMINALS STATE 0 OPEN
D7 (MSB) X - X 1 CLOSED
D6 X — X
D5 X - X
D4 X — X
D3 X — X 3.
D2 NO2 to COM2 6,7 0 (Open) ADDRESS BIT (A) ADDRESS
D1 NO1B to COM1 9,1 1 (Closed) 0 0110 1010
DO (LSB) |NO1A to COM1 10, 1 0 (Open) 1 0110 1110
X =
1=SLAVE ADDRESS BYTE - |-«— COMMAND BYTE —»|
! )
o LI L T 1 11 .
. MSB ¢ LSB ACK MSB « LB  ACK !
SCL + 0 |_| I_I |_| |_gg_| |—| |—| |—| é
START CONDITION STOP CbNDITION
2. 2
2 SDA
MAX4584 2 12C
COM_
SendByte
(1 scL SDA
IC A
IC A
3 SCL SDA
2 2
(uP) 1/0 ( )
1 2 2
1 3 MAX4584 8
MAX4584 AV
GND MAX4584 2
2
MAX4584
(01101A10)
SDA 1
AW 9
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MAX4584/MAX4585

cS

I
DATA CLOCKED IN ———1
I

DIN
D6 D5 D4 D3 D2 D1 DO
MSB ! LSB
INPUT DATABITS
4. 3
3
MAX4585 3 SPI/QSPI/
MICROWIRE
(CS) (DIN)
(SCLK)
8
MAX4585
MSB
LSB 5
8
CS
MAX4585
3 4 3
1
10

2% .. 20%7:/—M ,70%
o ' ! - e e —  i=—los0
—>- less -<— '<— fo —>'<— tcH —»- ! ! ' :
SCLK A o0t A20% 209 WO% 20 £10%
—>'tDH|<— : :
l—> tDS I<—| : :
ON@ '0@“0@“'0'0'
/\ /NN VAVAVAVAN
3. 3
SWITCHES UPDATED ——»
MAX4585

MAX4585 DIN
MAX4585 CS
CcS
8 CS

MAX4585

MAX4584/MAX4585

TRANSISTOR COUNT: 2259
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ACKNOWLEDGE
MAXI/ BIT
MAX4584 3v g < 20ns
MAX4585 ScL . Y 50% {F < 20ns
Ve qonF Vour
I 2-WIRE :
0 ' 72 0.5V
Vs — =ty -
. '
ViN _NO;O‘/L Vout Vout M \ Vour-05V
| 0 ' :
! RL G -l e
| 35pF ‘
2083 DECODER/
WP controLer = = g ¥ .
SERIAL 0 T
INTERFACE :
V 1
GND T : /
3-WIRE 0 ; i 05

=

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.
Vout = Vin [RL/ (RL+Ron)]

MAXI
MAX45684
MAX4585

NO__ oA COM_

v, |
IN—+__O/ ! COM_

NO__ : :
2083 A

DECODER/

INTERFACE

[<p}

ND

=

Cr INCLUDES FIXTURE AND STRAY CAPACITANCE.
Vour = Vcom [RL/ (RL+ Ron)!

WP CONTROLLER I

SERIAL - —

Vout

ACKNOWLEDGE
SCL BIT

3V i
tr < 20ns
! tr < 20ns

2-WIRE

3-WIRE

— tBBM -

MAXIMN
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/ C )
MAXI/V
MAX4584
MAX4585
Vi ACKNOWLEDGE ACKNOWLEDGE
10nF ) BT o
0_| 3
scL
V4 = 0
ALNO_—_O/ﬂ Vour  2-WIRE '
== ! oL Vour 3 AVout
. 1000pF (¢
o | T -
e DECODER/
W CONTROLLER =
SERIAL I
INTERFACE S
GND 2
JT_ 3WIRE DI . X X sercowman X X
AVgur IS THE MEASURED VOLTAGE DUE TO CHARGE ¥
TRANSFER ERROR Q WHEN THE CHANNEL TURNS OFF.
Q=AVoyr * CL Vout AVout
7.
MAXIMN
MAX4584
MAX4
o 565 o Ve
i 4
= Vi = Vi NO
ANALYZER COM __
| - - m —
> i 72‘:/3 ANALYZER |-—e 9 COM1 o// A N.C.
RL = N — i
Q- DECODERY R = DECODER/ 28
CONTROLLER i
SIGNAL — > SIGNAL a CONTROLLER 7
GENERATOR 0dBm NO - : 50Q
A~ NO__ GENERATOR 0dBm ~ |no2 A\Ccomz ~
Q i GND Q Y hd W:L

a) OFF-ISOLATION

GND

b) CROSSTALK
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