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MAX4680/MAX4690/MAX4700  1.25Q (max) 0 1.25Q (max)
0.3Q (max) U Ron 0.3Q (max)
(O'%Q (max)) 0 Ron 0.3Q (max)
+85 5nA(max) O
0 (MAX4700)
O +4.5V +36V
4.5V 20V
0 TTL/CMOS
MAX4680 2 (NC) 0 ESD 2kV min(3015.7 )
MAX4690 2 (NO)
MAX4700 1 NC 1
NO
+4.5V +36V
+4.5V +20V
TTL/CMOS PART TEMP.RANGE  PIN-PACKAGE
MAX4680CAE 0°C to +70°C 16 SSOP
MAX4680CWE 0°C to +70°C 16 Wide SO
MAX4680CPE 0°C to +70°C 16 Plastic DIP
y MAXA4680EAE -40°C to +85°C 16 SSOP
MAXA4680EWE  -40°C to +85°C 16 Wide SO
MAX4680EPE -40°C to +85°C 16 Plastic DIP
PBX PABX
/ /
TOP VIEW
U U U
NC. [1] [16] NCT NC. [ J—E NO* NC. [1] J—E NO1
IV [P) oo pS— # [15] n.C. Nt 2> [1s] ne. Nt [2 >N, 18] ne.
N.C. 3] [14] COM1 NC. [3 [14] comt NC. [3] [14] coM1
T4 maann [13] v+ -[4] maxan [i3] v T4 maxaan [i3] v+
ao[s] Mmaxaes0  [ig] v ao[s] M0 [z w ao[s] Maxao0 g w
N.C. [6] [11] com2 N.C. [6 ] 1] com2 NC. 6] 1] com2
N2 [7 > }g [10] NC. N2 [7 D> } [10] NC. N2 [7 D> )L [10] N.C.
N.C. E Lzl NC2 N.C. E 1_3 NO?2 N.C. E 1_3 NC1
SSOP/SO/DIP SSOP/SO/DIP SSOP/SO/DIP
MAX4680 MAX4690 MAX4700
LOGIC | SWITCH LOGIC | SWITCH LOGIC [ SWITCH1 | SWITCH 2
0 ON 0 OFF 0 OFF ON
1 OFF 1 ON 1 ON OFF

N.C.=NOT INTERNALLY CONNECTED

SWITCHES SHOWN FOR LOGIC “0" INPUT

MAXIMN

Maxim Integrated Products 1

www.maxim-ic.com

00LPXVIN/069PXVIN/O8ITPXVIN



MAX4680/MAX4690/MAX4700
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ABSOLUTE MAXIMUM RATINGS

All Other Pins to GND (Note 1) ....
Continuous Current (COM_, NO_, NC_) ....ccoeevvieiiannn, +200mA
Peak Current (COM_, NO_, NC_)

(pulsed at Tms, 10% duty cycle) .......ccocvvviiiiininnnn. +300mA

(V--0.3V) to (V+ + 0.3V)

Operating Temperature Ranges
MAX4_ _0C_E
MAX4_ _OE_E

Storage Temperature Range

Lead Temperature (soldering, 10sec)

.......................... -0.3V to +44V Continuous Power Dissipation (Ta = +70°C)
+0.3V to -44V SSOP (derate 7.1mW/°C above +70°C) ..........cccvvee.. 571mW
.......................... -0.3V to +44V Wide SO (derate 9.52mW/°C above +70°C) ..............762mW
-0.3V to (V+ + 0.3V) Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mwW

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

maximum 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—Dual Supplies

(V+ = +15V, V- = -15V, VL = +5V, VIN_H = +2.4V, VIN_L = +0.8V, Ta = TMmIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS |
ANALOG SWITCH
Input Voltage Range VcoMm_, VNO_, :
(Note 3) VNG v Ve v
COM_to NO_ or NC_ R lcom_ = 10mA, Ta=+25°C 0.9 1.25 Q
On-Resistance ON VNO_or VNC_ = 10V, | Tp = TN to Timax 1.5
COM_to NO_or NC_ | — 10mA Ta = +25°C 0.09 0.3
On-Resistance Match Between ARON \/COOM_o;V - 10V Q
Channels (Notes 3, 4) NO_OF¥NC_= = Ta = TMIN to Tmax 0.5
COM_to NO_or NC_ _ . Ta = +25°C 0.06 0.3
On-Resistance Flatness RFLAT(ON) L??/M— - _1 ??VA‘OV'ZSIS— Q
(Notes 3, 5) NC_ ==V, 5 Ta = TMIN to Tivax 0.5
Off-Leakage Current NG . ING Voom_ = +10V, Ta=+25°C -0.5 0.01 05 A
(NO_or NC_) (Note 6) - - VNo_or VNC_=F10V | Ta = Tpin to TMax -5 5
COM_ Off-Leakage Current lcoM (OFF Veom._ = 10V, Ta = +25°C -0.5 0.01 0.5 A
(Note 6) -(OFF) VNO_or VNC_ = +10V | T = Tyin to Tvax -2.5 2.5
COM_ On-Leakage Current | xCOMBr:VﬁO\—/YHOV Ta=+25°C 3 0.01 ! A
(Note 6) COM_(ON) NO_ : NC_= £
or floating Ta = TmiN to Tmax -20 20
LOGIC INPUT
:jig‘;t Current with Input Voltage IN_H IN_ = 2.4V, all others = 0.8V 05 0001 05
, HA
'L”O%\L/” Current with Input Voltage INL IN_ = 0.8V, all others = 2.4V 05 0001 05
2 AKXV
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = 415V, V- = -15V, V| = 45V, VIN_H = +2.4V, VIN_L = +0.8V, Ta = TMmIN to Tmax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 2)

00LPXVIN/069VXVIN/O8IVPXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Logic Input Voltage High VIN_H 2.4 \
Logic Input Voltage Low VIN_L 0.8 \
POWER SUPPLY
Power-Supply Range +4.5 +20.0 Y
. Ta = +25°C -0.5 0.01 0.5
Positive Supply Current I+ VIN =0or5V PA
- Ta =TMmIN to TmAX -5 5
) Ta = +25°C -0.5 0.01 0.5
Negative Supply Current - VIN. =0or 5V uA
- Ta = TMmiN to Tvax -5 5
Logic S e ; | v 0 or 5V Ta = +25°C -0.5 0.01 0.5 A
ogic Su urren =0or
gic Supply L IN_ Ta =T T 5 c W
Ta = +25°C -0.5 0.01 0.5
Ground Current IGND VIN =0or5V PA
- Ta = TmiN to Tvax -5 5
SWITCH DYNAMIC CHARACTERISTICS
_ Ta = +25°C 130 275
Turn-On Time toN V.COM— = +10V, A ns
Figure 2 Ta = TmiN to Tvax 400
= Ta = +25°C 90 175
Turn-Off Time toFF V.COM— = +10V, A ns
Figure 2 Ta = TN 1o Tpmax 300
Break-Before-Make Time . o
(MAX4700 only) tOPEN Vcom_ = £10V, Figure 3, Ta = +25°C 5 30 ns
Charge Injection Q CL=1.0nF, VGeN =0, Reen =0, 550 pC
Figure 4
. RL = 50Q, CL = 5pF, f = 1MHz,
Off-Isolation (Note 7) Viso Figure 5 -53 dB
RL = 50Q, CL = 5pF, f = 1MHz, _
Crosstalk (Note 8) Vet Figure 6 65 dB
NC_ or NO_ Capacitance CoFr f = 1MHz, Figure 7 115 pF
COM Off-Capacitance Ccowm f = 1MHz, Figure 7 115 pF
On-Capacitance Ccowm f=1MHz, Figure 8 520 pF
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ELECTRICAL CHARACTERISTICS-Single Supply

(V+ = +12V, V- = 0, VL = +5V, VINH = 2.4V, VINL = 0.8V, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 2)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
ANALOG SWITCH
Input Voltage Range Vcom_, VNO_,
(Note 3) Ve, GND V+ \Y
COM_to NO_ or NC_ lcom_ = 10mA, Ta=+25°C 1.6 s
On-Resist Ron VNO. or VNG = 10V Q
n-Resistance NO_ NC_ = Ta = ThIN 1O TiAX 35
COM_to NO_or NC_ _ Ta = +25°C 0.1 0.4
On-Resistance Match Between ARON {/COM_O;\;OFTWA_, 10V Q
Channels (Notes 3, 4) NO_OFVNC_= Ta = TmIN to Tmax 0.5
COM_ th) NO_ or NC_ lcom = 10mA: Vo or Ta = +25°C 0.2 0.4
On-Resistance Flatness RFLAT(ON) Ve =3V 6V 9V Q
(Notes 3, 5) NC_ ==V, BV, Ta = TMmiN to Tmax 0.5
Off-Leakage Current ING . INC Vcom_ = 1V, 10V; Ta=+25°C 0.5 0.01 0.5 nA
(NO_ or NC_) (Notes 6, 9) - - | VNO_or VNne_ = 10V, 1V Ta = Thin 0 TviAx 5 5
COM_ Off-Leakage Current ICOML(OFF) VNO_or VNG = 10V, Ta=+25°C 0.5 0.01 0.5 A
(Notes 6, 9) - 1V; Vcom_ = 1V, 10V Ta = ThiN 0 TvAX 5 5
COM_ On-Leakage Current Voowm_ =1V, 10V; Ta=+25°C - 0.02 !
(Notes 6, 9) ICOM_(ON) VNo_or VNec_ =1V, 10V, nA
’ or floating Ta = TMmiN to Tmax -20 20
LOGIC INPUT
Input Current with Input _ _
Voltage High lIN_H IN_ = 2.4V, all others = 0.8V -0.5 0.001 0.5 pA
Input Current with Input N L IN_ = 0.8V, all others = 2.4V 05 0001 05 | pA
Voltage Low -
Logic Input Voltage High VIN_H 2.4 V
Logic Input Voltage Low VIN_L 0.8 V
POWER SUPPLY
Power-Supply Range +4.5 +36.0 \
- Ta = +25°C 05  0.001 05
Positive Supply Current I+ VIN. =0or 5V pA
B Ta = TmiN to Tmax 5 5
) Ta = +25°C -0.5 0.001 0.5
Logic Supply Current IL VIN =0or5V pA
- Ta = TMIN TO TmAX 5 5
Ta = +25°C -0.5 0.001 0.5
Ground Current IGND VN =0or5V pA
- Ta = TmiN T TmAX 5 5

4 MAXI N
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ELECTRICAL CHARACTERISTICS—Single Supply (continued)

(V+ = +12V, V- = 0, VL = +5V, VIN.H = 2.4V, VIN_L = 0.8V, Ta = TMIN to TmAx, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 2)

PARAMETER \ SYMBOL \ CONDITIONS \ MIN  TYP  MAX \ UNITS \
SWITCH DYNAMIC CHARACTERISTICS
= Ta = +25°C 225 400
Turn-On Time (Note 3) toN V.COM— 1ov, A ns
Figure 2 Ta = TMIN to TmAX 500
= Ta = +25°C 100 250
Turn-Off Time (Note 3) toFF Voom_ =10V, A ns
Figure 2 Ta = TMIN to TmAX 350
BreaicBefore-Make Time topEN | Voo = 10V, Figure 3, Ta = +25°C 5 125 ns
(Note 3) -
Charge Injection Q Elléjr; 'SHF’ Vaen =0, Raen =0, -60 pC
RL = 509, C = 5pF, f = 1MHz, ]
Crosstalk (Note 8) Ver Figure 6 65 dB
NC_ or NO_ Capacitance CoFrrF f = 1MHz, Figure 7 175 pF
COM Off-Capacitance Ccom f=1MHz, Figure 7 175 pF
On-Capacitance Ccowm f = 1MHz, Figure 8 275 pF

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 / (VNC or VNO)], Vcom = output, VNC or VNO = input to off switch.

Note 8: Between any two switches.

Note 9: Leakage testing at single supply is guaranteed by testing with dual supplies.

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vgom
(DUAL SUPPLIES) AND TEMPERATURE (DUAL SUPPLIES) (SINGLE SUPPLY)
25 ‘ ‘ ‘ = 12 T o 5 T
Lo g \ ] ] ey A V\ 5‘v V- = GND|E
+ Vo= z z = g
: B AN A [ T :
2.0 = = 4 B
10 N /
N 7
4 T\ N
~ 15 S N 7 3 \
a g N~ — 1 a -y
= V4, V-=£15V =z 08 f‘ =
o —1\ r~ oc o V+=+12V
1.0 N 7/ 0.7 N\ Ta=+25°C L 2
i A \f ] /\\_—3/’\
05 0 / 1 -
. 7 (<}
Ve, V- = 220V 05 Ta=40°C
‘ ‘ ‘ ‘ ‘ Vi =424V
0 04 0 L
201612 8 4 0 4 8 12 16 20 4512 9 6 3 0 3 6 9 1215 002 4 6 8 10121416 18 20 22 24

Veom (V) Veom (V) Veom (V)
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¢ )

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANGCE vs. Vcom ON/OFF-LEAKAGE
AND TEMPERATURE (SINGLE SUPPLY) vs. TEMPERATURE CHARGE INJECTION vs. Vcom
225 ‘ ‘ ‘ = 10 T g 800 S
Th = 485°C s V4 =+15V 8 g
2.00 A=+85° 8 V-=-15V 8 _ z
» \ | : : 600 7 \ E
175 N | \
] 400 Vi =415V
150 TN = /’ v+-=t15v/ >\
8125 = . o A A S 200 \
= L — Ta=+25°C| LA 2 ot ON-LEAKAGE L e / \[\
& 100 I z vd “ 0 /
075 a - A orreace \ / Ve =12V
: 2200 V-=GND
050 0.01 //// \ J
Vi =+12V B
055 Vem ity | 1 400
0 L1 0.001 -600
0123 4567891011 40 20 0 20 40 60 80 100 20 45 0 5 0 5 10 15 20
Veom (V) TEMPERATURE (°C) Veom (V)
POWER-SUPPLY CURRENT
vs. TEMPERATURE FREQUENCY RESPONSE
MAX4680 TOC 0:
- [T AT 20\ B
1000 7\</+:7+12x g 10 ON-RESPONSE f 90
w1 2 | 2 T i
/ -30 [T ON-PHASE y N 90
z i @ -40 / 180 &
Z 10 g / S
< I+ 2 > . £
X - K -50 ) 2100 o
£ S f OFF—ISOLATIONWW}d a0 2
/]
2 . A o 1T, =
l / // V=415V
/ 80 1 Vo 15V -540
001 £ / INPUT = 0dBm
90 HA - -630
/ 50Q IN AND OUT
0001 7100 L LI Ll Ll 7720
40 20 0 20 40 60 80 100 0.01 0.1 1 10 100
TEMPERATURE (°C) FREQUENCY (MHz)
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MAX4680 | MAX4690 | MAX4700
1,3,6,8, 1,3,6,8, 1,368, NC.
10, 15 10, 15 10, 15 GND
2,7 2,7 2,7 IN1, IN2
4 4 4 V- GND
5 5 5 GND
9,16 - - NC2, NC1
11,14 11,14 11,14 COM2, COMA1
12 12 12 VL
13 13 13 V+
- 9,16 - NO2, NO1
- - 9 NCA1
- - 16 NO1

MAXIMN
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+15V
D1 MAXIM
MAX4680
<
Vi i MAX4690
CMOS MAX4700
v+ coM_ — L No_
V_ N O CO M * *
2 (D1 D2)
V+ v
Vi (1) D2
15y * INTERNAL PROTECTION DIODES
V+
V- 1
V+ V- +44V
2NN
MAX4680
MAX4690
+5V +15V MAX4700
| | W tr < 20ns
Vi Vi ngP%HT Logic tf < 20ns
SWITCH ygq,, — | COM_ o AN " NPUT 7
INPUT - 1 ORNC
E RL CL
\ ! 1OOQI 35pF
GND V- = — Vo
L0eic T i SWITCH ¢
U 0 15y QUTPUT
—»
= REPEAT TEST FOR EACH SWITCH. FOR LOAD
CONDITIONS, SEE Electrical Characteristics.
CL INCLUDES FIXTURE AND STRAY CAPACITANCE. %ﬂg'TCH'R‘\EEHV\éAa’FEngg\T"S ﬂgéfggEE%ggR SWITCHES
R :
vo=veou ()
2.
8 N AXI/
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AN 5y
MAX4700 ¥ | LOGIC 3V
" INPUT ][ 50% NK
Voot —-2A! LA 0 Youri v
I
coM2 NC Vourz l SWITCH - N
ooy —————o—+A .
! OUTPUT 1 0.9 Vourt \
IN_ : (Vour) v —
[: = = SWITCH
|Lr\(l]§lﬁ GND V- I QUTPUT 2 0.9 - Voure
1 [ — (Vour2)
— 15V - = T
= RL=100Q ov
¢ CL = 359F o le= — b
L INCLUDES FIXTURE AND STRAY CAPACITANCE.
3. (MAX4700 )
NI/
MAX4680
MAX4690 +9Y +15V AV ¢
MAX4700 | | 0
VL Vs

Vo

RaEN
COM_ 7 a NEBOR Vo y T
. - IN
OFF OFF
:|: CL ON

J_— | ON
= 15V OFF OFF
ViN
Q= (aVo)(CL)
| V=3 Vi DEPENDS ON SWITCH CONFIGURATION;

INPUT POLARITY DETERMINED BY SENSE OF SWITCH.

VGEN

|||—|M%
§[>_ _

MAXIMN

00LPXVIN/069PXVIN/O8ITPXVIN




MAX4680/MAX4690/MAX4700

1.250
CMOS

SPST

AN A/
MAX4680 s sy MAX4680
+15V +oV MAX4690 ! MAX4690
b MAX4700 | MAX4700
SN ' SIGNAL = — m
GENERATOR 0dBm - Vi VL GENERATOR0dBm _ ~_Jcom1 o~
= 5 N i VM
Q X {eom- 00R hd = |m ne| = =
= - N 30V = 00R430V 0‘?‘—|> <]——§— 00R
<]_—§7 — : L 30v
~ o com2| —
ANALYZER | = o~ NC_OR No,r = ANALYZER  (—>—@ 9 N2 NG NG
o i GND V-
GND V- RS =
ETY R —ih
[
s | '—| = — 15V L
= = 15V — =
5. 6.
NI/ MAXI/N
MAX4680 s 5y MAX4680
+15V 45V MAX4690 MAX4690
H ‘ MAX4700 L—{ }—+ ‘ MAX4700
J:_ — V. v,
= Vi Vi com_ .
COM_
o— CAPACITANCE
) METER |
. _ 0 0R
' IN B -
CAPACITANCE ! <1 Esogv = 1MHz 3.0V
METER N ' = NC_ ORNO_
’ NC_ ORNO_ _
T GND V-
= GND V- l
J— }:L — -15V i
- -15V — =
7. 8.
10 A1/
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PART TEMP. RANGE PIN-PACKAGE TRANSISTOR COUNT: 108
MAX4690CAE 0°C to +70°C 16 SSOP
MAX4690CWE 0°C to +70°C 16 Wide SO
MAX4690CPE 0°C to +70°C 16 Plastic DIP
MAX4690EAE -40°C to +85°C 16 SSOP
MAX4690EWE -40°C to +85°C 16 Wide SO
MAX4690EPE -40°C to +85°C 16 Plastic DIP
MAX4700CAE 0°C to +70°C 16 SSOP
MAX4700CWE 0°C to +70°C 16 Wide SO
MAX4700CPE 0°C to +70°C 16 Plastic DIP
MAX4700EAE -40°C to +85°C 16 SSOP
MAX4700EWE -40°C to +85°C 16 Wide SO
MAX4700EPE -40°C to +85°C 16 Plastic DIP
Y MIIECHEMSAX MIMLILNIME;iiS INCHES MILLIMETERS 3
A 00680078 | 1.73 | 1.99 MIN | MAX_| MIN | MAX
HHH HHHH Al | 0.002 |0.008 | 0.05 | 0.21 010239 0249 | 607 633 | 14L
e \F S 2 10010 loois 1025 1038 D|0.239 |0.249 | 607 | 6.33 | 16L
¢ o004 0008 To0s 1020 D|0.278|0.89| 7.07| 7.33| 20L
D SEE VARIATIONS D[0.31710.328 | 8.07| 8.33| 24L
E 1020510205 | 520 | 538 D|0.397(0.407 |10.07[10.33 | 28L
e [0.0256 BSC |0.65 BSC
H [0.301 |0.311 | 7.65] 7.90
L |0.025|0037 | 063|095
« 0° 8° 0° 8°

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2, MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .15mm (006"

3. CONTROLLING DIMENSION: MILLIMETER

PROPRIETARY INFORMATION

VI /A X1 /VI

TITLE:

PACKAGE OUTLINE, SSOP, 5.3X.65mm

APPROVAL

DOCUMENT CONTROL NO.

21-0056

REV

A

A

MAXIMN
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N
FH
\ _ 1
’ !
L )] A 1 \ 0°-8°
‘ ‘ I I
il A Y —
o el PR A
INCHES  [MILLIMETERS INCHES  [MILLIMETERS
MIN [MAX [MIN [MAX MIN [MAX [MIN [ MAX [N [MS013
A10.093]0.104 [2.35|2.65] [D]0.398]0.413 [10.10]10.50]16 | AA
A1]10.004 00121010 1030 [D[0447046311.35]11.75/18 | AB
B|0.014 |0.019]0.35]/049] [D|0.496]0.512 |12.60[13.00/20] AC
C10.009]0013[023]0.32] [D]0.598[0.614 |15.20/15.60/P4] AD
e 0.050 127 D [0.69710.713 |17.70[18.10 28| AE
Fl0291]0.299] 7.40]7.60 s
H10.394]10.419110.00]10.69 1. D&E DO NOT INCLUDE MOLD FLASH
Nn|0010 1003010251075 2. MOLD FLASH OR PRDTRVUSIDNS NOT
L [0.016[0.050[0.40[1.27 5. LEADS 10 BE COPLANAR WITHIN
102mm (004"
4, CONTROLLING DIMENSION: MILLIMETER
5. MEETS JEDEC MS013-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
AN AKUA Dy FAMILY DUTLING SOC 300" | L7 [ 21-0042 A
4 I
=)= jp)e =711
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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