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() ARE FOR MAX4520.
IN MAX4510 MAX4520
0 ON OFF
1 OFF ON

SWITCHES SHOWN FOR LOGIC "0" INPUT.
ALL SWITCHES ARE OFF WITH POWER REMOVED.

Pin Configurations continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

(Voltages Referenced to GND)

VA

COM, IN (Note 1).
NC, NO (Note 2) ..

NC, NO to COM.......cocuvviiiiiiiiiinnn

-0.3V to +44.0V
-44.0V to +0.3V
-0.3V to +44.0V
...(V-- 0.3V) to (V+ + 0.3V)
(V+ - 36V) to (V- + 36V)

Continuous Power Dissipation (Ta = +70°C) (Note 2)

.......... ...-36V to +36V

Continuous Current into Any Terminal..........cccocceevieeennnen. +30mA
Peak Current into Any Terminal

(pulsed at 1ms, 10% duty CYCle)......ccuveeeiriiiiieeiiiienn. +50mA

6-Pin SOT23-6 (derate 7.1mW/°C above +70°C)
8-Pin uMAX (derate 4.10mW/°C above +70°C)
Operating Temperature Ranges
MAX45_0EUT
MAX45_0EUA
Storage Temperature Range
Lead Temperature (soldering, 10sec)

-40°C to +85°C
-40°C to +85°C
...-65°C to +150°C

Note 1: COM and IN pins are not fault protected. Signals on COM or IN exceeding V+ or V- are clamped by internal diodes. Limit
forward diode current to maximum current rating.
Note 2: NC and NO pins are fault protected. Signals on NC or NO exceeding -36V to +36V may damage the device. These limits
apply with power applied to V+ or V-, or £40V with V+ =V- = 0.

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, GND =0, V|4 = 2.4V, V|L = 0.8V, Ta = TmIN to TmAX, unless otherwise noted.

+25°C.) (Note 3)

Typical values are at Tp =

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX | UNITS‘
ANALOG SWITCH
Fault-Free Analog Signal Range VNO, VNC Applies with power on or off E V- V+ Vv
) +25°C 125 160
On-Resistance RoN Vcom = £10V, Icom = 1mA Q
E 225
NO or NC Off-Leakage Current INO(OFF), Vcom = *14V; +25°C -0.5 0.01 0.5 A
(Notes 4, 5) INC(OFF) VNO, Vcom = F14V E -10 10
COM Off-Leakage Current Vcowm = +14V; +25°C -0.5 0.01 0.5
Icom(OFF) _ nA
(Notes 4, 5) VNO, VNC = F14V E -10 10
COM On-Leakage Current | Vcowm = £14V; VNo, VNG = +25°C -0.5 0.01 0.5 A
(Notes 4, 5) COM(ON) +14V or unconnected E -20 20
FAULT (V+ = +15V, V- = -15V, unless otherwise noted.)
Fault-Protected Analog Applies with power on (Note 6) -36 36
. VNO, VNC —— E v
Signal Range Applies with power off (Note 6) -40 40
COM Off-Leakage Current +25°C -10 10
. ’ | VNO or VNC = £36V nA
Supplies On COM(OFF) NO NC £ 200 200
NO or NC Input Leakage o | VNO Or VNC = 36V, +25°C -20 20 A
Current, Supplies On NO. INC Vcom = F10V E -200 200
NO or NC Input Leakage e | VNO or VNG = 40V, +25°C -20 0.1 20 nA
Current, Supplies Off NO, INC V+=0,V-=0 E -200 200
VNo or VNc = 36V 8 11 13
Clamp Output Current, lcom NO NC +95°C mA
Supplies On VNO Or VNC = -36V -12 -10 -7
2 M AXI/W
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+=+15V, V- =-15V, ViH = 2.4V, V|L = 0.8V, GND = 0, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta =

+25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX UNITS
Clamp Output Resistance, _ +25°C 1 25
supplies On Rcom VNO or VNC = 36V £ 3 kQ
Fault Trip Threshold +25°C | V--04 V++04 Y
Fault Qutput Tum-On ViN = £25V, RL = 10kQ +25°C 10 ns
Delay Time
Fault Recovery Time VIN = £25V, R = 10kQ +25°C 25 us
LOGIC INPUT
IN Input Logic High VINH E 2.4 \%
IN Input Logic Low VINL E 0.8 \
+25°C -1 0.03 1
IN Input Current lINH, TINL VIN = 0.8V or 2.4V £ £ £ A
SWITCH DYNAMIC CHARACTERISTICS
) VNO or VNG = £10V, R = 2kQ, | +25°C 350 500
Turn-On Time toN CL = 35pF, Figure 2 £ 500 ns
. VNO or VNc = 210V, R = 2kQ, +25°C 60 175
Turn-Off Time toFE CL = 35pF, Figure 2 £ 750 ns
L CL=1nF,VNOo =0, o
Charge Injection (Note 7) Q Rs = 0Q, Figure 3 +25°C 15 5 pC
NO or NC Off-Capacitance CN(OFF) f = 1MHz, Figure 4 +25°C 10 pF
COM Off-Capacitance CCOM(OFF) f = 1MHz, Figure 4 +25°C 5 pF
COM On-Capacitance CcoM(oN) f = 1MHz, Figure 4 +25°C 10 pF
3 . R =50Q, CL = 15pF, o )
Off-Isolation (Note 8) VCiso VN_ = 1VRws, = IMHz, Figure 5 +25°C 62 dB
POWER SUPPLY
Power-Supply Range V+, V- E +4.5 +20 \%
V+ S lyC t 1+ V 0 or 5V *25°C 100 17 A
u urren =0or
pply IN E 250 "
V-S ly C t | V| 0 or 5V *25C >0 100 A
-Su urren - =0or
pply IN £ 175 u
+25°C -1 0.01 1
VIiN =0 or 15V
GND Supply Current | E 10 A
PPy GND +25°C 50 100 | "
VIN =5V
E 175
MAXI/W 3
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ELECTRICAL CHARACTERISTICS—Single +12V Supply

(V+=+12V,V-=0,GND =0, VIH = 2.4V, V|L = 0.8V, TAa = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

(Note 3)
PARAMETER | svmBoL | CONDITIONS | Ta MIN  TYP MAX |UNITS
ANALOG SWITCH
Fault-Free Analog Signal Range VNO, VNC Applies with power on or off E 0 V+ Vv
= +25°C 260 390
On-Resistance RoN L%OMM: 11rr(1)x = =00 Q
NO or NC Off-Leakage Current INO(OFF), Vcowm = 10V, 1V; +25°C -0.5 001 05 A
(Notes 4, 5, 9) INC(OFF) VNO, VNC = 1V, 10V E -10 10
COM Off-Leakage Current | Vcom = 1V, 10V; +25°C -0.5 001 05 A
(Notes 4, 5, 9) COM(OFR) | vno, Ve = 10V, 1V E -10 10
COM On-Leakage Current I Vcom = 1V, 10V; VNO, VNG = +25°C -0.5 0.01 05 nA
(Notes 4, 5, 9) COM(ON) 1V, 10V, or unconnected E -20 20
FAULT
Fault-Protected Analog Vo, VNG Applies with power on (Note 6) £ -36 36 v
Signal Range ' Applies with power off (Note 6) -40 40
COM Off-Leakage Current +25°C -10 10
' | VNO or VNC = £36V nA
Supply On coM NO NC E -200 200
NO or NC Input Leakage o | VNO Or VNC = 36V, +25°C -20 20 A
Current, Supply On NO, INC Vcom =0 E -200 200
NO or NC Input Leakage N | VNO Or VNC = 40V, +25°C -20 0.1 20 nA
Current, Supply Off NO. INC V+=0,V-=0 E -200 200
Clamp Output Current, _ R
Supply On lcom VNO or VNC = 36V +25°C 2 3 5 mA
Clamp Output Resistance, _ R
Supply On Rcom VNO or VNC = 36V +25°C 2.4 5 kQ
LOGIC INPUT
IN Input Logic High VINH E 2.4 \%
IN Input Logic Low VINL E 0.8 \
+25°C -1 0.03 1
IN Input Current lINH, INL ViN = 0.8V or 2.4V = E T HA

MAXIMN
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ELECTRICAL CHARACTERISTICS—Single +12V Supply (continued)

(V+=+12V,V-=0,GND =0, V|4 = 2.4V, V|L = 0.8V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.)
(Note 3)

PARAMETER | svmBoL | CONDITIONS | Ta | MIN TYP MAX [UNITS]
SWITCH DYNAMIC CHARACTERISTICS
. VNO or VNG = 7V, RL = 2kQ, +25°C 500 750
Turn-On Time toN CL = 35pF, Figure 2 3 1000 ns
. VNO or VNG = 7V, RL = 2kQ, +25°C 60 200
Turn-Off Time toFE CL = 35pF, Figure 2 3 300 ns
Charge Injection (Note 7) Q gls_ z é?)F‘F\i/g';\‘lﬁe:SO’ +25°C 1 5 pC
NO or NC Off-Capacitance CNO(OFF), f = 1MHz, Figure 4 +25°C 9 pF
CNC(OFF)
COM Off-Capacitance CcoM(OFF) Vcowm =0, f = 1MHz, Figure 4 +25°C 9 pF
COM On-Capacitance CCOM(ON) ;lgci“&;zva?girgﬁ +25°C 22 pF
Off-Isolation (Note 8) Viso o N = 1itis. Figure's | *25°C 62 dB
POWER SUPPLY
Power-Supply Range V+ E 9 36 Vv
+25°C 50 125
V+ Supply Current I+ VIN =0 or 5V £ s pA
+25°C 25 75
ViN=0or 12V E 175 HA
V- and GND Supply Current IGND
+25°C 50 125
VIN=0or5V E 175 HA

Note 3: Algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.

Note 4. Leakage parameters are 100% tested at maximum-rated hot temperature and guaranteed by correlation at T = +25°C.

Note 5: SOT packages are 100% tested at +25°C. Limits at the maximum-rated temperature are guaranteed by design and corre-
lation limits at +25°C. Leakage tests for the SOT package are typical only.

Note 6: NC and NO pins are fault protected. Signals on NC or NO exceeding -36V to +36V may damage the device. These limits
apply with power applied to V+ or V-, or 40V with V+ = V- =0.

Note 7: Guaranteed by design.

Note 8: Off isolation = 20log10 [ Vcom / (VNc or VNO) 1, Vcom = output, Vne or VNo = input to off switch.

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

MAXIN 5
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(Ta = +25°C, unless otherwise noted.)

SWITCH ON-RESISTANCE SWITCH ON-RESISTANCE vs. Vcom AND SWITCH ON-RESISTANCE
vs. Vcom (DUAL SUPPLIES) TEMPERATURE (DUAL SUPPLIES) vs. Vcom (SINGLE SUPPLY)
350 — “ 200 | | | A 8 1000 = —r o
= g yAY I S
Vit = +5V g 180 Tp=+125°C— T, = +85°C 3 / < V4= 45V I g
30 vy ‘\J S — N\ "\ ///\ = i Ve =10 :
<) ‘ ‘ \/ c A N //\ g > Nl
o 250 . Vi = +12v- & 140 S —— g PN -
e _ = L\ — / e N— N «——\V+=+20V__|
= V+=+10V V- :/ -12v = 190 L A &S N——" | S
| v-=-10v 7} % —— L
g I /\ N £ 100 2N ,&/ £ o 4’1/\
= 2\ P, = ‘\::-/j( = Vi = +2ay X
Z 150 O ~—T~ 5 w0 Z X
T A N—" LA z Ta= -55°C / Ta=+25°C = V=430V [y~ 36y
e — e~ _ 2 g AT Ta=-40°C 2
£ 100 s =
2 7] T\ 3 4 3
V4 = +15V
50 |- - .15y V+ =420V a0 |LVe=+15v
| V=20 V- =-15v
0 0 ‘ 1
20 15 <10 -5 0 5 10 15 20 5 100 50 5 10 15 0 5 10 15 20 25 30 35 40
Veom (V) Veom (V) Veom (V)
SWITCH ON-RESISTANCE vs. Vcom Ib(oN), Is(0FF), AND Ip(oFF) CHARGE INJECTION
AND TEMPERATURE (SINGLE SUPPLY) LEAKAGES vs. TEMPERATURE vs. Vcom (DUAL SUPPLIES)
400 T ‘ 3 100n ‘ ‘ ‘ ‘ 8 14 T ]
TA=+125°C | 1, - 4g5ec g | ATVho=-14V / g Ve= 415V g
350 A N2 com(oFF) AT Vo = -14V, 3 [V 3
E . E V-=-15V E
5. //\ 7 2\ won Veou = 14 /A// /
& SN— Icom(orF) AT Vo = 14V, / y 10
= 250 A y//\\ = Voow = 14V DUAL #15V /
SOESTY _ SUPPLIES
2 %/\ /AN o] Icom(on) AT Vo 7 7\ g 8 %
& 200 ~ 1 N Y =Veom = -14V =4 \7
= = y/ 4 Icomon) AT Vo 6
© / — —100p =Veom = +14V
< 150 y/ AN
= 100 Ta = -95%C / INo(oFF) AT Vo = -14V, 4 SINGLE +12V
7 10p é // Veom = +14V / SUPPLY
50 — /NO(OFF) AT Vyo = +14V, 2 S
V4 = +12V %j Veow = -14V ‘ ‘ — T
0 ‘ 1p = . 0
0 2 4 6 8 10 12 50 25 0 25 50 75 100 125 150 A5 <10 50 5 10 15
Veom (V) TEMPERATURE (°C) Veom (V)
ON- AND OFF-TIMES ON- AND OFF-TIMES POWER-SUPPLY CURRENT vs.
vs. SUPPLY VOLTAGE vs. TEMPERATURE TEMPERATURE
1000 5 600 g 200 ‘ e
g L V+=+15V |2
900 g g C g
E : 150 > V-=-15V 12
| ton = 500 ~L " Vin=45v |2
800 (DUAL SUPPLIES) on to} e _ — =SV |2
o X (SINGLE SUPPLY) | 40 - 2 100 | L
£ 600 .\ \< z -1 E 5 — | low
5 500 £ 300 P >
<= 400 V\ L &
[a N
300 toFF 200 2 50 L
200 A (SINGLE torr //'—T_—_
torr / \ SUPPLY) 100 100
100 F(puAL SUPPLIES)  ~~F—u ]
0 : 0 -150
0 5 10 15 20 50 25 0 25 50 75 100 125 40 =20 0 20 40 60 80 100
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(Ta = +25°C, unless otherwise noted.)

LOGIC-LEVEL THRESHOLD vs. V+

30 s
|
s 25 o e
= L~
3 1
uI>2'0 //
= 15 ,/
L/
S 10
g |l
05
0
0 5 10 15 20 25 30 35
V+ (V)
oooo
ot oo ooo
SOT23-6 HMAX
1 8 V+ goooood
goodoooooooooo
2 5 V- OO0O0O0OGNDOOOOO
opooad
3 6 IN goooooooooooono
4 4 GND oood
OO0O0oooOooono
5 1 COM o0ooo
OO0O0oooOooono
00000MAX45100
6 3 NCorNO|OOOODOOOODOO
(NC)O MAX45200 000
00000000 (NO)D
oooooOoooooa
— 2,7 N.C. ooooo

MAXIN

SPSTLLOLOOOOO
FREQUENCY RESPONSE
I =
2 ON LOSS // \ %
30 d :
_ 0 ! A f
= ol
o Y

-70 /
-80 /

-90
100 d Vi= 45V |
- V- = 15V
_110 INEEI Ll
001 01 1 10 100 1000

FREQUENCY (MHz)

ad

gobooboobobooboogoo

MAX4510/MAX45200 0000000000000
goboboooobogoceMoshooonboooooognoo
ooobOO0o0oooooObO0O0oOooo300000FET
ubooboooooobooooboooboboobobooo
oboboobobooboobooobooooooooogsyv
goocoboooobooooboooobooaon
oboooobobooboooboooooooooboooosv
ooooooo@ooo)yoooooooobooogoo
oCOoo0oo@oooooooo)ydoooooooo
ooooOooooooboo3voooooooooooo

gooooobobbbooooooooobbboooa
ooooooooooooooboooooooooooo
goboboooobooboboboboooooboobo
oooooooboooobooobooooooooon
gooobobbbbooooooooobobbboogoo
ooooooooobooooooooo3vooooono
gbobooobobooobooboog

OCSrXVIN/OTSTXVIN



MAX4510/MAX4520

ogoooonoooonoonn

SPSTL OLOOLOOOO

NORMALLY OPEN SWITCH CONSTRUCTION
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V- 1S CONNECTED TO GND FOR SINGLE-SUPPLY OPERATION.
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LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.
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V- IS CONNECTED TO GND FOR SINGLE-SUPPLY OPERATION.
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AVour

A Vour IS THE MEASURED VOLTAGE DUE TO CHARGE-
TRANSFER ERROR Q WHEN THE CHANNEL TURNS OFF.
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V- IS CONNECTED TO GND FOR SINGLE-SUPPLY OPERATION.
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MEASUREMENTS ARE STANDARDIZED AGAINST SHORT AT SOCKET TERMINALS.
OFF ISOLATION IS MEASURED BETWEEN COM AND “OFF” NO OR NC TERMINALS.
ON LOSS IS MEASURED BETWEEN COM AND “ON" NO OR NC TERMINALS.

V- IS CONNECTED TO GND FOR SINGLE-SUPPLY OPERATION.
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com E} 8] v com Ej
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ne [3] 6] N No [3] 6] IN

MAXIMN NAXIW
oo [4] MAX4510 5] v onp [2] MAX4520 5] v
HMAX MPMAX
IN MAX4510 MAX4520
N.C. = NOT CONNECTED 0 ON OFF

SWITCHES SHOWN FOR LOGIC "0" INPUT.
ALL SWITCHES ARE OFF WITH POWER REMOVED.
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0.20 = YMBOL | MIN MAX
S A 0.90 1.45
b @l_ = L Al 0.00 015
~—e 2 A2 0.90 1.30
—_1 r_ : —_| S —[ﬁ b 035 | 050
E— C 008 | 0.20
SEE NOTE S — 5 g'gg ggg
EXAMPLE~ | £l 1.50 175
¢ E ¢ 1 e 0.95 REF
o 0 [ _10°
o
PIN 1 —— -
I.D. DOT
(SEE NOTE 6) |PIN #1
le—C
D NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2 /A\ FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
| 1 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
BURR.
A A2 4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING,
{ _‘_ S. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK)
—j 6. PIN 1 LD, DOT IS 0.3 MM @ MIN. LOCATED ABOVE
Al

PIN 1.

/W /1 X1 /VI

PROPRIETARY [NFORMATION
TITLE

PACKAGE OUTLINE, SOT23, 6L

APPROVAL DOCUMENT CONTROL NO. REV
1
D /1

21-0058

LFINIVINIBERE]. 27 0552526141 FAX. (03)3232-6140

goo0oO0ooO0oO0o00O000000000000000O0O0000O0O0O000DOOO0O0O0O0O0O00O0O0COO0O0O0COO0O0O0OO0O00O0O00O00O0AO0
ooboooOoooooooooooooooobooooooooonon

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 1999 Maxim Integrated Products MAXAIM s a registered trademark of Maxim Integrated Products.



