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PART PIN-PACKAGE TOP MARK COM SIGNAL RANGE FOR CLICKLESS
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MAX14506EWC+* 12 WLP AAJ Oto +Vce NO
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MAXI/M Maxim Integrated Products 1
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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.)

VG ittt -0.3V to +6.0V
NC_, NO_, COM_ (Note 1).................. -Vce - 0.3V to Voo + 0.3V
NC_, NO_, COM_ (MAX14505A/MAX14506, EN = Vce)

(Note 1), -0.3Vto Ve + 0.3V
CB, EN oo -0.3V to +6V
Continuous Current (NC_, NO_, COM_) ....cccccovviiiviinnnnne +550mA
Continuous Current on Shunt Switches...............cccoooenn. +5mA
Peak Current (NC_, NO_, COM_)

(pulsed at 1ms, 10% duty cycle).......cocovveiriiiin, +850mA

Continuous Power Dissipation (Ta = +70°C) for multilayer board:

12-Pin WLP (derate 8.5mW/°C above +70°C) .............. 678mwW
Operating Temperature Range ...........c.cccccoenen. -40°C to +85°C
Junction Temperature ..........coooveiiiiiiic +150°C
Storage Temperature Range ..........cccoceveenene. -65°C to +150°C
Package Junction-to-Ambient Thermal

Resistance (0a) (NOtE 2).....ooviviiiiiiiiiiice 118°C/W
Lead Temperature (SOldering) ........ccccvevvvvviiiieiiieieennn, +300°C

Note 1: Signals on NC_, NO_, and COM_ exceeding -Vcc or +Vcc are clamped by internal diodes. For EN > V|4 signals on NC_,
NO_, and COM_ exceeding 0 or +Vcc are clamped by internal diodes (MAX14505A/MAX14506). Limit forward-diode current

to maximum current rating.

Note 2: 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 japan.maxim-ic.com/thermal-tutorial.

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

(Vcc = +2.3 to +5.5V, Ta = TmIN to Tmax, CNEG = 3.3nF, unless otherwise noted. Typical values are at Vcc = +3.0V, Ta = +25°C,

unless otherwise noted.) (Note 3)

PARAMETER | symBoL | CONDITIONS | MIN TYP MAX | UNITS
ANALOG SWITCH
VEN =0 -Vee Vee
NG NO (MAX14504/ Vee Ve
Analog Signal Range g - MAX14505) v
g olg g COM_ VEN = Voe
(MAX14505A/ 0 v
MAX14506) ce
Vee = +3.0V, Ta = +25°C 0.36 0.5
On-Resistance RoN Icom_ = 50mA, Q
VNC_. VNO_ = Ta=TMINto 0.65
'VCC to VCC TMAX :
On-Resistance Match Vce = +3.0V, INC_ = INo_ = 50mA,;
Between Channels ARON between NC_ and NO_ only 10 me
) , Vce = +3.0V, INc_ = INo_ = 50mA,
On-Resistance Flatness RFLAT (ON) VNG, VNO._ = -Vcc to Vee (Note 4) ! me
Shunt Switch Resistance RsHUNT | VNO_ = +100mV 15 55 120 Q
W AXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +2.3 to +5.5V, Ta = TmIN to Tmax, CNEG = 3.3nF, unless otherwise noted. Typical values are at Vcc = +3.0V, Ta = +25°C,
unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vce = +3.0V, switch open;
VNO_ =-2.5V, +2.5V;
Vcom_ = +2.5V, -2.5V, unconnected °0 +30
NC_ or NO_ Off-Leakage INC_ (OFF), | (MAX14504/MAX14506) nA
Current INO_ (OFF)
Vce = +3.0V, switch open;
VNC_ =-2.5V, +2.5V, -50 +50
Vcom_ = +2.5V, -2.5V, unconnected
Vce = +3.0V, switch closed;
gg)rl:/é_mOn—Leakage lcom_(oN) | Vcom_ = +25V,-25V; -100 +100 nA
VNC_or VNO_ = +2.5V, -2.5V, unconnected
DYNAMIC TIMING (Note 5)
Turn-On Time toN VNO_or VN =0, RL = 504, Figure 1 14 60 ms
Turn-Off Time tOFF VNoO_or VNc_ = 0, RL = 50Q, Figure 1 15 3 us
AUDIO PERFORMANCE
Total Harmonic Distortion Plus f = 20Hz to 20kHz, Vcom_ = 0.5Vp-p, o
Noise THD+N 1 oo — RL = 500; DC bias = 0 0.001 a
) Rs = RL = 50Q; Vcom_ = 0.5Vp-p,
Off-Isolation Viso f = 20kHz (Note 6), Figure 2 84 dB
Rs = RL = 50Q; Vcom_ = 0.5Vp-p,
Crosstalk ver f = 20kHz (Note 7), Figure 2 90 ds
- CNC_ (OFF), .
NC_ or NO_ Off-Capacitance V = 0.5Vp.p, f = 1MHz; Figure 3 65 F
_ _ p CNO. (OFF) NC_/NO_ P-P g p
COM_ On-Capacitance CcoM_ (oN) | VNC_/No_ = 0.5Vp-p, f = IMHZ; Figure 3 125 pF
LOGIC INPUT (CB, EN)
Input Logic-High ViH 14 vV
Input Logic-Low ViL 0.5 \
Input Leakage Current lIN Ve = VEN = 0 or Ve -9 +1 A

MAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +2.3 to +5.5V, Ta = TmIN to Tmax, CNEG = 3.3nF, unless otherwise noted. Typical values are at Vcc = +3.0V, Ta = +25°C,
unless otherwise noted.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

POWER SUPPLY

Power-Supply Range Vce 2.3 55 Y

Power-Supply Rejection Ratio _ a

(PSRR) Rcom_ = 50Q, f = 10kHz 78 dB

Vee S e ; | Vcec = +3.0V, VEN =0, Vce =0 or Vce 12 23 A

u urren
CC SUpPY CC Ve = +5.5V, VEN = 0, Veg = 0 or Voo 21 41 H

Vce = +3.0V, VEN = Ve 15
(MAX14504/MAX14505)
Vce = +5.5V, VEN = Ve 29
(MAX14504/MAX14505)

Vce Shutdown Supply Current lcc_SHDN pA
Vce = +3.0V, VEN = Ve 0.15
(MAX14505A/MAX14506) ’
Vce = +5.5V, VEN = Ve 0.2
(MAX14505A/MAX14506) '

Supply Current Increase with B e

Supply Voltage lcc_cTRL | Vcc =5.5V, Ve = VEN = 0.5V or 1.4V 2 5 pA

Negative Charge-Pump Output VNEG CNEG = 3.3nF -1.01Vce -Vce -0.95Vce V

Note 3: All parameters are production tested at Ta = +85°C, and guaranteed by design over the specified temperature range.

Note 4: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

Note 5: All timing is measured using 20% and 80% levels.

Note 6: Off-Isolation = 20log1o[Vcom_/(VNo_or VNc )], Vcom_ = output, VNO_ or VNC_ = input to off switch.

Note 7: Between any two switches.

REEERME

(Vce = 3.0V, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom
1.0 - 1.0 o 1.0 — o
Vg =2.3V g Vg =3.0V g ' =5, E
0.9 cC s 09 cc £ 09 Voo =55V :
08 g 08 g 08 g
07 14 485°C " Ta o 425°C— Tac-40°C ] 0.7 07
06 Ta=485C Ta=s25°C Ta=40°C 0 |_1Ao85°C [Tas5C |Ta—d0C 0 | A=1857C [Ta=125°C | Ta--t00
€ o5 ! Z 05 * € o5 *
= = &
04 04 0.4
03 03 ¥ 03 ¥
02 02 02
0.1 0.1 0.1
0 0 0
-2.30 115 0 115 2.30 3 2 4 0 A 2 3 55-45-35-25-15-05 05 15 25 35 45 55
Veom (V) Veom (V) Veom (V)

4 MAXIN
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FEHEREEE)

(Vce = 3.0V, Ta = +25°C, unless otherwise noted.)

NC_/NO_ TURN-ON/TURN-OFF TIME
Ron FLATNESS vs. Vcom vs. SUPPLY VOLTAGE

20 MAX14504 (0605
0.3645 15 \ ton 15
\ | ——

0.3650

MAX14504 toc04

g B 3
Z 03640 S N 10 <
o = §
\ torr
0.3635 5 ]
0.3630 0 0
32 A 0 1 2 3 23 31 39 47 55
Veom (V) SUPPLY VOLTAGE (V)
NC_/NO_ TURN-ON/TURN-OFF TIME SUPPLY CURRENT
vs. TEMPERATURE vs. SUPPLY VOLTAGE
20 MAX14504 toc06 20 25 — . .
CB=EN=0 £
Az
20 g
15 15 = /
— toN 3
— A
_ T - £ "
€y 10 2 &
= ] - £ S 10 P
| —— [ towr =
s |
5 05 &
5
0 0 0
-40 15 10 35 60 85 23 31 39 47 55
TEMPERATURE (°C) SUPPLY VOLTAGE (V)
SUPPLY CURRENT LOGIC-INPUT LOW THRESHOLD SUPPLY CURRENT
vs. TEMPERATURE vs. SUPPLY VOLTAGE vs. CB LOGIC LEVEL
2 = 20 = 100 -
‘ g g Vee =55V 8
w 3 18 g EN-0 g
20 Vee =55V = = ] % = =
s Z 16 E 80 E:
= S =
= £ 12 £ 60
oc = i}
S 6 = i :
> = 0.8 (; 40
(= oD \/ -
5 14 o L T
3 = 06 = L
[} @D
” Voc =30V S 04 20
_ 02
CB=EN=0
10 : 0 0
40 15 10 35 60 85 27 30 33 36 0 11 22 33
TEMPERATURE (°C) SUPPLY VOLTAGE (V) CB LOGIC LEVEL (V)
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FEHEREEE)

(Vce = 3.0V, Ta = +25°C, unless otherwise noted.)

COM__ ON-LEAKAGE CURRENT
vs. TEMPERATURE

FREQUENCY (MHz)

Voon_ =25V | \ g
VnC_AVno_ = UNCONNECTED 3
= 5 5
= =
=
£ 4
oD
o
2 3
=
z 2
| L
3 —
L —
0
-40 -15 10 35 60 85
TEMPERATURE (°C)
OFF-ISOLATION vs. FREQUENCY
0 pr— y— p—— p—— --: %
/ M
’20 HE T 1T 7;;; T 0T §
@ /
= 40 -
&
= f
2 0 | P01 1
5
/
80 111 A1 A
LA
BTS00 1 AT A A
0.001 0.01 0.1 1 100 1000

A)
N N w
S 3] S
S S S

—
o
S

NC_/NO_ OFF-LEAKAGE CURRENT (p.

w
f=}

NC_/NO_ OFF-LEAKAGE CURRENT
vs. TEMPERATURE

Vne_/Vno_= 2.5V \
Vo = UNCONNECTED

/

MAX14504 toc12

MAX14504 toc15

MAX14504 toc17

0
-40 -15 10 35 60 85
TEMPERATURE (°C)
CROSSTALK vs. FREQUENCY
0 pr—— p—— p——— p—— p—— g
e
20 [T A
7
— /
2 AR AR U A D
x
=
2 /
£ -0 T T AT T
SOl i e[ Rt T R
100 Ll 10 L1l LU L L
0.001 001 01 1 10 100 1000
FREQUENCY (MHz)
POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY
100
? \
60 \\
5 T
o
o
£ w0
20
0
10

100

FREQUENCY (kHz)

ON-LOSS vs. FREQUENCY

U—--n g p—— — =TT %
=
2 P A HH
=
2 g | LU LI L
S
=
o
-4 HH L LU LU LU
-5 H —H HH HHH HH
g LU L LT L 11|
0001 001 01 1 10 100 1000
FREQUENCY (MH2)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs. FREQUENCY
1 e
g
01
=
2 001
— T
0001
0.0001
001 01 1 10 100

FREQUENCY (kHz)
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HERERE/Y1 I VIR

MAXIM y
MAX14504/ ¢ Veer= 15V

MAX14505/ —|_

MAX145054/
MAX14506 Vee

NO \C
VN =0V = A,

ORNC_

tr < 5ns

v
RL togic "

INPUT ViL /

0—’\/\/\/—|

Vout

NEG

gcm {>
N

L—1

LOGIC
INPUT

SWITCH oy —
CNEG QUTPUT

o
o

H—

R
WM=WM(RJﬁm)

VN_=Vno_OR Vnc_

M1, 24 vF o IE

Vee

—  01uF
NETWORK

Vee ANALYZER ’
ouT

OVOR __|CB COM1 Vi e 50Q 500 OFF-ISOLATION = 20log (W)

Vee MAXI

MAX14504/
MAX14505/
NC1  MAX145054/

MAX14506 o Vour ———— = | MEAS — REF

GND NEG

1
L

1D

CROSSTALK = 20log (V\iﬂ)
IN

50Q

1D

|||J\/v\,_‘

VY
°
VY

B
1D

Cneg

1
I

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS. *“FOR CROSSTALK, THIS PIN IS NO2.
OFF-ISOLATION IS MEASURED BETWEEN COM_ AND OFF. NO_ OR NC_ TERMINAL NC2 AND COM2 ARE OPEN.

ON EACH CROSSTALK IS MEASURED FROM ONE CHANNEL TO THE OTHER CHANNEL.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

2. #7744/ L—>3r BXUr/OX =7
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GND
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& F e HaE
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| FOFA IO A= TIWAP A VTFENAAVE—I VR E— RICBITE B BT, ENE/ A
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I3, EA IS, EEE. 721 7ILSPDT7HATRA Y
FTHhY. +2.3V~+5.5VOE—EBBETEELF T,
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FP002aAVFATP IS LIERER

ZE— RITBFSEET, EN = VecDEE, MAX14504/
MAX 145050 A HHFDESBREIL. -Vec~+Vec
T9 . MAX14505A/MAX 145060 FOIES 8.
0~+VocTF o MAXT4505A/MAX 145061, EN = Vcc
DEEDEHBBRERESLET,

MAX14505/MAX14505A1F. NO1HXUNO2imFI(
YRR YFERBEL. T)Fr—I3 RV b
BCH—T A A EESOUBARFICEETDAREEDLHD
oo IRy TEEMFEILET,

Vee

T

/NAXIW
MAX14504/
MAX14506

NC1
~o—1 com

NC2 4

kM—— COM2

NO1 | A

NO2

Vee
_|_

NAXIWN

MAX 14505/
MAX14505A

NC1
v\‘\o—— CoM1

NC2 A

v\;\o—— coM2

NO1 A

NO2

EN CcB COM_TONC_ | COM_TONO_ w cB SHUNT SWITCH
1 X HIGH IMPEDANCE | HIGH IMPEDANCE (MAX14505/MAX14505A)
0 0 ON OFF X 0 ON
0 1 OFF ON X 1 OFF
X =DON'T CARE. X = DON'T CARE.
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NOT |
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