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MM450/MM550, MM451/MM551

Analog Switches

MM452/MM552, MM455/MM555 MOS analog switches

general description

The MM450, and MM550 series each contain
four p channel MOS enhancement mode transis-
tors built on a single monolithic chip. The four
transistors are arranged as follows:

MM450, MM550 Dual Differential
Switch

Four Channel
Switch

Four MOS Transis-
tor Package

Three MOS Tran-
sistor Package

MM451, MM551
MM452, MM552

MM455, MM555

These devices are useful in many airborne and
ground support systems requiring multiplexing,
analog transmission, and numerous signal routing
applications. The use of low threshold transistors
(V1 = 2 volts) permits operations with large ana-
log input swings (+ 10 volts) at low gate voltages
(—20 volts). Significant features, then, include:’

® [arge Analog Input Swing +10 Volts
® [ow Supply Voltage VguLk = +10 Volts
VGG = —20 Volts
® Low ON Resistance VN = —10V 15002
Vin = +10V 750
® Low Leakage Current 200 pA @ 25°C
® |nput Gate Protection
a Zero Offset Voltage

Each gate input is protected from static charge
build-up by the incorporation of zener diode pro-
tective devices connected between the gate input
and device bulk.

The MM450, MM451, MM452 and MM455 are
specified for operation over the -565°C to +125°C
military temperature range. The MM550, MM551,
MM552 and MM555 are specified for operation
over the -25°C to +70°C temperature range.

schematic and connection diagrams
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Note Pin 5 connected to case and
device bulk. MMA50, MM550

Order Number MM450H or MM550H

See Package 12
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BULK
Note Pin 5 connected to case and
device bulk Drain and Source may
be interchanged MMA455, MM555

Order Number MM455H or MM555H
See Package 12
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Note 1 Pins 1 and 8 connected to case and device bulk Dran and
Source may he interchanged MM452F, MM552F

Note 2 MM452D and MM552D (dual-in-line packages) have same
pin connections as MM452F and MM552F shown ahove

Order Number MM452F or MM552F
See Package 4

Order Number MM452D or MM552D
See Package 1
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MM450/MM550. MM451/MM551. MM452/MM552, MM455/MM555

Gate Voltage (Vgg)
Bulk Voltage (Vgyk)
Analog Input (Vn )
Power Dissipation
Operating Temperature
Storage Temperature

absolute maximum ratings

electrical characteristics
STATIC CHARACTERISTICS (Note 1)

MM450, MM451, MM452, MM455

MM550, MM551, MM552, MM555

+10V to -30V

+10V

+10V to -20V

200 mwW

-55°C to +125°C
-65°C to +150°C

+10V to -30V

+10V

+10V to ~20V

200 mwW

-25°C to 70°C
-65°C to +150°C

PARAMETER CONDITION MIN| TYP | MAX | UNITS
Analog Input Voltage +10 \%
Threshold Voltage (Vgs(T) Vo =0,lp=1uA 1.0 22 3.0 \Y
ON Resistance Vin =-10V 150 600 Q
ON Resistance Vin = Vss 75 200 Q
OFF Resistance 10'° Q
Gate Leakage Current (Iggg) Vgs=-25V,Vgs =0, T, =25°C 20 pA
Input (Drain) Leakage Current
MM450, MM451, MM452, MM455 Ta=25°C .025| 100 nA
Ta=85°C .002 1.0 wA
Ta=125°C .025 1.0] wA
Input (Drain) Leakage Current
MM550, MM551, MM552, MM555 Ta=25°C 0.1 100 nA
Ta=70°C .030 1.0| uA
Output (Source) Leakage Current
MM450, MM451, MM452, MM455 Ta=25°C .040; 100 nA
Output (Source) Leakage Current
MM450 Ta=85°C 1.0 uA
MM451 TA=85°C 1.0 A
MM452, MM455 Ta=85°C 1.0{ wA
MM450, MM451, MM452, MM455 Ta =125°C 1.0 MA
Output (Source) Leakage Current
MM550 Ta=70°C 1.0 wumA
MM551 Ta=70°C 1.0 MA
MM552, MM555 Ta=70°C 1.0| wA
DYNAMIC CHARACTERISTICS
Large Signal Transconductance Vbs =-10V, Ip = 10 mA 4000 umhos
f=1kHz
CAPACITANCE CHARACTERISTICS (Note 2)
PARAMETER DEVICE TYPE MIN| TYP MAX | UNITS
Analog Input (Drain) Capacitance (Cpg) |:ALL 8 10 pF
MM450, MM550 11 14 pF
. MM451, MM551 20 24 pF
Output (Source) Capacitance (Cgg) MM452, MM552 75 1 pF
MM455, MM555 7.5 1 pF
MM450, MM550 10 13 pF
. MM451, MM551 5.5 8 pF
Gate | t C. t C g
ate Input Capacitance (Cgg) MM452, MM552 55 9 | pF
MM455, MM555 5.5 9 pF
Gate to Output Capacitance (Cgg) ALL 3.0 5 pF

Note 2: All capacitance measurements are made at O volts bias at 1 MHz.

Note 1: The resistance specifications apply for -56°C < T < + 85°C, Vgg = -20V, Vgyrk =
+10V, and a test current of 1 mA. Leakage current 1s measured with all pins held at ground except
the pin being measured which is biased at ~25V.
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typicaldynamic input characteristics (4 =25°C Untess Otherwise Noted)

CONDITION 1
ANALOG INPUT VOLTAGE
AT +10 VOLTS Ron vs VGG Dynamic Rgp
. 10,000 - 10
Vgg = +10V ===c==—c=x=—c— o [ Vos =10V _Vour 110 H
Vi = 410V 7T w4
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T Vgg = 48 7
1000 4 ;l/I Vg = 6147 { 4
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A QS e
i - 6 7 S
s [ VA [ JVec=-10] | |
Voo [~Vec = -20
10 10
+8 0 -8 -16 -22 10 -06 -02 +02 +06 +1.0
Ve (V) AV (V)
CONDITION 2
ANALOG INPUT VOLTAGE )
ATOVOLTS Ron vs VGG Dynamic Rgp
10,000 = 10
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. —Vin=ov Vin =‘°Vl I l //
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Vge (V)
CONDITION 3:
ANALOG INPUT VOLTAGE .
AT 10 VOLTS Ronvs VGG Dynamic Rgpy
100,000 10
Ves +10V g | Ves =+10V Vour = -10V
Vin = —10V
’ |
1
10,000 4 = Vg = —16V
Y;'I;V @ @ Vout E =T, =85°C 2 2 = Vgg = -1V
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Drain Current vs
" Ron vs VGG Typical Drain Characteristics Gate To Source Voltage
10,000 -50 T T 11 VI T 10 1T
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/7tVes =15V a0 L] " . 80 [-Vas=OV
Vgg = 10V = -135 L+ z
1000 g % = &
K] : + € g A £ 60
2 T o L4 = /
s ; I z -2 A 105 z g
< I H e :
T = s S g /
'
= Ves = OV N 7 gl B o y4
— Ves =25V -10 ; 20
[ | [ 5 - —1
(1] HZ===25
10 0 0
0 -4 -8 -12 -16 -20 0 -20 -40 -60 -80 -100 0 -10 -20 -30 -40 -50
Vag (V) Vps — DRAIN TO SOURCE VOLTAGE - VOLTS Vs - GATE T0 SOURCE VOLTAGE ~ VOLTS
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MM450/MM550. MM451/MM551 . MM452/MM552 . MM455/MM555

typical input capacitance characteristics

MM450, MM550 MM451, MM551 MM452, MM552 , MM455, MM555
Cinvs Vin Cinvs VN Cinvs VN
50 Vgg = +10V 50 \)” = +10V
40 40
30 30
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Vin (V) Vin (V) Vin (V)
typical applications (con’t)
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DPST High-Frequency Switch 4-Channel Multiplexer*

*Expansion i the number of data input lines is possible by
using multiple level senes switches allowing the same decode
gates to be used for all lower rank decoding.
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