MUX-08

ABSOLUTE MAXIMUM RATINGS (Note 1) Analog Input Voltage........ V- Supply =20V to V+ Supply +20V
Operating Temperature Range Maximum Current Through Any Pin .......cccoiiiiinnnnnn. 25mA
MUX'08/24'AQ, BQ, BRC ------------------------- —55°C to +125°C PAcKAGE TYPE el‘ (NOIe 2) e]c UNITS
MUX-02/24-EQ, FQ ........ ... —25°C to +85°C
MUX-08/24-EP ....corirmeeerieirrinrricennnec e 0°C to +70°C 16-Pin Hermetic DIP (Q) 100 16 CW
MUX-08/24-FP, FS ....cccorivvriiinniiens —40°C to +85°C 16-Pin Plastic DIP (P) 82 39 °CW
Junction Temperature (T) w....ccocovevviinnicsenns ~65°C to +150°C 20-Contact LCC (RC) 8 38 W
Storage Temperature Range ........c..ccoueuenes -65°C to +150°C 16-Pin SO(S) 111 35 °CW
P-SUFfiX .o s -65°C to +125°C NOTES:

Lead Temperature (Soldering, 60 8€€) .........ocovvurnrnnnns 300°C 1. Absolute maximum ratings apply to both DICE and packaged parts, unless
i i -3 150°C otherwise noted. . o ) .
I\\llla)gmur? Jun\ftlc;n Telmperatur a6V 2. @, is specified for worst case mounting conditions, i.e., 8, is specified for

+ Supply to V- Supply .ivcerennnenee reretreressesesasssnensrae s nesaes avice in socket for CerDIP, P-DIP, and LCC packages. @ is specilied for
LOglC lnput Voltage ........................... ("4V or V—) to V+ Supply device soldered to printed circuit board for SO package.
ELECTRICAL CHARACTERISTICS at v+ =+15V, V-=-15V and Tp = 25°C, unless otherwise noted.

MUX-08A/E MUX-08B/F

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
“ON" Resistance Ron Vg < 10V, Ig < 200pA — 220 300 — 300 400 0
ARy With Applied Voltage ARgn =10V < Vg < 10V, Ig = 200pA — 1 5 - 3 7 %
Ron Match Between Switches RonMatch  Vg= 0V, Ig = 200uA — 7 15 - 9 20 %

+10 +10.4 - +10 +10.4 —
Analog Voltage Range Va (Note 6) 10 —15 _ 10 -15 _ \
Source Current (Switch "OFF”) Is (oFF) Vg = 10V, Vp=-10V (Note 1) — 00 1.0 — 0 2.0 nA

. N . MUX-08 — 01 1.0 —_ 0.1 2.0
Drain Gurrent (Switch “OFF") b (OFF) Vg =10V, Vp=-10V (Note 1) MUX-24 — 005 10 — 005 20 nA

1 MUX-08 — 0.1 1.0 — 0.1 2.0

Leak t itch n D (ON) —

eakage Current (Switch “ON”) s on, Vp= 10V (Note 1) MUX-24 — 005 10 — 005 20 nA
Digital Input Current Iin Vin = 0.4V to 15V - 1 10 - 1 10 uA
Digital “0” Enable Current IINL (EN Ven = 0.4V — 4 10 — 4 10 nA
Digital Input Capacitance Cpig — 3 — — 3 — pF

o . tpuL (Notes 2, 5) Figure 1 — 15 21 — 1.5 2.1 .
Switching Time (trran) - (Test Circuit) — 10 13 — 10 13 ke
10V Step to 0.10% — 22 — — 2.2 —
Qutput Settling Time tg 10V Step to 0.05% - 2.7 - — 2.7 — us
10V Step to 0.02% — 3.4 — — 3.4 —
Break-Before-Make Delay topPEN Figure 3 (Test Circuit) — 0.8 - — 1.0 — ~S
- (Note 5) Figure 2 N _
Enable Delay “ON ton (EN) (Test Gireuit 1 2 1 2 1
(Note 5) Figure 2 MUX-08 — 0.1 0.4 — 0.2 0.4
Enable D “ "
nable Delay "OFF YOFFEN)  (Test Gircuit) MUX-24 — 02 05 — 03 06 #s
" " ) {Note 4) Figure 5 MUX-08 — 60 — — 60 —
F” Isot

OFF" Isofation 100 i 1est Gireuit) MUX24  — 86— — e — o
(Note 3) Figure 4 MUX-08 — 70 — — 70 —

Crosstalk cr (Test Gircuit) MUX24  — 76— - % a8
. Switch “OFF”, MUX-08 — 2.5 — — 2.5 —

Source Capacitance Cs (0FF) Vg =0V, Vp = OV MUX-24 _ 2 _ _ 2 _ pF
R ; Switch “OFF”, MUX-08 — 7 — — 7 —

Drain Capacitance CpioFF) Vg =0V, Vp= OV MUX-24 _ 4 _ _ 4 o pF
; MUX-08 — 0.3 — — 0.3 —

Input to Output Capacitance Cos orr) (Note 4) MUX-24 — 045 _ — 015 o pF
Posmvale lSupply Current Vi =15V _ 10 12 _ 6 1

(All Digital inputs 1+ mA
. V+=5V — 8 — — 5 —

Logic “0” or *17)

Niffg‘fe,fﬁp'y tcwent N Ve =15V — 30 38 — 20 38 R

(All Digital Inputs V4 =5V — 25 - T - m

Logic “0” or “1”)

—2_ REV.C
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MUX-08

ELECTRICAL CHARACTERISTICS at V+ = 15V, V—=~15V and ~55°C < T, < 125° G, unless otherwise noted.

MUX-08A MUX-08B

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
“ON” Resistance Ron Vg <10V, Ig < 200:A — — 425 — — 500 [
ARy With Applied Voltage ARgy -10V = Vg < 10V, |5 = 200pA - 15 — — 45— %
Rown Match Between Switches Ron Match  Vg=0V, Ig=200pA — 10 — — 15 — %

+10 +104 — +10 +10.4 —

Volt R

Analog Voltage Range Va {Note 6) 10 15 o 10 -15 N Vv
Source Current (Switch “OFF")  Isorr,  Vs=10V,Vp=—-10V (Notes 1,7) - - = - - 50 nA

) o . Vg=10V, Vp=-10V MUX-08 — — 100 — — 500
Drain Current (Switch “OFF”) 15 (oFF) (Notes 1, 7) MUX-24 _ . 50 _ — 500 nA

o AN Ib (on) _ MUX-08 — — 100 — — 500 o

Leakage Current (Switch “ON") +1s om) Vp= 10V (Notes 1, 7) MUX-24 _ _ 50 _ — 500 nA
Digital 1" Input Voltage ~ Vjuu (Note 6) - 2 - = 2 - - v

Digital “0” Input Voltage VinL (Note 6) — — 0.7 - — 0.7
Digital Input Current I Vin=0.4V to 15V - - 20 - - 20 A
Digital “0” Enable Current liNL BNy Ven=0.4V — — 20 — — 20 uA
PositiVe Supply Current I+ Q)” IZIrg“I:a,I Inputs Logic — — 15 — — 15 mA

| Diai

Negative Supply Current - All Digital Inputs - —_ 5 —_ — 5 mA

Lagic “0” or “1”

ELECTRICAL CHARACTERISTICS at V+ = 15V, V— = —15V and -25°C < T, +85°C for MUX-08EQ/FQ and MUX-24EQ/FQ.
0°C< T, £+70°C for MUX-08EP and MUX-24EP; —40°C < T, < +85°C for MUX-08FP/FS and MUX-24FP/FS, unless otherwise noted.

MUX-08E MUX-08F
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
“ON” Resistance Ron Vg < 10V, I < 200pA — — 400 — — 500 0
AR With Applied Voitage ARgpn —10V £ Vg < 10V, Ig=200uA — 15 — — 4.5 — %
Ron Match Between Switches Ron Match Vg =0V, |g=200pA — 10 — — 15 — %
Analog Voltage Range \Y Note 8) +10 4104 B +10 +10.4 o \%
g voliag e A ( -0 -5 — -0 -15  —
Source Current (Switch “OFF”) Is (OFF) Vg=10V. Vp=-10V (Notes 1, 7} — — 10 — — 10 nA
. ) Vg=10V, Vo= 10V MUX-08 — 100 - — 100
Drain C t (Switch “OFF” | A
rain Gurrent (Swite ) D (OFF) (Notes 1, 7) MUX-24 - — s - - s n
; I ony MUX-08 — — 100 — — 100
“ON" =10V
Leakage Current (Switch “ON”) g on, Vp =10V (Notes 1,7) MUX_24 _ . 50 . . 50 nA
Digital “1” Input Voltage ViNH (Note 6) 2 — — 2 — — \Y
Digital “0” Input Voltage ViNL (Note 6) : - — 0.8 — — 0.8 v
Digital Input Current Iin Vin= 0.4V to 15V — - 20 - - 20 uA
Digital “0” Enable Current IINL (EN) Ven = 0.4V — - 20 - 20 pA
All Digital | ts Logi
Positive Supply Current 1+ o |g| ’71, nputs Loglie — — 15 — - 15 mA
0" or 1
) All Digital Inputs
Negative Supply Cu - — — 5 — — 5 mA
gati pply Current | Logic “0” or “1°
NOTES: 4. "OFF”isolation is measured by driving channel 8 with ALL channels “OFF".
1. Conditions applied to leakage tests insure worst case leakages. Exceed- R =1k, C| =10pF, Vg=5V RMS, f=500kHz. Cpgqis computed from the
ing 11V on the analog input may cause an “OFF” channel to turn “ON”. OFF isolation measurement.
2. R_=10MQ, C = 10pF. 5. Sample tested.
3. Crosstalk is measured by driving channel 8 with channel 4 “ON". 6. Guaranieed by leakage currenl and Rpy lests.
R =1MQ, C_=10pF, Vg=5V RMS, f =500kHz. 7. Leakagetests are performed only on military temperature grades at 125°C.
REV. C _3-
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MUX-08

DICE CHARACTERISTICS (125°C TESTED DICE AVAILABLE)

DIE SIZE 0.093 X 0.059 inch, 5487 sq. mil:
(2.362 < 1.500 mm, 3543 sq. mm)

1. A0 - 9. S8
2. ENABLE 10. §7
3. V- (SUBSTRATE) 11. S6
4. §1 12. S5
5. §2 13. V+
6. S3 14. GND
7. 4 15. A2
8. DRAIN 16. Al

WAFER TEST LIMITS at V+ = 15V, V- = —15V, T4 = 25°C, unless otherwise noted. (Note 1)
MUX-08/ MUX-08/ MUX-08/

MUX-24NT MUX-24N MUX-24G
PARAMETER SYMBOL CONDITIONS LIMIT LIMIT LIMIT UNITS
. Vg =0V, 300 300 400
“ON” Resista R O MAX
stance N lg = 2004A To=125°C 400 - —
Digital “1” Input Voltage VINH (Note 2) 2 2 2 V MIN
Digital “0” Input Voltage VinL (Note 2} 0.8 0.8 0.8 V MAX
ey 1 10 10 10
Digilal “0” Inpul Current (ITNS Viy = 0.4V Tp = 125°C 20 - - A MAX
N 10 10 10
Digital “0” Enable Current liNLiEN) Viy=0.4V Tp=125°C 50 _ B HA MAX
Positi
OSIfIV? Supply Current. I+ 12 12 12 mA MAX
(All Digital Inputs Logic “07) Ta=125°C 15 — —
Negative Supply Current 3.8 3.8 3.8
|,
{All Digita! Inputs Logic “0") Ta=125°C 5 — - mA MAX
Analog Input Range Va (Note 2) +10 +10 +10 V MIN
NOTE:

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly mehtods and normal yield loss, yield after packaging s not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at V-+ =15V, V-=-15V and Ta = 25° C for MUX-08/24N & G, To= 125°C for
MUX-08/24NT, unless otherwise noted.

MUX-08/ MUX-08/ MUX-08/

MUX-24NT MUX-24N MUX-24G

PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL TYPICAL UNITS
Switching Time (traan) I::: {Note 1) 11: ;:g f; He
Output Settling Time tg 10V Step to 0.1% Note 1) 21 15 1.9 uS
Break-Before-Make Delay toren (Note 1) 0.8 08 1.0 us
Crosstalk CT (Note 1) 70 70 70 dB
AR@n With Applied Voltage ARgy =10V < Vg < 10V, g = 200uA 2 2 6 %
Leakage Current (Switch “ON”) Ipon) Vp =10V (Note 1) 20 0.5 0.5 nA
Analog Input Range Va +10.4/-15 +10.4/-15 +10.4/-15 \
NOTES:

1. The data shown is extrapolated from measurements made on the 2. Guaranteed by leakage current and Ry tests.

packaged devices.
_a- REV. C
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MUX-08

MUX-08
LOGIC STATE
“ON"
Az Aq Ag EN CHANNEL
X X X L NONE
L L L H 1
L L H H 2
L H L H 3
L H H H 4
H L L H 5
H L H H 6
H H L H 7
H H H H 8

TYPICAL PERFORMANCE CHARACTERISTICS (Applies to all grades, unless otherwise noted.)

: MUX-08
BREAK-BEFORE-MAKE
___ SWITCHING

R{ = 1k, CL = 10pF, V1, g = 10V
VOLTAGE = 2v/DIV
TIME = 200ns/DIV

MUX-08
SMALL-SIGNAL SWITCHING
~ WITHFILTERING

RL = TMS, CL = 500pF, V1 = 500mV, Vg = +500mV
VOLTAGE = 500mV/DIV
TIME = 1s/DIV

NOTE:

Top waveforms: Digital Input 5V/DIV

Bottom waveforms: Multiplexer Output

REV. C

Downloaded from AFFOW.Com.

MUX-08
LARGE-SIGNAL SWITCHING

5v

R = 1M, G| = 10pF, V4 = ~10V, Vg = +10V
VOLTAGE =5V/DIV
TIME = 14s/DIV

MUX-08
SMALL-SIGNAL SWITCHING
WITH 2.8 SAMPLE TIME

IR

RL = TMQ, CL = 10pF, V1 = —500mV, Vg = +500mV
VOLTAGE = 500mV/DIV
TIME = 500ns/DIV

MUX-08
SMALL-SIGNAL SWITCHING

RL = TMQ, CL = 10pF, V1 = —500mV, Vg = +500mV
VOLTAGE = 500mV/DIV
TIME = Tus/DIV

MUX-08
SMALL-SIGNAL SWITCHING
WITH FILTERING AND
2.5.8 SAMPLE TIME

RL = 1MQ, C_ = B0OpF, V1 = —500mV, Vg = +500m\
VOLTAGE = 500mV/DIV
TIME = 500ns/D1V
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MUX-08

TYPICAL PERFORMANCE CHARACTERISTICS (Applies to all grades, unless otherwise noted.)

MUX-08 CROSSTALK AND

OFF ISOLATION PERFORMANCE
OF CHANNEL 8
B 140 T T T T T TTTIT LR ALULLLLLU S R 1)
= EPOXY (P) PACKAGE Cps
v NG s D v
I 120 b f
2
2 Vs SR
2 100 . H
o N — ey
™ N~ -
o ™
S g ha LU
] WCROSSTALK
s h
3 0 OFF
3 V{#) = +15V I||soumom
n o) = eV L
5 40 Ty =25°C T
| CROSSTALK:
L o L RL= 1M, CL = 100F, Vg = +5V RMS
- OFF ISOLATION:
%) Ry = 1kS, € = 10pF, Vg = <6V RMS
> o IS R N B A S 11
1k 10k 100k ™ 10M
FREQUENCY (Hz)
ENABLE DELAY TIMES
vs TEMPERATURE
25T T T T T
Vi = 115V s 1
o o MUX-08B,F
| V- = 15y MUX 24B,fZ
-~ Vg2 — Vgg = OV toN ¥
20 |- R = 1k
[~ mux-08a, E
| Vg1 =10V
Tg - MUX-08B, F
3 18 |- vgy=2v
g { | >,
=
1.0
MUX-08B,F—]
0.5 MUX-248,F—
1OFF ]
MUX-08A E: MUX-24A.E — toFg
ol | L . H M
50 -26 0 2% 50 75 100 125
TEMPERATURE (°C}
Ron vs SWITCH CURRENT (ig)
60!
g S
| v+=15v
L V—=—15V
500 I Ta=25C
S — s MUX-08B,F ]
z — -[— MUX-24B F
Qo — 7
H L P
a 400 [— Is 7
w
P =y
8
€ o — D
=4 — MUX-08AE 7]
© | =" MUX-24AE
= —
€ 200 e =
100
-2000 1200 -400 O 400 1200 2000
-1600  -800 800 1600

lg — SWITCH CURRENT (vA)
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Ron — ON RESISTANCE (2) Vg+ Vp - OFF-ISOLATION OR CROSSTALK (dB}

Ron — ON RESISTANCE (52)

MUX-08 CROSSTALK AND

OFF ISOLATION PERFORMANCE

140
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OF CHANNEL 8
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CERAMIC {Q) PACKAGE

S
Ve
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! I
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V4

NN =
N

7
a——
el
=]

143
1
[ ——
Z
|

Vi+) = +15V
V{-} = 15V

/

=5 e = =74

- o,
Tp - 25°C

CROSSTALK:
| Ry = MR, G| = 10pF, Vg = +6Y RMS
OFF-ISOLATION:
R = 1k, C| = 10pF, Vg = +5V RMS
L L Ll LlLiil) IR
1k 10k 100k ™

FREQUENCY (He}

oM

“ON” RESISTANCE (Rgn)
vs ANALOG VOLTAGE (Va)

1
1g = 20044 —|
MUX-08B,F —
MUX-24B,F
T T
I = 200uA —
MUX.08A,E
MUX-24AE

0

[~ v+
I v-
TA=

+168V

-15v

25°C

|

10 -8 -6 -4 -2 0 2 4 6 8§ 1

500

400

300

200

100

VA — ANALOG INPUT VOLTAGE (VOLTS)

Ron vs TEMPERATURE
|| vr=15v Mux-088 |
Vo = —15V MUX-248___
Is = 100xA
Va=0ov MUX-08A
MUX 24 |
1 "
//
50 —25 O 25 50 /5 100 125

TEMPERATURE (°C)

Rgn — ON RESISTANCE (Q)

SWITCH LEAKAGE CURRENT (nA}

o

TRANSITION TIMES
vs TEMPERATURE
25T 1 T
So =
o MUX-08B, F
- v+ =15V MUX 248 F 1]
20 v- - -1sv s
| Ry = oMo 1
F Cu-t0er L i .
MUX-0BA,E
/, v
PR L) S MUX-Z4A£?
2 e
2 —1
S
Z 10
|
05
oF

-60 -2 0 26 50 75 100 125
TEMPERATURE (°C)

Ron vs SWITCH VOLTAGE (Vsp)

600
.
[ V+-+15Vv
— v- = -15v
500 [~ T, =25°C
B $
MUX-08B,F _ |
B MUX-248.F
400 |- T
B 150 T P
300 |- D MUX-08A,E —|
MUX-24AE |
| e
"
L
200 S
100
-800 —600 -400 -200 O 200 400 600 800
Vg — SWITCH VOLTAGE (mV)
SWITCH LEAKAGE
CURRENTS vs
ANALOG INPUT VOLTAGE
10
vt = 18v -
Ve = -15V —]
10 | TA=25C__
— S iptoFR) :
- —r— ]
01 _
- e —— I5(OFF)
L ] ko
0.01 = e S N
— X
T N IpiON)
01 A
15 -10 -5 0 5 10 15

Vp — ANALOG INPUT VOLTAGE (VOLTS)
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MUX-08

TYPICAL PERFORMANCE CHARACTERISTICS (Applies to all grades, unless otherwise noted.)

SWITCH LEAKAGE CURRENTS

100

0.1

SWITCH LEAKAGE CURRENT (nA)

0.01

vs TEMPERATURE
— —

[ v+ = +15v
| v—=_15v
= vs = 10V
— vpb = 10v

o ID(OF%
1/

> 7
>

IS(ON) + Ip(ON} V4

y
v o

IS(OFF) =

——

-55 -25 ] 25 50 75 100 125

TEMPERATURE (°C)

MUX-24

[

i R T .
Lot
RL = TMS2, CL = 10pF, V1 = 5l

V4 = +500mV
VOLTAGE = 500mV/DIV, TIME = 145/DIV

oomv,

MUX-24
SMALL-SIGNAL SWITCHING
WITH FILTERING
AND 2.5.8 SAMPLE TIME

m B

RL = MR, CL = 500pF, V1 = —500mV,
V4 = +500mV
VOLTAGE = 500mV/DIV, TIME = 500ns/DIV

NOTE:
Top waveforms: Digital Input 5V/DIV

Bottom waveforms: Multiplexer Output

REV.

C
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SMALL-SIGNAL SWITCHING |

Is — SUPPLY CURRENT (mA}

@ =2 N W R O @ N ®©©

SUPPLY CURRENTS

vs TEMPERATURE
T T
AN " ] Vg+ = +15V
N MUX-08A E Vs— = 15V |
N MUk 2aae
~[
MUX-08B.F —
™ MUX-24B.F
\\\
- | E—
| MUX-08A,E
MUX24AE
| I ——
MUX-08B,F
- M|UX-241B,F
5 25 0 25 50 75 100 125
TEMPERATURE (°C)
- MUX-24
SMALL-SIGNAL SWITCHING
WITH FILTERING

r—r—r—x*

RL = 1MQ, CL = 500pF, V1 = —500mV,
Vg = +500mV
VOLTAGE - 500mV/DIV, TIME - 1us/DIV

_MUX-24

BREAK-BEFORE-MAKE
___SWITCHING

RL = 1k§, CL'= 10pF, Vi1 4 = 10V
VOLTAGE = 2V/DIV, TIME = 200ns/DIV

CAPACITANCE (pF}

MUX-08
SWITCH CAPACITANCES
vs ANALOG INPUT VOLTAGE

Vi = 15V é

V— = 15V s

Tp = 25°C CD(OND/?
//l/cn(or F) |
— -
L =
/\/
1"

Cg{OFF) o]
-12 -8 —4 0 4 8 12

VA — ANALOG INPUT VOLTAGE (VOLTS)

MUX-24
SMALL-SIGNAL SWITCHING
WITH 2us SAMPLE TIME

o T T

_Spowd_ | ,
RL = TMQ, C_ = 10pF, V1 = ~500mV,
V4 = +500mV
VOLTAGE =500mV/DIV, TIME = 500ns/DIV

MUX-24
LARGE-SIGNAL SWITCHING
= ] ¢ ¢

,,,,,,,,,, acaolas afaco B caofanoc)
-

.. _ | i [ .

RL - 1M, CL - 10pF, V1 = 10V, Vg = +10V

VOLTAGE = 5V/DIV, TIME = 1us/DIV
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MUX-08

TYPICAL PERFORMANCE CHARACTERISTICS (Appliés to all grades, unless otherwise noted.)

MUX-24
MUX-24 CROSSTALK AND OFF
DIGITAL INPUT CURRENTS SWITCH CAPACITANCES vs ISOLATION PERFORMANCE
vs TEMPERATURE ANALOG INPUT VOLTAGE OF CHANNEL 3A
5 12— - - T 140 sy
T B e LA >
o | M IN\_ CROSSTALK s L
Ve = 18V 10 b ve =5 312 vp
4] V-=-18V wir = 0wl Vs RL
g ALL DIGITAL 18v @ N
k3 INPUTS ARE 8 100 N = L
[ LOGIG “0” T S ™ Her
2 = « \\ ™ :
2., =z CplON) z U™ OFF
o« n. N
c ™ 2 | z 80 ISOLATION
S ™~ Zs 24 IS] N T
2 ~~ | £ 4 £ <IN
2,00 T~ I (EN) | g |- S el ™
@ ~ & Tt =l Vi = 15V TN
- - CDIOFF) ] ] V- = —15v [
2 hd —— N il
z . S CROSSTALK: T
1 =] INL —— ) Cs(OFF) |1 | RL = MR, CL = 10pF, Vg = 5V RMS
= £ 5 | RON (SWITCH NO. 4) = 3000
i OFF ISOLATION:
o RL = 1k, CL = 10pF, Vg = 5V RMS
] 0 > 0 Lo e L it
o o :tMPEZ:ATu:g (°c>75 o B ° ; N " * e o . o
VA — ANALOG INPUT VOLTAGE (VOLTS) FREQUENCY (Hz)
A.C. TEST CIRCUITS
TRANSITION TIME TEST CIRCUIT BREAK-BEFORE-MAKE TEST CIRCUIT
* 518 +1BV * 518 +1BV
$2A, 928 S2A, S28B
S3A. S38 T S3A, §3B T
538
v+ v+
45V o——EN  $1(S1A) ——0 +10v o——{Nc(DB) S1(S1A} j—-o —1v
O———NC(DB) +5V O————EN SBIS4A)
A2(nc)  §2-87 A2(NC) S2S7
{x) (%)
Al s8(S4A) AT mux.os
MUX-08 (MUX-24)
LoGIC {MUX-24) LOGIC
INPUT! A0 D{DA} INPUT! AU D({DA)
509 SND V- g 500 GND V- o
i 1OMSS l l %) ImpF
— -15V = = = -5V =
' . DENOTES MUX-24
Figure 1 () DENOTES MUX-24 Figure 3 ()
ENABLE DELAY TIME TEST CIRCUIT CROSSTALK MEASUREMENT CIRCUIT
S3A. S3B T S1B-548
S4B, SAA CHANNEL 4(44) 1S ON
V+ V+
o—ncipB) s1(s18) f——0 —1v VO EN s1s7
o——NeinB)
EN
+0.4V o— | A2(NC)
52-58
A2(Nc) S22 wsv o— | a1 ésom
Al MUX-08 p:
(“ﬂ‘d%‘("%i, 48V Om——1 A0 (MUX-28)
. Vb
:]\?pGul19 20 DIDA) S8(S3A} D(DA)
500 GND V- 508 GND V- AL oL
Vs IMQ 10pF
= -15V l— — —15v — =
-7 i (} DENOTES MUX-24
{ ) DENOTES MUX-24
Figure 2 Figure 4
_g- REV. C
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MUX-08

A.C. TEST CIRCUITS

OFF-1SOLATION MEASUREMENT CIRCUIT

+15V *$1 ﬁ S2A
T §18-54B

ALL CHANNELS
ARE OFF v+

+0.4V O—— EN $1-87

NC{DB)

ol
+0.4v AZ(NC)
>
Al 3500
ap Mux-08 <
(MUX-24}
SB(S3A) DI(DA)
5062 GND V- AL
Vs
5V
RMS
= — -15V

{ ) DENOTES MUX-24

Figure 5

SWITCHING TIME WAVEFORMS

v§1
0.8 Vs
SWITCH
OUTPUT S10N S8 ON S10N
Vb 0
(SEE FIG, 1}
0.8Vsgg
Vsg
TRANSITION __| TRANSITION
PHL tPLH
TON{EN) —»] —ior OFF(EN)
0
0.1Vo—
SWITCH
OUTPUT
Vb
(SEE FIG. 2)
0.9 Vo[-
VoI
VD e
SWITCH
OUTPUT 50% — Vg=-1V
VD i |
(SEE FIG. 3) 0 | |
| |
| |
fe—tOPEN—*
3.5V [
LOGIC INPUT )
50% — [
0 __] \____._
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APPLICATIONS INFORMATION

These analog multiplexers employ ion-implanted JFETs in a
switch configuration designed to assure break-before-make
action. The turn-off time is much faster than the turn-ontime
to guarantee this feature over the full operating temperature
and input voltage range. Fabricated with Bipolar-JFET pro-
cessing, special handling as required with CMOS devices, is
not necessary to prevent damage to this multiplexer. Because
the digital inputs only require a 2.0V logic “1” input level,
power-consuming pull-up resistors are not required for TTL .
compatibility to insure break-make switching as is most often
the case with CMOS multiplexers. The digital inputs utilize
PNP input transistors where input current is maximum at the
logic “0” level and drops to that of a reverse-biased diode
(about 10nA) as the input voltage is raised above = 1.4V.

The “ON" resistance, Rgn, of the analog switches is constant
over the wide input voltage range of —15V to +11V with
VguppLy = +15V. Higher input voitage is tolerable provided
that some form of current limiting is employed (such as that
of an op-amp output stage) to avoid exceeding junction
temperature and power dissipation requirements. For normal
operation, however, positive input voltages should be restric-
ted to 11V (or 4V less than the positive supply). This assures
that the Vgg of an “OFF” switch remains greater than its Vp,
and prevents that channel from being falsely turned “ON".
When operating with negative input voltages, the gate-to-
channel diode will be turned on if the voltage drop across
an “ON” switch exceeds —0.6V. While this condition will
cause an error in the output, it will not damage the switch. In
lab tests, the multiplexer output has been loaded with a
0.01uF capacitor in the circuit of Figure 1. With Vy=-10V and
Vg = +10V, the logic input was driven at a 1kHz rate. The
positive-going slew rate was 0.3V/us which is equivalentto a
normal lpss of 3mA. The negative-going slew rate was
0.7V/us which is equivaient to a “reverse” Ipgs of 7mA. Note
that when switch 1 is first turned “ON” it has a drop of -20V
across its terminals. In spite of that fact, the currentis limited
to approximately twice its normal lpss.

CROSSTALK AND OFF-ISOLATION

Crosstalk and off-isolation performance is influenced by
the type of package selected. Epoxy (P) packaged devices
typically exhibit a 12dB improvement in off-isolation
(f = 500kHz) performance when compared to ceramic (Q)
packaged devices. Epoxy packaged devices typically exhibit
a 15dB improvement in crosstalk (f = 500kHz) performance
when compared to ceramic (Q) packaged devices.

SINGLE SUPPLY OPERATION OF JFET MULTIPLEXERS

PMI's JFET multipiexers will operate from a single positive
supply voltage with the negative supply pin at ground
potential. The analog signal range will include ground.

For complete single supply operation information, refer to
application note, AN-32.
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MUX-08

SIMPLIFIED MUX-08 SCHEMATIC

S4 Sy sg
V+ O . o
1 P 1veicaL
™~ SWITCH
OO0 O,
=y . . L] ——\—
T T DRAIN
- O OUTPUT
VBIAS Vol
En
F T» 3
V-
4 | | |
A I DECODING | I
0 | MATRIX | |
|
1
|
. ! | | . & & ———
. i | | .
. ! | I . —
l J !
Az

FOR MUX - 24 SWITCH PAIRS S; — Sg, Sp — Sg. . . . S4 — Sg ARE TURNED ON BY
A REPROGRAMMED DECODING MATRIX AND Ay IS NO LONGER USED.
THE COMMON ANALOG BUS IS SPLIT IN HALF TO PROVIDE (DRAIN B} OUTPUT.

|
I H<H<HE

The simplified MUX-08/MUX-24 schematic shows that logic
trip points are determined by two forward diode drops. An
internal clamping diode between V- and ground prevents
excessive current flow between V+ and ground in the event
that V- becomes open circuit. The decoding matrix is
accomplished by a programmed diode array. The switch cell
consists of P channel JFET’s with appropriate blocking
diodes which ruggedizes the circuit’s overvoltage and supply
loss characteristics.

-10- REV. C
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MUX-08

TYPICAL PERFORMANCE CHARACTERISTICS

OVERVOLTAGE V-I OVERVOLTAGE V-i POWER-LOSS V-i
CHARACTERISTIC CHARACTERISTIC CHARACTERISTIC
30 T T Y T T T 30 T T T T T 30 T T T
Ta=25°C DUAL-SUPPLY Ta=25"C SINGLE-SUPPLY Ta=25°C
| Vg - +15v OPERATION Vg(+) =15V OPERATION Vgi+) = 0V (GROUND)
Viy = 4BV | Vs(-) = 0V (GROUND) [ VN =0V
VE =15V FOR VA >0 Vi = +5V VE=-10V
20 [— Vg = +10V FOR Vo <0 20 } VE=—10V 20
b - _
g // E 10 T 10
e o B Tl el
.l A
0 i) / 0 /
-10 -10 -10
-40 -20 0 20 40 -40 -20 0 20 40 -40 -20 0 20
VA(VOLTS) V4 (VOLTS) VAlVOLTS)
OVERVOLTAGE/POWER-LOSS MEASUREMENT TEST CIRCUIT
Vi) = +15V
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Vi Vi)
O—En SB(S4A) @
O——————1 NC{DB)
MUX-08
(MUX-24}
A2(NC)
+5.0V
o M 51-§7
*)
A0
GND D{DA}
Vi) —_
l M2 iva i Va
V(-} = -15V
*$1A-S3A
{ ) DENOTES MUX-24 51B-S4B
REV. C -1-
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MUX-08

OUTLINE DIMENSIONS

0.049 (1.24)

0.075 (1.91 0.200 (5.08)
0.041 (1.04) o) 2
0.100 (2.54) - 0.100 (2.54) REF
0.064 (1.63) | 0.095 (2.41) 0.015 (0.38)
0.075 (1.90) MIN
0.358 (9.09) 358 0.011 (0.28) 1-¢ _¥0.028 (0.71)
0.342(8.69)  (g.09) 0.007 (0.18) L —F 0.022 (0.56)
sQ MAX RTYP K}
sQ 0 Ogo (1.27)
1 0.075 (1|i951 ';
- 45° TYP
0.088 (2.24) *l L 0.055 (1.40) 0150 (3_81|)
0.054 (1.37) 0.045 (1.14) BSC

CONTROLLING DIMENSIONS ARE IN INCHES; MILLIMETER DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF INCH EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.
Figure 6. 20-Terminal Ceramic Leadless Chip Carrier [LCC]
(E-20-1)
Dimensions shown in inches and (millimeters)

0.775
0.755
0.735
YT
0.280
PIN 1 0.250
INDICATOR Y2, 0.240
TOP VIEW
0100, |o 0.325
BSC 0.195 0.310 —
0.130 0.300
OMZ& SIDE VIEW m
T
0.130 - GAUGE END VIEW
o018 ? PLANE 0.012
SEATING »|\«—0.010
PLANE —
0.022 L . 0.021 . _0.430_.| 0.008
0.018 0.016 MAX

o
(<4
(3]

=2 0.070 .
0.015 L .045 0.060 0.011

oo
oo
@ (@
Slo
e
o
a
a

COMPLIANT TO JEDEC STANDARDS MS-001-BB

Figure 7. 16-Lead Plastic Dual In-Line Package [PDIP]
Narrow Body
(N-16)
Dimensions shown in inches

0.005 (0.13) MIN 0.098 (2.49) MAX
>

0.310 (7.87)
1 0.220 (5.59)
A
PIN1 0.1067‘2.5':) BSC
0.320 (8.13)
0.290 (7.37)
0.840 (21 .34) MAX 0.060 (1.52) ) |
0.200 (5 08) 0 015 (0.38)  —
 —
0.200 (5.08) (3 31)
0.125 (3.18) MIN » e
SEATING ~  0.015(0.38)
0. 023 (o 58) 0. 070 (1 78) PLANE 15° 5,008 (0.20)
0.014 (0.36)  0.030 (0.76) 0°

CONTROLLING DIMENSIONS ARE IN INCHES; MILLIMETER DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF INCH EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

Figure 8. 16-Lead Ceramic Dual In-Line Package [CERDIP]
(Q-16)
Dimensions shown in inches and (millimeters)
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MUX-08

10.00 (0.3937)
9.80 (0.3858)
. AOAAAAAAAT §
4.00 (0.1575) ||"° °ll 6.20 (0.2441)
3.80 (0.'1496) ) s|| 5380 (0.2283)
HOEHHEHHH
e
1-27ég-g5°°) 050 (0.0197) ,.,
0.25 (0.0098) __1.75(0.0689) r0-25 (0.0098)
0.10(00039) 1 | 1.35 (0.0531) &
A H—h
COPLANARITY SEATING
0.10 0.51 (0.0201) PLANE 025 (0.0098) 1.27 (0.0500)
031 (0.0122) 0.17 (0.0067) 0.40 (0.0157)

COMPLIANT TO JEDEC STANDARDS MS-012-AC

CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

Figure 9. 16-Lead Standard Small Outline Package [SOIC_N]
Narrow Body
(R-16)
Dimensions shown in millimeters and (inches)

060606-A

ORDERING GUIDE

Model’ Temperature Range Package Description Package Option
MUXO8EPZ 0°Cto 70°C 16-Lead PDIP N-16
MUXO08EQ —25°Cto +85°C 16-Lead CERDIP Q-16
MUXO08FPZ —40°C to +85°C 16-Lead PDIP N-16
MUXO08FQ —25°Cto +85°C 16-Lead CERDIP Q-16
MUXO08FSZ —40°C to +85°C 16-Lead SOIC_N R-16
MUXO08NBC 25°C DIE

5962-8771601EA —55°Cto +125°C 16-Lead CERDIP Q-16
5962-87716022A —55°Cto +125°C 20-Terminal Ceramic LCC E-20-1
5962-8771602EA —55°Cto +125°C 16-Lead CERDIP Q-16
MUX08AQ/883C —55°Cto +125°C 16-Lead CERDIP Q-16
MUX08BQ/883C —55°Cto +125°C 16-Lead CERDIP Q-16

' Z = RoHS Compliant Part
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MUX-08

REVISION HISTORY
5/2019—Rev. B to Rev C

Obsoleted MUX-24 and MUX08BRC/883

Deleted MUX-24 Functional Diagram

Changes to Features Section, Ordering information Section, and

General Description Section

Changed MUX-08A/E MUX-24A/E Column to MUX-08A/E
Column, Electrical Characteristics Table and MUX-08B/F
MUX-24B/F Column to MUX-08B/F Column, Electrical

Characteristics Table

Changed MUX-08A/MUX-24A Column to MUX-08A Column
and MUX-08B/MUX-24B Column to MUX-08B Column,
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Electrical Characteristics Table, and MUX-08E/MUX-24E Column
to MUX-08E Column and MUX-08F/MUX-24F Column to

MUZX-08F Column, Electrical Characteristics Table......
Change to “ON” Resistance Parameter, MUX-08A
Deleted MUX-24 Dice Characteristics

Deleted MUX-24 Logic State Table 5
Deleted Differential Multiplexers and Figure 6 .........cocceceveueee. 10
Added Outlines Dimension Section...........cccucuecuncevcurcereureueenen. 12
Added Ordering Guide ...........ccccuuueee. 13
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