N A X1/

SPST
CMOS

MAX4614/MAX4615/MAX4616 O
74HC4066/MAX4610 12ns ton, 10ns tore
/ (SPST)
(10Q max) d 74HC4066/MAX4610
1Q (max)
(0.5Q max) V+ 0
GND 10Q max(+5V )
TA: +25 1nA TA: +85 200 max(+3V )
6nA
ad 1Q (max)
MAX4614 4 (NO)
MAX4615 4 (NC) u 1Q (max)
MAX4616 2 NO 2 O 6nA (+85 )
NC CMOS
+2V  +5.5V .
+0.8V +2.4V 0 TTL/CMOS
+5V
TTL/CMOS
PART TEMP. RANGE PIN-PACKAGE
MAX4614CUD 0°C to +70°C 14 TSSOP
MAX4614CSD 0°C to +70°C 14 Narrow SO
MAX4614CPD 0°C to +70°C 14 Plastic DIP
MAX4614EUD -40°C to +85°C 14 TSSOP
/ MAX4614ESD -40°C to +85°C 14 Narrow SO
MAX4614EPD -40°C to +85°C 14 Plastic DIP
Ordering Information continued at end of data sheet.
/ /
TOP VIEW
MAXIN INAXKIN NAXKIN
MAX4614 MAX4615 MAX4616

<l_
no2 [3 ] [12] N4 NGz 3] [12] N4 NGz [3] [12] ing
COM2 |Z—O=/j Cylilnos  come Eg vﬁl NGA  COM2 Eg ‘7 [11] N4
IN2 E—Z'k E [10] coms IN2 EA EE COM4 IN2 EJX EE COM4
N3 E—DE//O—E coms N3 [s D> ¥ : D_—E coM3 N3 E—DE/Q—E COMS3

L
No1 [1 ] [14] v+ Net [1] [14] v+ No1 [1 [14] v+
COM1 |Z—0/] <3 CoMf |Z—O—/L|<]—E| INt COM1 |Z—O/] - <—{13] w1
A

aND [ 7] 5] No3 aND [ 7] 5] NC3 GND [ 7] 8] No3
TSSOP/SO/DIP TSSOP/SO/DIP TSSOP/SO/DIP
INPUT  |SWITCH STATE INPUT | SWITCH STATE INPUT NO1, NO3 | NC2, NC4
LOW OFF LOW ON Low OFF ON
HIGH ON HIGH OFF HIGH ON OFF
N’
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MAX4614/MAX4615/MAX4616

CMOS

SPST

ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to GND)

Vi, IN -0.3V to +6V
COM_, NO_, NC_(Note 1) ..ccoovvveairaiinn. -0.3V to (V+ + 0.03V)
Continuous Current (any terminal)...........cccooveeiiiicnnnnne. +75mA
Peak Current (NO_, NC_, COM_)

(pulsed at Tms, 10% duty cycle)......cccooivviiiiiniin, +200mA

Continuous Power Dissipation (Ta = +70°C)
14-Pin TSSOP (derate 6.3mW/°C above +70°C) .......... 500mwW
14-Pin Narrow SO (derate 8.00mW/°C above +70°C)..640mW
14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)...800mW
Operating Temperature Ranges

MAXABT_C_ _ oo 0°C to +70°C
MAXABT_E_ oo -40°C to +85°C
Storage Temperature Range ....-65°C to +150°C
Lead Temperature (soldering, 10S€C) .......ccccccvvvvvvirinnn. +300°C

Note 1: Signals on NO_, NC_, or COM_ exceeding V+ or GND are clamped by internal diodes. Limit forward-diode current to maxi-

mum 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.

ELECTRICAL CHARACTERISTICS—Single +5V Supply

(V+=+5V £10%, VIN_H = 2.4V, VIN_L = 0.8V, Ta = TmIN to TMAX, unless otherwise noted.) (Note 2)

] PARAMETER \ SYMBOL \ CONDITIONS \ MIN TYP  MAX \ UNITS \
ANALOG SWITCH
Analog Signal Range VVCOM—’ 0 Vi v
(Note 3) V':‘(é—’
V+ =45V, Ta = +25°C 8 10
On-Resistance RoN lcom_ = 10mA, Q
VNO_ =VNC_=3V Ta = TMIN to TMAX 13
. V+ =45V, Ta = +25°C 0.2 1
Op e Bahveon | g | loon.= Tomn, :
VNO_ =VNC_=3V TA = TMIN to TMAX 1.2
V+ =4.5V;
! Ta = +25°C 0.3 1
On-Resistance Flatness RFLAT(ON) lcom_ = 10mA; AZT 0
Note 5 V =V =3V,
(Note 5) 2501‘\/ NC_ Ta = TMIN to TMAX 1.2
= : Ta =+25°C -1 0.01 1
NO_ or NC_ Off-Leakage V4 =55V, i ATT
Current (Note 6) INO(OFF) | Veom_ =1V, 4.5V; nA
VNO_=4.5V, 1V TA = TMIN to TMAX -6 6
V+ =5.5V;
' Ta =+25°C -1 0.01 1
COM_ Off-Leakage Current ICOM(OFF) Vcom_ = 1V, 4.5V, A=+ "
Note 6 V =V =45V,
(Note 6) 1\N/O— NC_ Ta = TMIN to TMAX -6 6
V+ =5.5V;
! Ta =+25°C -2 0.02 2
COM_ On-Leakage Current ICOM(ON) Vcom_ =1V, 4.5V; ATT nA
Note 6 VNO =VNC =1V,
( ) 4.5V, or floating TA = TMIN 10 TMAX -12 12
2 MAXIV




SPST
CMOS

ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(V+=+5V £10%, VIN_H = 2.4V, VIN_L = 0.8V, Ta = TmIN to TMAX, unless otherwise noted.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ’ MIN TYP MAX | UNITS
LOGIC INPUT
Input Current with Input _
Voltage High INH | VIN. = 2.4V -10 03 10 nA
Input Current with Input _
Voltage Low IN_L Vin_=0.8V -10 0.3 10 nA
Input Voltage High VIN_H 2.4 V
Input Voltage Low VIN L 0.8 Vv
SWITCH DYNAMIC
: ) Ta = +25°C 5 12
Turn-On Time (Note 3) toN Vcom =3V, Figure 2 ns
- Ta = TMIN to TmaX 14
) ) Ta = +25°C 2.5 10
Turn-Off Time (Note 3) tOFF Vcom =3V, Figure 2 ns
- TA = TMIN to TMAX 12
On-Channel Bandwidth pw | Signal = 0dBm, Figure 4,50Qin and out, 70 MHz
Ta = +25°C
_— Signal = 0dBm, Figure 4, 50Q in and out,
Charge Injection Q Tp = +25°C 6.5 pC
. RL = 50Q, f = 100kHz, Figure 4,
Off-Isolation (Note 7) Viso Th = +25°C -85 dB
RL = 50Q, f = 100kHz, Figure 5,
Crosstalk (Note 8) Ver Ta = +25°C -96 dB
NO_ or NC_ Capacitance C(oFF) f=1MHz, Figure 6, TA = +25°C 5 pF
COM_ Off-Capacitance Ccom©FF) | f=1MHz, Figure 6, T = +25°C 5 pF
COM_ On-Capacitance Ccom(oN) | f=1MHz, Figure 6, Ta = +25°C 11 pF
Total Harmonic Distortion THD 600QIN aond OUT, = 20Hz to 20kHz, 2Vp-p, 0.034 %
Ta = +25°C
POWER SUPPLY
Power-Supply Range 2 55 \
Power-Supply Current I+ VIN = 0 or V+, all switches on or off -1 0.001 1 uA

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—Single +3.3V Supply
(V+=+3.3V £10%, VIN_H = 2.4V, VIN_L = 0.5V, Ta = TmIN to TmAX, unless otherwise noted.) (Note 2)

MAX4614/MAX4615/MAX4616

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
ANALOG SWITCH
; Vcom
Analog Signal Range —
(Note 3) \\’/'i‘%_v 0 Ve v
V+ =3V, Ta = +25°C 8 20
On-Resistance RoN INO = 10mA, Q
Vcowm_ = 1.5V Ta = TMIN to TmAX 25
On-Resistance Match Between ARON X:JrOl\:/l 3\—/’1mA Ta=+25°C 05 15 0
Channels (Note 4) VNO__= VNG = 1.5V | Ta = TMIN to Tvax 5
V+ = 3.6V: Ta = +25°C -1 0.002 1
' VNO_ =VNC_ =3V, V| Ta = TMIN to TMAX -10 10
= : Ta = +25°C -1 0.002 1
COM_ Off-Leakage Current ICOM(OFF) x;OMSEViV 3v- A nA
Notes 3, 6 - B
(Notes 3, 6) VNO_=VNC_ =3V, V| Ta = TMIN to TMAX -10 10
Vi =36V, Ta = +25°C 1 0002 1
COM_ On-Leakage Current | Vcom_ =1V, 3V, nA
(Notes 3, 6) COMON) VNO_ =VNC_ =1V,
3V, or floating TA = TMIN t0 TMAX -10 10
LOGIC INPUT
Input Current with Input B )
Voltage High INH | VINC =2V 10 0003 10 nA
Input Current with Input _ )
Voltage Low lIN_L VIN_ = 0.8V 10 0.003 10 nA
Input Voltage High VIN_H 2.0 Vv
Input Voltage Low VIN_L 0.8 V
SWITCH DYNAMIC (Note 3)
= Ta = +25°C 6 15
Turn-On Time toN V.COM— 1.5V, AZT ns
Figure 2 Ta = TMIN to TMAX 20
= Ta = +25°C 4 12
Turn-Off Time tOFF V.COM— 1.5V, ATT ns
Figure 2 TA = TMIN to TmAX 15
Charge Injection Q CL = 1nF, VGeEN = 0, RGeEN = 0, Ta = +25°C 6.5 pC
POWER SUPPLY
Power-Supply Current I+ Z;;:ﬁ\glsvg“n:o?o?{ V+, 4 0.001 1 UA

MAXI N
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ELECTRICAL CHARACTERISTICS—Single +2.5V Supply

(V+=+2.5V, VINH = 0.7Vcc, VINL = 0.5V, Ta = TMIN to TMAX, unless otherwise noted.) (Note 2)

PARAMETER \ SYMBOL \ CONDITIONS ] MIN TYP  MAX | UNITS
ANALOG SWITCH

- Vcowm_,
Analog Signal Range VNO 0 Vi Vv
(Note 3) VN

NC_
COM_to NO_ or NC_ V+ =25V, Ta = +25°C 30 60
On-Resist RoN Ilcom_ = 10mA, Q
n-hesistance VNO = 1.2V Ta = TMIN to TMAX 100

SWITCH DYNAMIC (Note 3)
Turn-On Time tON VNO_orVNe_ =1V, Ta = +25°C 6.5 ns
Turn-Off Time tOFF VNO_or VNc_ =1V, Ta = +25°C 2.8 ns

Note 2: The algebraic convention, where the most negative value is a minimum and the most positive value a maximum, is used in
this data sheet.

Note 3: Guaranteed by design.

Note 4: ARoN = 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 range.

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

Note 7: Off-Isolation = 20log1o (Vcom_/ VNO_), Vcom_ = output, VNO_ = input to off switch.

Note 8: Between any two switches.

MAXIMN 5
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MAX4614/MAX4615/MAX4616

ON-LEAKAGE (pA)

CMOS

SPST

(V+ =45V, GND = 0, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE (Q)

25

20

15
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1000
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o

ON-RESISTANCE vs. Vgom_

ON-RESISTANCE vs. Vgom_ AND TEMPERATURE OFF-LEAKAGE vs. TEMPERATURE
3 6 g 100
g Ta=+85°C \ g E v, _o5y g
e < = Voom_=2. £
z 5 ¥ /ﬁ\\\\ Z [~ Vno_=45V :
‘ V+=2V : — 5/ :\——/ /‘ thg 10 é
- ) 4 //4/‘\ //// ™ = //’
SR e A 0 T g A
= Tp = +70°C Ta=+25°C & =
= B i
2 3 Ty = -40°C Il = 7~
@ Ta=0°C 5 r
= N -
| Ve=3V = 5
4 N O i
L1 I~ v
1 0.01 ’#
Vi =5V =
L | 0 0.001
0 05 10 15 20 25 30 35 40 45 50 0 05 10 15 20 25 30 35 40 45 50 40 20 0 20 40 6 8 100
Veon_ (V) Voou_ (V) TEMPERATURE (°C)
ON-LEAKAGE vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE CHARGE INJECTION vs. Vcom_
— . 100 . 18 "
E Veom_=2.5V L = 16 s
 Viyc_ = FLOATING : i :
: z 1 / E
= 10 () /
= /
= = 12 /
ol < 1 -~ = /
e ]
= = N /
0.1 - - N /
— —= N y
) N/
0.01 0
40 20 0 20 40 60 8 100 40 20 0 2 40 60 80 100 0 05 10 15 20 25 30 35 40 45 50
TEMPERATURE (°C) TEMPERATURE (°C) Voou_ (V)
Vin_u INPUT LOGIC HIGH
THRESHOLD vs. V+ FREQUENCY RESPONSE
b 1 O v i = |
c 0 [T i M%‘M
g 40 |-LIN=0UT =500 ON-LOSS ]} | %108
16 A LI JUfE
’ / -20 IRRLLLL y 72
a o ON-PHASE L %
= 3 X /| 02
T 14 / = P =
= / 5 0 pi \ il 2
-60 nE
A
12 1 70 Pl -108
| — -80 144
90 T OFF-ISOLATION -180
10 _100 L LI L Llll _216
20 25 30 35 40 45 50 10k 100k 1M 10M  100M 500M
Vi (V) FREQUENCY (Hz)
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« )

(V+ =45V, GND = 0, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION
PLUS NOISE vs. FREQUENCY

SWITCHING TIME vs. VOLTAGE

0.050 - 9 -
0.045 - \ 5“200? :
: VI T AT 3 8 L=35 £
oou | Ve lvo p SIGNAL % . \ Veon=05V |2
0.035 2 \\ -
_ A g S N
& 0.030 | V+ = +5V, 2Vp-p SIGNAL A———F—F— £ ton
= 0025 |y, Loy 1o, g °
a0 ‘V+=+2.5v, 1Vp-p SIGNAL 2 I —
= 0020 B 5
— " =
0015 Vi T +3\/1‘ 1V;? pS}IGN/}L N\ = 3 torr
— ] 2 —
0.010 Vi = +3.3V, 1Vp-p SIGNAL ’T
0.005 ] 1
1
0 Vi = +5V, 1Vp-p SIGNAL )
0 4 8k 12k 16k 20K 2 25 3 35 4 45 5 55
FREQUENCY (Hz) Vi (V)
MAX4614 MAX4615 MAX4616
1,38 — 1,8 NO1-NO3 (
_ 1,3,8 — NC1-NC3 (
— — 3 NC2 (
2,4,9,10 2,4,9,10 2,4,9,10 COM1-COM4 ( )
56,12, 13 56,12, 13 56,12, 13 IN1-IN4
7 7 7 GND
— 11 11 NC4 (
11 NO4 (
14 14 14 V+

MAXIMN
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MAX4614/MAX4615/MAX4616

SPST

CMOS

POSITIVE SUPPLY
v maxam
Ve MAX4614
MAX4615
MAX4616
CMOS No_| s loom
V+
Vg
¥
20mA 1
GND D2
TTL
V+—O.7V(Dl) V—+GND(D2) IN1 IN2 ( V+
GND
)
(V+) eV D1 D2
(+5V )
+5V
/
MAXI/

MAX4614 V|+

MAX4615 t < 20ns

MAX4616 Ve oheh Logi VI tp<20ns

Veou —JCOM_ 74 NO_ NC_| Vour NPT 7 0%
SWITCH : AL :
! L
INPUT . 300Q 35pF
> 1
L0GIC GND _ =
INPUT 1 SWITCH
1 = oUTPUT
C1 INCLUDES FIXTURE AND STRAY CAPACITANCE.
Vout =Veom (RiLFiLRON)
2.
8 MAXI/N




SPST
CMOS

/ «C )
MAXIMN
MAX4614
MAX4615 v AVour ‘
MAX4616 V|
-
R Vour
S [ o NO_ NC_ Vour f
VeeN —— Z} CL
:L GND N I
L J_— = N
= = N OFF OFF
Q= (AVour)(Cp)
ViN
3.
MAXIM /VA'/;%;;W
" MAX4614
10nF 10nF W+ MAX4615
MAX4615
ﬁ * MAX4616 l:{ |—0 MAX4616
SIGNAL = v SIGNAL = -
GENERATOR 0dBm ~ COM_+ GENERATOR 0dBm ~ |com " NO1 ~ 50Q
e oIl wo || @ 2T e
—= N ] YN — VinL OR =, |IM [: o =, Vn.OR —
r <} ViNH O_? : ] i VinH
e - ANALYZER. |12 ogovel =
i GND Y GND
s 1 =TT
4. / 5.

MAXIMN
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MAX4614/MAX4615/MAX4616

CMOS

SPST

MAXIM
V4 MAX4614
o MAX4615
Jf‘ MAX4616
= V+
oM.
O—
“ L IN VinL OR
CAPACITANCE [ A .< - |\l}l||;\lH
METER K
! NO_, NC_
f= 1MHz —— O—
- GND
6. /
10

¢ )

PART TEMP. RANGE PIN-PACKAGE
MAX4615CUD 0°C to +70°C 14 TSSOP
MAX4615CSD 0°C to +70°C 14 Narrow SO
MAX4615CPD 0°C to +70°C 14 Plastic DIP
MAX4615EUD -40°C to +85°C 14 TSSOP
MAX4615ESD -40°C to +85°C 14 Narrow SO
MAX4615EPD -40°C to +85°C 14 Plastic DIP
MAX4616CUD 0°C to +70°C 14 TSSOP
MAX4616CSD 0°C to +70°C 14 Narrow SO
MAX4616CPD 0°C to +70°C 14 Plastic DIP
MAX4616EUD -40°C to +85°C 14 TSSOP
MAX4616ESD -40°C to +85°C 14 Narrow SO
MAX4616EPD -40°C to +85°C 14 Plastic DIP

TRANSISTOR COUNT: 89

MAXI N
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2]
[
B COMMON _DIMENSIONS w
I‘_‘ 10 100 X % [MILLIMETERS INCHES s
s s S MIN. MAX. | MIN. MAX. a2
l— Al — 10 043 =
] ” ” ” ” ” ” ” A 005 15 | 002 | .006
( Al 085 055 | 033 | 037
l H A ] b| 019 030 | .007 012
bl 019 025 | 007 010
100 c| 0.090 0.20 0035 | .008
C j Y il 0090 | 0135 | 0035 | _.0053
D[SEE_VARIATIONS [SEE VARIATIONS
E|l 430 [ 450 | 169 [ .177
P e i e 0.65 BSC 026 BSC
_ ) H| 625 650 | 246 256
5 Ao L[ 050 [ 070 [ 020 [ .028
N|SEE_VARIATIONS [SEE_VARIATIONS
N Y 285 | 315 112 124
T0P_VIEW BOTTOM VIEW ] 0° [ 8 0 8
[(JEDEC VARTATIONS
MO-153 | N MILLIMETERS INCHES
cal A ¢ MIN. [ MAX_| MIN. | _MAX.
he AB 4D | 490 510 | 193 | .20l
| Jamy Y ¢ AC 16D [ 490 5.10 193 201
EUE@WIFD:D:[@ P (s /; L S| aczee Defo a0 T 510 153 201
X | 285 315 [ .11 124
! \_ /\ 1 AD 301D | 640 | 660 | 255 | 260
! SEATING SEE — € AD-FP |20 D 6.40 6.60 252 .260
D PLANE DETAIL “A* X_| 400 | 434 [ 157 [ 171
AE 24 7.70 7.90 | 303 [ .31
SIDE VIEW ND VIEW AF 28 960 | 980 | .378 | 386
AF-EP 960 | 980 | .378 | .386
. X | 535 | 565 | 21 222
025 1 bl
BS]C_ PARTING - VITH PLATING\/V\
‘—% 1 & LEAD TIP DETAIL
Ll . peran 'ar L~
« BASE METAL A _I'
NOTES: »,
I. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1S mm PER SIDE. iy e
3. CONTROLLING DIMENSION: MILLIMETER. T
4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.
S. DIMENSIONS X AND Y APPLY TO EXPOSED PAD (EP> VERSIONS ONLY. PACKAGE OUTLINE, TSSOP, 440nn BODY, 065mm PITCH
6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002°. APPROVAL m"“"a’;"g"o‘gg‘l

MAXIMN 11
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MAX4614/MAX4615/MAX4616

CMOS

SPST

%QQQQQﬂ

Eﬂﬁﬁﬁﬁﬂ

! o
jﬁ%ﬁwpﬂ %C Lqp}

SOICNEPS

-g°

INCHES MILLIMETERS INCHES MILLIMETERS

MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N [MSote
A 100530069 | 1.35]1.75 D[0189 |0.197 | 480|500 |8 A
A1 0.004 |0.010 | 0,10 |0.25 D[0.337/0.344| 855/875|14| B
B[0.014 |0.019 ] 0.35]049 D[0.386|0.394| 2.80]1000]16| C
C|0.007|0.010 | 0191025
e 0‘050 1‘87 NDTES
FE10150 10157 3.8014.00 D&E DO NOT INCLUDE MOLD FLASH
H|0.228]0.244] 5.80]6.20 c TETEXCEED tomn co0 o
N 10,010 0.020 0251050 3. LEADS TO I%/E COPLANAR WITHIN
L [0016 [0.050] 0.40[1.27 CONTROLLING. DIMENSTON: MILLIMETER

MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS

ur

[ VAU packee FANILY DUTLING SOIC 150 L [21-0041 & |

4 N
: - o= é
<IN KRS
0169-005100000000003-30-16000001000
_ ) TEL. (03)3232-6141 FAX. (03)3232-6149
12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
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