DG300(A)/DG301(A)/DG302(A)/DG303(A)

TTL Compatible CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to V-

V+ (DG300-DGB03) ... 36V
V+ (DG300A-DGB0BA) ....iiiiiiiieiiiiiiie e 44V
GIND L 25V

-4V to (V+ + 4V) or
30mA, whichever occurs first

Current, Any Terminal Except SorD......ccoocvevviiiiiiiiinnn, 30mA
Continuous Current, SorD.......occoovivininn.
(pulsed at 1ms, 10% duty cycle max) .....
Storage Temperature (A & B suffix).... ..-65°C to +150°C
(C SUFfiX).cviiiiiii, -65°C to +125°C

Digital Inputs, Vs, Vp, (Note 1)

Operating Temperature (A suffix)..........cc...ooe... -55°C to +125°C
(B SUffiX) ..oveeiiiiii -25°C to +85°C
(C SUffiX) ..o 0°C to +70°C

Lead Temperature (soldering 10S) .........coocvveviiieeiinneeennn, +300°C

Power Dissipation*

Cerdip (K) (derate 11mW/°C above +75°C).................... 825mwW

Plastic DIP (J) (derate 6.5mW/°C above +25°C) ............. 470mW

Metal Can (A) (derate 6mW/°C above +75°C)................. 450mwW

*Device mounted with all leads soldered or welded to PC board.

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

(V+ = +15V, V- = -15V, GND = 0V, Ta = +25°C, unless otherwise noted.)

DG300-DG303A DG300-DG303B/C
DG300A-DG303AA | DG300A-DG303AB/C
PARAMETER SYMBOL TEST CONDITIONS MIN TYPMAX | MIN TYP MAX UNITS
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | VANALOG | Is = 10mA, VIN = 0.8V or 4.0V -15 +15 -15 +15 V
Drain-Source R Is =-10mA, Vp = 10V 30 50 30 50 o
ON-Resistance DS(ON) IS = -10mA, Vp = -10V 30 50 30 50
=
Source OFF- Vg =14V, Vp = -14V 0.1 1 0.1 5
O —
E Leakage Current IS(OFF) | VIN ;rO'BV Vg =-14V, Vp = 14V -1 -0.1 -5 -0.1 nA
o | Drain OFF- Vg =-14V, Vp = 14V 0.1 1 0.1 5
| VIN = 0.8V A
Leakage Current DIOFF) | VIN Vs=14V,Vp=14V | 1 01 5 01 "
Drain ON- | Vp = Vs = 14V 0.1 2 0.1 5 nA
Leakage Current D(ON) Vp = Vs = -14V 2 01 5 01
- Input Current/ | VIN = 5.0V -1 -0.001 -1 -0.001 A
5 | Voltage High INF Ty = 15V 0001 1 0.001 1 H
Z | Input Current/ _ ) ) ) )
Voltage Low lINL VIN = OV 1 0.001 1 0.001 pA
Turn-ON Time tON L . o 150 300 150 300 ns
Turn-OFF Time TorF See Switching Time Test Circuit 130 550 130 550 s
Break-Before-Make tON - t See Break-Before-Make Time Test 50 50 ns
Interval ON~1OFF | Gircuit, DG301(A)/DG303(A) only
Charge Injection Q CL = 10nF, RGeN = 0Q, VGEN = 0V 12 12 pC
Source OFF-
O | Capacitance CS(0FF) f = 1MHz, Vs=OV 14 14 PF
= | Drain OFF- ViN = 0.8V
< ’ =
E Capacitance CD(OFF) or Vb =0V 14 14 pF
(a] - VIN = 4.0V
Channlel ON CbpN) + | VIN Vs = VD = 0V 40 40 pF
Capacitance Cs(oN)
. B VIN = OV 6 6
Input Capacitance CIN f=1MHz Vi = 15V - Z pF
g:ZISsS?;Eon (Note 4) ViN = OV, R = 1kQ 62 62 dB
(Channel-to-Channel) Vs = 1VRMms, f = 500kHz 74 74 dB
2 AKXV
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TTL Compatible CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (continued)
(V+ = +15V, V- = -15V, GND = 0V, Ta = +25°C, unless otherwise noted.)

DG300-DG303A DG300-DG303B/C
DG300A-DG303AA | DG300A-DG303AB/C
PARAMETER SYMBOL TEST CONDITIONS MIN TYPMAX | MIN TYP MAX UNITS
(Note 2) (Note 3) (Note 2) (Note 3)
Positive Supply
| 2 : 2 . A
Current M VIN = 4V (one input) 0.23 0.5 0.23 0.5 m
> Negative Supply I (all others = 0) 10 -0.001 10 -0.001 VA
a | Current
o ™
2 | Positive Supply I+ 0.001 10 0001 10 | pA
Current .
Negalive S I VIN = 0.8V (all inputs)
gative supply I- 40 -0.001 40 -0.001 LA
Current
ELECTRICAL CHARACTERISTICS (Over Temperature)
(V+ = +15V, V- =-15V, GND = QV, Ta = Over Temperature Range, unless otherwise noted.)
DG300-DG303A DG300-DG303B/C
DG300A-DG303AA | DG300A-DG303AB/C
PARAMETER SYMBOL TEST CONDITIONS MIN TYPMAX | MIN TYP MAX UNITS
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | VANALOG | Is =-10mA, ViN = 0.8V or 4.0V -15 +15 -15 +15 V
Drain-Source R Is =-10mA, Vp = 10V 75 75 o
ON-Resistance DS(ON) Is = -10mA, Vp = -10V 75 75
x
Source OFF- Vg =14V, Vp = -14V 100 100
(8] _
E | Leakage Current ISOFF) | VIN ;rO'BV Vs= 14V Vp= 14V | -100 100 nA
o | Drain OFF- Vg =-14V, Vp = 14V 100 100
| VIN = 0.8V A
Leakage Current D(OFF) | VIN Vs = 14V, VD = 14V | -100 100 "
Drain ON- | Vp = Vs = 14V 200 200 nA
Leakage Current D(ON) Vp = Vs = -14V ~200 200
- Input Current/ N VIN = 5.0V -1 -10 A
5 | Vottage High Vin = 15V 1 0 | ¥
Z | Input Current/ _ ) )
Voltage Low IINL Vin =0V ! 10 HA
Positive Supply
Current I+ VIN = 4V (one input) ! ! mA
: Negative Supply I (all others = 0) -100 200 A
a | Current
o —
a Positive Supply It 100 200 UA
Current .
Neaalive Suop] VIN = 0.8V (all inputs)
egative supply I- -100 200 LA
Current
‘E’ Turn-ON Time tON 500 ns
§ See Switching Time Test Circuit
& | Turn-OFF Time tOFF 450 ns
MAXI/WV 3
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TTL Compatible CMOS Analog Switches

Note 1:
rent ratings.
Note 2:
in this data sheet.
Note 3:

Note 4:

(Ta = +25°C, unless otherwise noted.)

Rps(ON) vs. VD AND

DG300(A)/DG301(A)/DG302(A)/DG303(A)

Rps(oN) vs. Vp AND

ELECTRICAL CHARACTERISTICS (Over Temperature) (continued)
(V+ = +15V, V- = -15V, GND = 0V, Tp = Over Temperature Range, unless otherwise noted.)

Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
OFF-isolation = 20 log \\//78 Vs = input to OFF switch, Vp = output.
D

Signals on Sx, Dx, or INx exceeding V+ or V- are clamped by internal diodes. Limit diode forward current to maximum cur-

The algebraic convention whereby the most negative value is a minimum, and the most positive value is a maximum is used

Typical Operating Characteristics

OFFISOLATION AND INSERTION

TEMPERATURE POWER SUPPLY VOLTAGE LOSS vs. FREQUENCY
100 T T T T T T T T 100
V= 4150 | 100 L A V* = +150 V- = -15 i
- = -16V B) V* = +10V, V- = 10V _ ™ OFF _
80 - 0] V* = +75\, V- = 75V g 0 o7 o 5|5
go | D) v = +5U V- = 50 = ~ [ = 190 iNseRTION |4
& /N S o LOSS =
_ dlna) = -
P~ =]
G +125°C S 60 @ — R = IKQONTRGT AL =2507-8 3
5 B - L 5 40 R N L1 =
R ST S =
g =l £ 4 B o LT TS 8
20 2|2 20 | v =+15 V- = -15V 1 =
A Croan = 3pF =
20 Ta = +25°C — Vs = 1 Vpms
0 L1 o Lo 11y
-5 -0 5 0 5 10 15 25 -0 5 0 5 10 15 108 100 0 100
DRAIN VOLTAGE (V) DRAIN VOLTAGE (V) FREQUENCY (H2)
SWITCHING TIME AND
SWITCHING TIME BREAK-BEFORE-MAKE TIME SWITCHING TIME
vs. TEMPERATURE % vs. POSITIVE SUPPLY VOLTAGE vs. NEGATIVE SUPPLY VOLTAGE
220 —r—r— w 500 250
T l 1 1
200 | V¥ =+15V = V-=-15v V=450 _|
180 [ o gy 71 ¢ w \ | n=wmc | 00—
160 f vy, =0 -loN -1 = e N— M 3::[' Pl
=0 = 200 ?FF INL = o
E torF o W t<'°"
£ 100 = R Wi
3 80 g 20 n \ = 100
= > ON =
= 60 = Z
» E 100 — 50
2 = thom DG301/D6303 ONLY
0 = 0 0
55-35-15 5 25 45 65 85 105125 = O 5 10 15 5 -10 -15
TEMPERATURE (°C) POSITIVE SUPPLY VOLTAGE (V) NEGATIVE SUPPLY VOLTAGE (V)
4 MAXIN
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TTL Compatible CMOS Analog Switches

Test Circuits
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>

ov
AVg = A MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION
THE ERROR VOLTAGE IN COULOMBS IS AQ = C x AVo.
Figure 1. Charge Injection Test Circuit
LOGIC *1* = SWITCH ON
LOGIC Vi 15
INPUT 50% v T Ve switcH
St D OUTPUT
ov Vg1=3V o—f———o0— v 0 Vo
V1 S2 : D,
Vg =3V o———0 1 A
SWITCH { . IN : Rl
OUTPUT 50% 1 300Q
Vo1
oV
LOGIC J_—GND v
Vs2 INPUT - {5V

Vo2 —
SWITCH 50%
OUTPUT
ov
— --—— tBBM —

Figure 2. Break-Before-Make Time Test Circuit SPDT (DG301(A), DG303(A)

LOGIC 1" = SWITCH ON 15V
v,

LOGIC IHN/ \ T‘“

Neut 50% W SWITCH
tg <20ns / \ OUTPUT
tF<20ns oV S o !

Vs =3V 0— . A Vo
IN
Vs
SWITCH
. LOGIC
10% INPUT
ov
—» lon |[&— —» lofF
Figure 3. Switching Time Test Circuit
MAXI/WV 5
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DG300(A)/DG301(A)/DG302(A)/DG303(A)

TTL Compatible CMOS Analog Switches

Table 1. Typical Single Supply Parameters

V+ SUPPLY VOLTAGE (V- = 0V)

PARAMETER
+10V +15V +20V +30V
o . toON 190ns 150ns 110ns 70ns
Switching Time (RL = 1kQ)
tOFF 40ns 40ns 40ns 40ns
VSIGNAL = +1V 71Q 51Q 42Q 31Q
On-Resistance VSIGNAL = V+ /2 77Q 54Q 43Q 30Q
VSIGNAL = V+ 84Q 63Q 54Q 43Q
Input Logic Levels 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.5V

Applications Information

All DG300 family switches will operate with £5V to +15V
power supplies. They can also be used with single-ended
power supplies ranging from +10V to +30V where the V-
terminal is connected to ground. In either case, analog
signals ranging from V+ to V- can be switched.

The on-resistance variation with analog signal and supply
voltage is shown in the Typical Operating Characteristics.
The temperature coefficient of RoN is typically 0.5%/°C.
Typical on-resistance matching from channel to chan-
nel is 10%. In addition, Table 1 outlines some typical
parameters for single-supply operation.

Table 2. Charge Injection (+15V Supplies)

ANALOG INPUT (V) INJECTED Q (pC)
+10 4
+5 8
0 12
-5 8
-10 5

The charge injection test circuit is shown in Figure 1.
Table 2 lists the typical injected charge for DG300 series
switches with various input voltages.

Chip Topography

b a nom DIE PAD DG300 DG301 DG302/DG303
| 1 1 DG300A DG301A DG302A/DG303A
a N.C. N.C. S3
b D1 D1 D3
c N.C. S D1
d S1 N.C. S1
e IN1 INT IN1
f N.C. N.C. N.C.
g GND GND GND
h V- V- V-
i IN2 N.C. IN2
| S2 N.C. S2
k N.C. N.C. D2
| D2 S2 D4
m N.C. D2 S4
n V+ V+ V+
MNAXIMN
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TTL Compatible CMOS Analog Switches

Ordering Information (continued)

PART TEMP RANGE PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE
DG300AC/D 0°C to +70°C Dice DG302CWE 0°C to +70°C 16 Lead Wide SO
DG300ACJ 0°C to +70°C 14 Lead Plastic DIP DG302CK 0°C to +70°C 14 Lead CERDIP
DG300ACWE 0°C to +70°C 16 Lead Wide SO DG302BWE -25°C to +85°C 16 Lead Wide SO
DG300ACK 0°C to +70°C 14 Lead CERDIP DG302BK -25°C to +85°C 14 Lead CERDIP
DG300ABWE -25°C to +85°C 16 Lead Wide SO DG302AK -55°C to +125°C 14 Lead CERDIP
DG300ABK -25°C to +85°C 14 Lead CERDIP DG302AC/D 0°C to +70°C Dice
DG300ABA -25°C to +85°C 10 Lead Metal Can DG302ACJ 0°C to +70°C 14 Lead Plastic DIP
DG301C/D 0°C to +70°C Dice DG302ACWE 0°C to +70°C 16 Lead Wide SO
DG301CJ 0°C to +70°C 14 Lead Plastic DIP DG302ACK 0°C to +70°C 14 Lead CERDIP
DG301CWE 0°C to +70°C 16 Lead Wide SO DG302ABWE -25°C to +85°C 16 Lead Wide SO
DG301CK 0°C to +70°C 14 Lead CERDIP DG302ABK -25°C to +85°C 14 Lead CERDIP
DG301BWE -25°C to +85°C 16 Lead Wide SO DG303C/D 0°C to +70°C Dice
DG301BK -25°C to +85°C 14 Lead CERDIP DG303CJ 0°C to +70°C 14 Lead Plastic DIP
DG301BA -25°C to +85°C 10 Lead Metal Can DG303CWE 0°C to +70°C 16 Lead Wide SO
DG301AK -55°C to +125°C 14 Lead CERDIP DG303CK 0°C to +70°C 14 Lead CERDIP
DG301AA -55°C to +125°C 10 Lead Metal Can DG303BWE -25°C to +85°C 16 Lead Wide SO
DG301AC/D 0°C to +70°C Dice DG303BK -25°C to +85°C 14 Lead CERDIP
DG301ACJ 0°C to +70°C 14 Lead Plastic DIP DG303AK -55°C to +125°C 14 Lead CERDIP
DG301ACWE 0°C to +70°C 16 Lead Wide SO DG303AC/D 0°C to +70°C Dice
DG301ACK 0°C to +70°C 14 Lead CERDIP DG303ACJ 0°C to +70°C 14 Lead Plastic DIP
DG301ABWE -25°C to +85°C 16 Lead Wide SO DG303ACWE 0°C to +70°C 16 Lead Wide SO
DG301ABK -25°C to +85°C 14 Lead CERDIP DG303ACK 0°C to +70°C 14 Lead CERDIP
DG301ABA -25°C to +85°C 10 Lead Metal Can DG303ABWE -25°C to +85°C 16 Lead Wide SO
DG302C/D 0°C to +70°C Dice DG303ABK -25°C to +85°C 14 Lead CERDIP
DG302CJ 0°C to +70°C 14 Lead Plastic DIP
MAXIV 7
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TTL Compatible CMOS Analog Switches

_— Package Information
< (The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
B- go to www.maxim-ic.com/packages.)
° 7 N\ @
X
N
=
< D
N
° T —T I T —T I
™ E
S D | F1
Q i )] 7
- A AP T |
] E f l i A3 :'/," I\\'\
™ i i 0 =15 |
° 1 Al ! ! \‘L,' l‘..\
™ —le l— Bl C
G -R e —i
n eB
=
s_ INCHES MILLIMETERS INCHES MILLIMETERS
() MIN [ MAX | MIN | MAX MIN | MAX | MIN | MAX [ N [MS001
(=) Al-—— [0180 | ——— 14572 |D |0.348[0.390| 884 | 9.91 |8 |AB
™ A1(0.015 |-—— [0.38 | ——— D [0.735]0.765|18.67 [19.43 |14 |AC
G A210.125 |0.175 [3.18 [4.45 D |0.745]0.765]18.92 [19.43 |16 |AA
n A3(0.055 10.080 [1.40 [2.03 D 0.885]0.915 |22.48(23.24[18 |AD
B [0.015 [0.022 ]0.381 |0.56 D [1.015 [1.045 |25.78|26.54 (20 |AE
B1]0.045]0.065 [1.14 [1.65 D114 |1265|28.96|32.13 [24]|AF
C [0.008 [0.014 |0.2 0.355] [D]1.360 |1.380 |34.54|35.05|28|*5
D1[0.005 |0.080 [0.13 [2.03
E 10.300 |0.325|7.62 |8.26 NOTES:
F1]0.240]0.310 [6.10 [7.87 5. MBLD FLASH OR PROTRUSIONS NOT
e | 0100 BSC. | 2.54 BSC, 3 CONTROLLING DIMENSION: MILLIMETER
eA| 0.300 BSC. | 7.62 BSC, 4 MEETS JEDEC MSO001-XX AS SHOWN
eB| 0.400 BSC.| 1016 BSC, 5 ISI\IIM?EIa\éETEA?E%EC MO-058AB
L 0115 [0.150 [2.9213.81 6. N = NUMBER OF PINS
g%ﬂ,{ﬂm;z,,@“mﬂ] PACKAGE FAMILY DUTLINE: PDIP .300”][ /] 21-0043 D)
\ PROPRIETARY INFORMATION TITLE DOCLMENT CONTROL NUMBER ~ REV

8 MAXIN
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TTL Compatible CMOS Analog Switches

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

(%]
o
w
INCHES MILLIMETERS 3
N - DIM| MIN | MAX | MIN | MAX )
HHHH HHBEBH A | 0093 | 0.104 | 235 | 265
A1 | 0.004 | 0012 | 010 | 0.30
B | 0014 | 0019 | 035 | 049
C | 0009 | 0013 | 023 | 032
£y o 0.050 127
E | 0291 | 0299 | 740 | 7.60
H | 0.394 | 0419 | 10.00 | 10.65
o L | 0.016 | 0050 | 040 | 127
\\
BEHEHH HHEBH_ ¢ VARIATIONS:
;
INCHES MILLIMETERS
TOP VIEW DIM| MIN | MAX | MIN | MAX |N |MS013
D | 0.398 | 0413 | 10.10 | 1050 |16] AA
D | 0447 | 0463 | 1135 | 11.75 |18| AB
D | 049 | 0512 | 1260 | 13.00 |20| AC
D | 0598 | 0614 | 1520 | 1560 |24| AD
b D | 0697 | 0713 | 17.70 | 1810 |28| AE
U oy I
—~lel— —|l—s8 A1] ] ‘ Ow-scoj
FRONT VIEW L
SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. -,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). @s?»ﬁc!i!?é)sn LV )y 4V
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. T
5. MEETS JEDEC MSO13. PACKAGE OUTLINE, .300" SOIC
6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0042 s |
NI 9
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TTL Compatible CMOS Analog Switches

Package Information (continued)

go to www.maxim-ic.com/packages.)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,

N
D)
P

|

CDIPSEPS

DG300(A)/DG301(A)/DG302(A)/DG303(A)

i )] |
! LI ]
Np1gigay - 1T
L1 i o 1o |
10 1 ~i U
L C —eflee
e Bl
B
INCHES  [MILLIMETERS INCHES  [MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N JoASE
AT ——- 0200 ——- [ 508 | [D] ——- [0.405] ——- [10.29| 8 |pDd
B [ 0.014] 0.023] 036 | 058 | [D]| —— [0.785] ——- [19.94 [14 |CDI
B1] 0.038] 0.065] 0.97 | 165 | [D| ——- [0.840] ——- |21.34 [16 |ED2
C 10.008] 0.015] 020 1038 | [D]| ——- [0.960] ——- |24.38[18 |Vil§
E 10220 03101559 | 787 | [D] —— [1.060 | ——- |26.92]20 |18
£1 0.090] 0.320] 737 813 | [D] ——— [1.280 | ——- |32.51 |24 |LD9
c 0.100 554
L (0125 0.200] 318 [508 | \gres
L1 0.150] ——— | 0.00 ——— 1. CONTROLLING DIMENSION: INCH
@ 0015 0070 038 178 2. ZgEgaDi?y\?BINCAASBEDvDEUTTLAIEEECDNFIGURATIDN #1
S| ——- 0.098| ——— 249 3. N = NUMBER OF PINS
S10005] ——- | 013 | -—-
: .
@5&(@3&!@%]{%%%{ FAMILY DUTLINE: CDIP 3@@”] L [810045 A
\ PROPRIETARY INFORMATION TITLE DOCUMENT CONTROL NUMBER REV /

10
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TTL Compatible CMOS Analog Switches

Revision History

"N | revion
0 2/88 Initial release —
1 6/99 Errors in the test limits and pin configuration —
2 9/04 Fixed Truth Table —
3 11/07 Correction to pin configuration 1

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 11

© 2007 Maxim Integrated Products MAXIM s g registered trademark of Maxim Integrated Products, Inc.
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