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Precision Quad, SPST,
CMOS Analog Switches

1.0 SCOPE g
1.1 This specification covers the detail requirements for three gquad SPST CMOS switches. These cir- B
cuits are processed in accordance with MIL-STD-883 and are fully compliant to paragraph 1.2.1. :
Itis highly recommended that this data sheet be used as a baseline for new military or aerospace E
source control drawings. m
For typical applications and operating characteristics, consult Maxim’s data books. ﬂ
1.2 Part Numbers g
Device Part Number Q
-1 DG411A(X)/883B B
-2 DG412A(X)/8838 wld,
-3 DG413A(X)/883B ()
®
1.3 Package o
(X) Package Description g

K J-16 16-Pin Ceramic Dual-In-Line Package (CERDIP)

Z L-20 20-Pin Ceramic Leadless Chip Carrier

Note: See Package Information section for package drawings and dimensions.

1.4 Absolute Maximum Ratings
(Ta = +25°C, unless otherwise noted.)

LY 2T T 1V 2 44V
GIND IO V= oottt et et ettt e e e s 25V
YT (GND - 0.3V) to 44V
Digital Input Overvoltage Range ... nn. (V--2V) to (V+ + 2V)
Continuous Current, Any Terminal . .....o ittt i it e 30mA
Current, SorD
(pulsed at 1ms, 10% dutycyclemax) ......... .ot 100mA
Power Dissipation {TA = +70°C, Tj = +150°C)
16-Pin CERDIP (derate 10.00mW/°C above +70°C) .........cciiiiininiirninsn, 800mw
20-Pin LCC (derate 9.09mW/°C above +70°C) .........oiiiiiiiiiiii i 727mW
Operating Temperature RaNGe .. ..o vvvt i e it it iennas -55°C to +125°C
Storage Temperatwre Range .......c.vveriv it it -65°C to +160°C
Lead Temperature (soldering, 1086C) ... .. oii it +300°C

1.5 Thermal Resistance ©Jc = 50°C/W for K-16
®yc = 55°C/W for L-20
©ya = 100°C/W for K-16
Oya = 110°C/W for L-20

SN AXLAN Maxim Integrated Products 1-105
Call toll free 1-800-998-8800 for free samples or literature.
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2.0 REQUIREMENTS

2.1 Electrical performance characteristics are specified in Table 1 and apply over the full ambient op-

erating temperature range, unless otherwise specified.

TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS—Dual Supplies (Note 1)

GROUP A LIMITS
CHARACTERISTICS | SYMBOL CONDITIONS DEVICE | suB- uNITS
GROUPS | MIN MAX
SWITCH
Analog-Signal Range Vanaros | Vs =+16V (Note 2) Al 1,2,3 -16 15 v
Drain-Source Is = -10mA, Vp = 8.5V, 1.8 35
On Resistance oSN | Vo438V, V2 - 13,6V Al p e IS
rpsion) Matching Between Is =-10mA, Vp = £10V,
Chanols (Not3) Aroson) |V, - 13,5V, V- = -13.6V Al L 16 Q
Source-Off | V4 = 16,5V, V- = -16.5V, Al 1 -0.26 025
Leakage Current S(OFF) Vs = 16,5V, Vp = 16,8V Py 20 20 nA
Drain-Off | V=165V, V- =-16.5V, Al 1 026 0256
Leakage Current DIOFF) | VS =-15.5V, Vp =16.5V > 20 0 | ™
Channel-On oM Vi = 165V, V- = -16.5V, Al 1 04 04
Leakage Current Ison) Vs = 16,5V, Vp =3156.5V 2 .40 40
INPUT
Input Current with _ _
Voltage Low Iine IN_=0.8V, all others = 2.4V All 1,2,3 -0.5 0.5 pA
Vs ot with it IN_ = 2.4V, all others = 0.8V Al 1,23 | 05 05 | pA
SUPPLY
» Al channels on or off, 1
Positive Supply Current I+ V+ = 16.6V, V- =-16.5V, All HA
Vin=0orsv 2 5
Negative Supply Current | Py aansenoreltey Al 1 !
lagative Supply Curren - + =165V, V- =-16.5V,
Vin=0o0rsv 2 -5 MA
" Logic Supply Current ! AR Al 1 1
ogic Supply Curren L += 16,5V, V- = -16.5V,
Y Vin=0or5vV 2 5 nA
All channels on or off, 1 -4
Ground Current lanp V=165V, V-=-16.5V, All HA
Vin=0or&V 2 -5
DYNAMIC
9 175
Turn-On Time to Figure 1, Vs = 210V All
N 9 s 10, 11 220 | °
Turn-Off Time toer Figure 1, Vg = +10V All 9 145 ns
10, 11 160
1-106 MAXIN
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TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS—Single Supply (Note 4) g
DEVICE |GROUPA[  LIMITS
CHARACTERISTICS | SYMBOL CONDITIONS DEVICE | _suB- units | o
GROUPS | MIN MAX ey
SWITCH -
Analog-Signal Range Vamaos | Note2 Al 1,23 | o0 12 v E
Drain-Source ls =-10mA, Vp = 3.8V, 1,3 80
On Resistance osON) | Vi = 10.8V Al 2 100 Q m
SUPPLY &
- All channels on or off, 1 1
Positive Supply Current I+ V4 = 13.5V, Vin = OV or 8V All P P pA g
! 1 -1 )
Negative Supply Current - Oiih?g";\',sm‘f g\f/f'or 5V Al 2 " A m
. All channels on or off, 1 1
Logic Supply Current L Vi = 5.00V, Vi = OV or 5Y All 2 5 HA &
All channels on or off, 1 -1 ()
Ground Current lanp Vi =5.00V, Vin = OV or 6V All > = pA E
DYNAMIC m
Turn-On Time to Figure 1, Vs =8V All 9 250 ns u
N gure . Ve = 10, 11 315 (V]
Turn-Off Time to Figure 1, Vs = 8V All 2 126 . ns
i gure 1, Ve = 10, 11 140
Note 1: V+ = 15V, V- = =156V, VL = 8V, GND = OV, Vinu =2.4V, VinL = 0.8V, unless otherwise noted.
Note 2: Guaranteed by desr‘il?n.
Note 3: Arpsion) = Arosiony MAX - Arp, o;BMIN. .
Note 4: V+ = év, V-= \) VL=5V, &\I =0V, Vinu = 2.4V, Vine = 0.8V, unless otherwise noted.
N AXLAN 1107
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3.0

3.1

3.2

33

3.4

QUALITY ASSURANCE

Sampling and inspection procedures shall be in accordance with MIL-M-38510 and, to the extent
specified, with MIL-STD-883.

Screening shall be in accordance with Method 5004 of MIL-STD-883. Burn-in test (Method 1015):
(1) Test condiition A, B, C, or D.
(2) Ta = +125°C, minimum.
(3) Interim and final electrical test requirements shall be as specified in Table 2.

Quality conformance inspection shall be in accordance with Method 5005 of MIL-STD-883 includ-
ing Groups A, B, C, and D inspection.
Group A inspection:

(1) Tests as specified in Table 2.

(2) Selected subgroups in Table 1, Method 5005 of MIL-STD-883 shall be omitted.

Groups C and D inspections:
a. End-point electrical parameters shall be specified in Table 1.
b. Steady-state life test (Method 1005 of MIL-STD-883):
(1) Test condition A, B, C, or D.
(2) TA = +125°C, minimum.
(3) Test duration, 1000 hours, except as permitted by Method 1005 of MIL-STD-883.

TABLE 2. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 Test Requirements (per M etshu;)c?g?lggsTable 1)
Interim Electrical Parameters . ’

(Method 5004)

Final Electrical Parameters .

(Method 5004) 172,39

Group A Test Requirements 1,23,

(Method 5005) 9, 10, 11**

Groups C and D End-Point Electrical Parameters 1

{Method 5005) :

* PDA applies to Sub?rou 1 only

** Subgroups 10 and

1-108

1, iP not tesfed, shall be guaranteed to the limits in Table 1.

SN AX1LAN
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4.0 Life Test/Burn-In Circuit

-18v | +15V

Vin

Vin CONTROL
DG41] =+18V

DG412 =0V
DG413 =0V or +15V

4.1 Pin Configurations/Functional Diagrams

gae8s8/c 1y9a/c i yoa/k yoa

TOP VIEW

N/ \J
xm[I_l% v_@mz it 1] lmlz'—‘7 §_E}|N2
Dilz—g\; :/FEDZ ot{2] 01[_?_}: :/A—-EDZ
st} il 52 si[] s1[3] ] 52
v-{a] s i3] vs v-[4] v-[4] mmana fiz] v
&rD [ 8] [12] v &No 5] w3 g
se[e] s s4[é] s4[6] il s
mE—i’/: \?—@oa 04[7] D4E:ﬁ¥1 2% _io] 03
lml_T_—é é—E|ma |N4|§JX IME_ZIX &E IN3
16-PIN CERDIP 16-PIN CERDIP 16-PIN CERDIP
SN AXIN 1109
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4.2 Truth Table

DGA411 DG412 DG413

SWITCH 1, | SWITCH 2
LOGIC | SWITCH | SWITCH | ‘swircH4 | SWITCH S

0 ON OFF OFF ON
1 OFF ON ON OFF

4.3 Timing Diagram/Test Circuit

DG411/412/413/8838B

5V +15V
LOGIC .
NFUT eV e SWITCH | Ve] SWITcH
<Zuns
7— 50% 1 <20ns IRPUT g9 o {0t Vo
" QL J_ %pF
Nt : 0T
SWITCH g LOGIC — > =
INPUT Vo INPUT
0V 09% |GND L
SWTCH oy — | = w A
Pt - REPEAT TEST FOR INAND S
—> FOR LOAD CONDITIONS, SEE £LECTRICAL CHARACTERISTICS,
€L INCLUDES FIXTURE AND STRAY CAPACITANCE
NOTE: LOGIC INPUT WAVEFORM IS INVERTED FOR SWITCHES Voo s — P
THAT HAVE THE OPPOSITE L OGIC SENSE. 0= B som

Figure 1, Switching-Time Test Circuit

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.
1110 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600

© 1992 Maxim Integrated Products Printed USA ANAXLAA s a registered trademark of Maxim Integrated Products.
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