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ABSOLUTE MAXIMUM RATINGS
(All Voltages Referenced to V-.)

..................................................... (GND -0.3V) to (V+ +0.3V)
(V--2V) to (V+ +2V) or 30mA
(whichever occurs first)

Continuous Current (any terminal) .........cccocooviiiiiiiiinn 30mA
Peak Current
(pulsed at 1ms, 10% duty cycle max) ........cccccevvierninns 100mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C) .842mW
16-Pin Narrow SO (derate 8.70mW/°C above +70°C)...696mW

16-Pin CERDIP (derate 10.00mW/°C above +70°C)
16-Pin TSSOP (derate 6.7mW/°C above +70°C)
16-Pin QFN (derate 19.2mW/°C above +70°C)

Operating Temperature Ranges

DGAT_C i

Storage Temperature Range
Lead Temperature (soldering, 10s)

Note 1: Signalson S, D, or IN exceeding V+ or V- are clamped by internal diodes. Limit forward current to maximum

current rating.

0°C to +70°C
-40°C to +85°C

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, VgND = 0V, VINH = 2.4V, V|NL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN - TYP — MAX | yniTs
(Note 2)
SWITCH
Analog Signal Range VANALOG | (Note 3) -15 15 Vv
V+ =135V, - 250G C,D 17 45
Drain-Source V- =-13.5V, A= +25°
On-Resistance Roson) Vp = £8.5V, A 17 30 @
Is = -10mA Ta = TMIN to TMAX 45
On-Resistance V+ =18V, V-=-15V, | Tp = +25°C 3
Match Between Channels | ARpson) | VD = =10V, Q
(Note 4) Is = -10mA TA = TMIN to TMAX 5
. V+ =15V, V-=-15V, | Ta = 425°C 4
On-Resist Flat A=T
(NnOteej;s ance Flatness RFLAT(ON)| VD = %5V, OV, o
Is = -10mA Ta = TMIN to TMAX 6
V+ =16.5V, Ta = +25°C C, DA -0.25 -0.10 0.25
Source Off-Leakage Current V- =-16.5V,
(Note 7) ISOOFF) | vp = 15,5V, Ta=Tunto | G D S 5 nA
Vs = +15.5V TMAX A 10 10
V+ =16.5V, Ta = +25°C C,D,A -0.25 -0.10 0.25
Drain Off-Leakage Current V- =-16.5V,
(Note 7) IDOFF) | yp = £15.5V, Ta=Twmto | CD 5 5 nA
Vg = £15.5V TMAX A -10 10
ID(ON) V+ =16.5V, Ta = +25°C C,D,A -0.4 -0.1 0.4
Drain On-Leakage Current + V- =-16.5V,
(Note 7) Iscon) | VD = +15.5V, Ta=Tmnto | G0 -20 20 nA
Vs = +15.5V TMAX A -40 40
2 Maxim Integrated
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+ =15V, V- =-15V, V| = 5V, VgnD = OV, VINH = 2.4V, VINL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)
INPUT
:ji';f Current with Input Voltage |\ | |\ = 2.4, all others = 0.8V 0500 0.005 0500 | A
'L”Opv‘v“ Current with Input Voltage | -\ | |\ Z 0.8V, all others = 2.4V 0500 0005 0500 | pA
SUPPLY
Power-Supply Range +4.5 +20.0 V
(il channeisonoroft. | 1, = +25°C 4 00001 1
Positive Supply Current [+ V—+:_—16.5V’ PA
VIN = OV or 5V Ta = TMmIN to TmAx -5 5
pll channels on or off, | 7, - +a5°C 4 00001 1
Negative Supply Current - V- :_—16.5V’ pA
VIN = OV or 5V TaA = TMIN to TMAX -5 5
il channels onoroff, | 7, - +a5°c 4 00001 1
Logic Supply Current IL —+=_—16.5V‘ pA
VIN = OV or 5V Ta = TmMIN 10 TmaX - 5
gl channels onor off, | 7, = +25°C 4 00001 1
Ground Current IGND AR pA
V- =-16.5V,
VIN = 0V or 5V TA = TMIN t0 TMaX © °
DYNAMIC
= Ta=+25°C 110 175
Turn-On Time toN V.D =10V, A ns
Figure 2 Ta = TMIN to TmAX 220
= Ta = +25°C 100 145
Turn-Off Time tOFF V.D =10V, A ns
Figure 2 TaA = TMIN to TmAX 160
DG413 only,
Break-Before-Make Time Delay tD RL = 3002, Ta = +25°C 25 ns
CL = 35pF, Figure 3
CL = 1.0nF,
Charge Injection (Note 3) Q VGEN = 0V, Ta =+25°C 5 10 pC
RGEN = 02, Figure 4
RL = 50Q,
Off-Isolation (Note 5) OIRR C| = 5pF, Ta = +25°C 68 dB
f=1MHz, Figure 5
RL = 50Q,
Crosstalk (Note 6) CL = 5pF, Ta = +25°C 85 dB
f = 1MHz, Figure 6
Source Off-Capacitance Cs(orFF) | f=1MHz, Figure 7 Ta =+25°C 9 pF
Drain Off-Capacitance CorF) | f=1MHz, Figure 7 Ta = +25°C 9 pF
Drain On-Capacitance Cgé%\:zl;’ f = 1MHz, Figure 8 Ta = +25°C 35 pF

Maxim Integrated
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ELECTRICAL CHARACTERISTICS—Single Supply

(V+ =12V, V- =0V, VL =5V, VgND = 0V, VINH = 2.4V, VINL = 0.8V, Ta = TMmIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)

SWITCH

Analog Signal Range VANALOG | (Note 3) 0 12 Y
V+ =108V, Ta = +25°C 40 80

Drain-Source On-Resistance Rpson) | Vp = 3.8V, Q
Is = -10mA TA = TMIN to TMAX 100

SUPPLY
All channels on or off, | Ta = +25°C -1 0.0001 1

Positive Supply Current [+ V+ =13.2V, pA
VIN = OV or 5V Ta = TMmAX -5 5
All channels on or off, | Ta = +25°C -1 0.0001 1

Negative Supply Current - V+ =13.2V, pA
VIN = 0V or 5V TA = TmAX -5 5
All channels on or off, | Ta = +25°C -1 0.0001 1

Logic Supply Current IL Vi =5.25V, pA
VIN = 0V or 5V Ta = TMAX -5 5
All channels on or off, | Ta = +25°C -1 -0.0001 1

Ground Current IGND VL =5.25V, HA
VIN = OV or 5V Ta = TMAX -5 5

DYNAMIC

= Ta = +25°C 175 250

Turn-On Time toN V.S 8v, A ns

Figure 2 Ta = TMIN to TMAX 315
= Ta =+25°C 95 125

Turn-Off Time tOFF V.S 8v, A ns
Figure 2 Ta = TMIN to TmaX 140
DG413 only,

Break-Before-Make Time Delay tD RL = 3009, C = 35pF, | Ta =+25°C 25 ns
Figure 3
CL =1.0nF,

Charge Injection VGEN = 0V, _ o

(Note 3) Q| Raen=ov. Ta=+25C > 101 pC
Figure 4

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: ARoON = ARoN max - ARoN min. On-resistance match between channels and flatness are guaranteed only with
bipolar-supply operation. Flatness is defined as the difference between the maximum and minimum value of on-resistance
as measured at the extremes of the specified analog signal range.

Note 5: Off-Isolation = 20log(Vp/Vs), VD = output, Vs = input to off switch. See Figure 5.

Note 6: Between any two switches. See Figure 6.

Note 7: Leakage parameters IS(OFF), ID(OFF), and ID(ON) are 100% tested at the maximum-rated hot temperature and guaranteed
by correlation at +25°C.
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REEFRE

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANGE vs. Vp AND ON-RESISTANGE vs. Vp AND ON-RESISTANGE vs. Vp AND
POWER-SUPPLY VOLTAGE TEMPERATURE TEMPERATURE (SINGLE SUPPLY)
) . 160 .
ENN e % — VW
iy A g V+=15V g 0 ™ s
60 18 vi=10v, /\/ A 50 V-=10V \
V-=-10v .
50 | vaz sy, " Ta=+125°C 120 —
_ V-=-15V — /N Tp=+85°C N _ +=
S 40 | ve=20v, o) //\ 2 100
g V- =20V B g g2 % AN 7oA g
£ =~ £ NS 2 ®
N 1 //5 20 /\\\\7‘ % Ve=10v
20 ~—~ L ~H——7 60 7
10 Ta=+25°C L T V+ =15V
10 TA= 550 40 | V=20V
| T
0 0 20
-20 10 0 10 20 -20 -10 0 10 20 0 5 10 15 20
Vp (V) Vp (V) Vp (V)
ON-RESISTANGE vs. Vp OFF-LEAKAGE CURRENTS vs. ON-LEAKAGE CURRENTS vs.
(SINGLE SUPPLY) TEMPERATURE TEMPERATURE
80 - 100 T T 2 100 T T T s
Vi=12V ‘ ‘ ‘ z Vi =165V Vi =165V 5
Vo= 0V s V-=-165V - V-=-16.5V °
70 7~ Ta=+125°C 10 Fyp=a1sy 0 Fyp==tsv
— ‘ ‘ Vg =15V Vg =15V
60 Th=+85°C £ 1 1 =
S L 4 ‘A ! o L =
S 50 Th=+25°C = 0 7 = 0 7
P : pd
40 & 001 S 001 e
30 0.001 0.001 /1/
20 0.0001 0.0001
0 5 10 15 20 55 +25 +125 -55 +25 25
Vo (V) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE INJECTION vs.
ANALOG VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
60 ‘ . 100 —_— .
Vi=15V A et Ve =165V
w | V= CL = 1nF 2 o | B Fatv-=-16sy s
™V =5V [ C: I atV =5V
20 — 1
/ =3 A
) =
2 = 01 B
o -
L . o
-20 001
-4 0.001
-60 0.0001
20 15 40 5 0 5 10 15 20 -55 +25 25
Vo (V) TEMPERATURE (°C)
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FAIIFA47 IS LIHBREIR

tr < 20ns

LOGIC +3V tf < 20ns
INPUT
SWITCH
OuTPUT

LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.

+5V +15V DG411
| | DG412
v v DG413
L +
SWITCH __ | St ~ D1 SWITCH OL\;TPUT
INPUT A ouT
RL CL

BOOQI 35pF
GND - = =
LOGIC v
INPUT l |
ov -15V

REPEAT TEST FOR IN AND S, FOR LOAD
CONDITIONS, SEE Electrical Characteristics.

Ct INCLUDES FIXTURE AND STRAY CAPACITANCE.

Vour=Vs (RL + R[L)S(ON))

M2, 2AvF 2 IKB

LGIC 43V oV 1oV DG413
INPUT 50%
ov ] . |
Vgy=+10V
SWITCH —Cog Vi N Vo =+10V
OUTPUT 1 9xVouT] \ —
(Vo1) (07—
SWITCH
LOGIC
8/%T2P)UT2 | 0.9xVouT? INPUT @
[0 —— th &= - ip [E— — RL =300Q
CL INCLUDES FIXTURE AND STRAY CAPACITANGE, C-=3%PF
X3. DG413DTL—oETH X—2
45V 5V
AVOUT ‘ | | DG411
DG412
y i v DG413
ouT f oo | ;
. J:/\W—O E ‘—T Vour
OFF OFF .
ON VoEN — L
l GND %l V- I
ON = J_— | =
L OFF OFF = = 15V
Q= (AVoyr)(Cy)
Vin=+3V

IN'DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.

M4, Fv—oaAxzoay
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g o w
_[| —e ‘ DG413 l:' e | DG413
SIGNAL — SIGNAL =
GENERATOR Vi Vi Ve Vi
~ GENERATOR 0dBm ~ |s O/A | ~ 50Q
& Y T W
= N 92'4\/ = 0Vor24v o—?—% :]'Nz ? N
ANALYZER r = = : =
>—e 2 ANALYZER |- gp——° Ao S
RS = Lz c . Y[ o V- ¢
L +—h s 1 +h
= = -15V — = = -15V -
5. A OO 7A/L—3 > X6. 7OX h—2
DG411 +15V +5V DG411
¢ Y =V pgar2 c DG412
H ‘ DG413 i DGA13
= V+ VL B v Vi
A CAPACITANCE
\ METER N
\ 0V or
‘ IN wor | | &/ | | R <M
CAPACITANCE N < 2.4?/r = 1MHz 24
METER ,' — '
—_| . D
=iy = © o ’ ¢ GND c

R7. F v A TR

M8. Fvr A BE
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BEEE) Fv TiERER

PART TEMP RANGE  PIN-PACKAGE 1INl IN2 D2
DG411EGE -40°C 10 +85°C 16 QFN-EP*
DG411DJ -40°C to +85°C 16 Plastic DIP
DG411DY -40°C to +85°C 16 Narrow SO : Ii'“f—- $2
DG411DK -40°C to +85°C 16 CERDIP IT{ e
DG411AK -55°C 10 +125°C 16 CERDIP** Ik
DG411MY/PR -55°C to +125°C 16 SO*** |4

| . V+ 0.097"

DG411MY/PR-T  -55°Cto +125°C 16 SO** — v, (2.46mm)
DG412CJ 0°C 1o +70°C 16 Plastic DIP i
DG412CUE 0°Cto +70°C 16 TSSOP | H
DG412EUE -40°C to +85°C 16 TSSOP ‘-
DG412CY 0°Cto +70°C 16 Narrow SO ; ‘ii : $3
DG412C/D 0°Cto +70°C  Dicet -
DG412DJ -40°C 10 +85°C 16 Plastic DIP
DG412EGE -40°C 10 +85°C 16 QFN-EP*
DG412DY -40°C to +85°C 16 Narrow SO 0.080%
DG412DK -40°C t0 +85°C 16 CERDIP (2.03mm)
DG412AK -55°C 10 +125°C 16 CERDIP**
DG412MY/PR -55°C o +125°C 16 SO***
DG412MY/PR-T  -55°Cto +125°C 16 SO**
DG413CJ 0°Cto +70°C 16 Plastic DIP
DG413CUE 0°Cto +70°C 16 TSSOP
DG413EUE -40°C to +85°C 16 TSSOP
DG413CY 0°Cto +70°C 16 Narrow SO
DG413C/D 0°Cto +70°C  Dicet
DG413EGE -40°C 10 +85°C 16 QFN-EP*
DG413DJ -40°C to +85°C 16 Plastic DIP
DG413DY -40°C to +85°C 16 Narrow SO
DG413DK -40°C 10 +85°C 16 CERDIP
DG413AK -55°C 10 +125°C 16 CERDIP**

T4 ZDEFIEBBNEHLEEE 0,

*EP = TOZR—X R/ R

“* AFMEEMIL-STD-883BI I DN TIIHRE N EhEL 20,
AFMICDNTIEBBNELELEE0,
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EVBRB/ 7702 avFA7PISLEE)

TOP VIEW

*“EP = CONNECT EP TO V+.

D1 IN1 IN2 D2
i
wa} u

DG412
Eal 0]
D4 IN4 IN3 D3
QFN

St

GND

S4

10
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NYr—3

BHD/Nyr—IEHRES Y R/ — I3, japan.maxim-ic.com/packagess TS B2 E (N,

INYg—2547T Nyg—o—F R41 X2 bNo.
16 QFN-EP G1655-3 21-0091
16 Plastic DIP P16-1 21-0043
16 TSSOP uU16-2 21-0066
16 CERDIP J16-3 21-0045
16 Narrow SO S16-1 21-0041
16 SO S16-1 21-0041

Maxim Integrated
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