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Oooooooo PART TEMP. RANGE PIN-PAFZKAGE
MAX396CPI 0°Cto +70°C 28 Plastic DIP
oooos&ooooono oooooo MAX396CWI 0°C to +70°C 28 Wide SO
oooooo 0oooo MAX396CAI 0°C to +70°C 28 SSOP
Oooooooo ooooooooo MAX396CQI 0°C to +70°C 2§PLCC
MAX396C/D 0°C to +70°C Dice*
vooobobooooooon ooooobooo Ordering Information continued on last page.

* Contact factory for dice specifications.
** Contact factory for package availability.
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MAX396 16-CHANNEL SINGLE-ENDED MULTIPLEXER ;
N.C. = NO INTERNAL CONNECTION Continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

(Voltage referenced to GND, unless otherwise noted.)

-0.3Vto +17V

+0.3V to -17V

-0.3Vto +17V

Voltage into Any Terminal (Note 1)............. (V--2V) to (V+ + 2V)
or 30mA (whichever occurs first)

Current into Any Terminal.......... ...£30mA
Peak Current into Any Terminal . ...£50mA
Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 14.29mW/°C above +70°C) ......... 1143mwW
Wide SO (derate 12.50mW/°C above +70°C)............. 1000mwW

SSOP (derate 9.52mW/°C above +70°C)
PLCC (derate 10.53mW/°C above +70°C) ....

CERDIP (derate 16.67mW/°C above +70°C).............

Operating Temperature Ranges

Storage T_emperature Range ..
Lead Temperature (soldering, 10sec)....

0°C to +70°C
-40°C to +85°C
.-55°C to +125°C
.-65°C to +150°C

Note 1: Signals on any terminal exceeding V+ or V- are clamped by internal diodes. Limit forward current to maximum current rating.

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+ = +5V +10%, V- = -5V +£10%, GND = 0V, VAH = VENH = 2.4V, VAL = VENL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)
SWITCH
Analog Signal Range Vcowm, VNo | (Note 3) V- V+ \Y
Channel On-Resist R INO = LMA, V. t35y | JATT2SC 60 100 Q
annel On-Resistance ON NO = 1mA, Vcom = #3.
TA = TMIN to TMAX 125
On-Resistance Matching AR INO = 1mA, Vcom = +3.5V, Ta=+25°C 1.8 4 o
Between Channels (Note 4) ON V+ =5V, V- =-5V TA = TMIN to TMAX 6
On-Resistance Flatness INO = 1mA, Vi =*3V, Ta=+25°C 5 10
(Note 5) RELATOON) | yi'= 5. V. = 8V Q
=0V, V- =- Ta = TmIN to TmAX 13
Ta = +25°C -0.1 0.03 0.1
NO-Off Leakage Current VNO = +4.5V, Vcom =F4.5V, — .
(Note 6) INO©FF) | v = 5.5V, v- = 5.5V TA=Tun | GE | 10 10 | m
to TMAX M -10 10
Veom = +4.5V, Ta = +25°C -0.2 0.05 0.2
VNO = F4.5V, MAX396 | TA=Tmin |G E | -25 25
COM-Off Leakage Current comorn V+ =55V, V-=-55V to TmAx M -40 40 nA
(Note 6) VoM = 4.5V, Ta=+25°C -0.1 0.03 0.1
VNO =F4.5V, MAX397 [ To=Twn |G E | -25 2.5
V+ =55V, V-=-55V to TMAX M -20 20
Ta =+25°C -0.4 0.09 0.4
MAX396 | TA=Tun |C.E| -5 5
Vcom = 4.5V, to Tmax M -60 60
COM-On Leakage Current ICOMON) | VNG = 4.5V nA
(Note 6) N = Ta = +25°C 02 005 02
MAX397 [ To=Tmn | C E | -25 25
to TmAx M -30 30
2 NAXIV
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+ = +5V £10%, V- = -5V £10%, GND = 0V, VAH = VENH = 2.4V, VaL = VENL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (N-(I;\t(gz) MAX UNITS
DIGITAL LOGIC INPUT
Logic High Input Voltage VaH, VENH 2.4 Vv
Logic Low Input Voltage VaL, VENL 0.8 Vv
Input Current with _ _ )
Input Voltage High IAH, [ENH | VA = VEN = 2.4V 0.1 0.1 PA
Input Current with _ _ )
Input Voltage Low IaL, IENL | VA =VEN = 0.8V 0.1 0.1 A
SUPPLY
Power-Supply Range +3 +8 \Y
Positive Supply Current I+ xEN==5V5AV=VO_V=N_;’5V Ta=+25°C -1 1 MA
Negative Supply Current I- VEN = VA = OV/V+, V+ = 5.5V, V- = -55V -1 1 HA
VEN = VA = OV/V+, Ta = +25°C -1 1
Ground Current IGND _ _ A
V+ =55V, V- = 5.5V TA=TMING Tuax | -1 1 "
DYNAMIC
- . . Ta = +25°C 95 150
Transition Time ttrrans | Figure 2 ns
TA = TMmIN to TmAX 250
Break-Before-Make Interval toPEN Figure 4 Ta =+25°C 5 70 ns
) . Ta = +25°C 100 150
Enable Turn-On Time tON(EN) Figure 3 ns
TA = TMIN to TmMAX 250
) . Ta = +25°C 55 150
Enable Turn-Off Time torr(EN) | Figure 3 ns
TA = TmIN to TmAX 200
Charge Injection (Note 3) VcTE CL = 100pF, VNO = 0V, Figure 5| Ta = +25°C 2 5 pC
Off Isolation (Note 7) Viso VEN =0V, RL = 1kQ, f = 100kHz | Ta = +25°C -75 dB
Crosstalk Between Channels Ver xENoizl\‘/W f;ngolkaZ Figure 7 Ta =+25°C -92 dB
- p-p: - '
Logic Input Capacitance CiN f=1MHz Ta =+25°C 8 pF
NO-Off Capacitance Cno(oFF) | f=1MHz, VEN =Vcom =0V | Tao = +25°C 11 pF
) f= 1MHz, MAX396 80
COM-Off Capacitance CCOM(OFF) VEN = VoM = OV VAXGST Ta = +25°C 0 pF
; f = 1MHz, MAX396 . 90
COM-On Capacitance CcoMm(oN) VEN = Veom = OV VAXGS7 Ta =+25°C o8 pF
I AXIV 3
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ELECTRICAL CHARACTERISTICS—Single +5V Supply
(V+ = +5V £10%, V- = 0V, GND = 0V, VaH = VENH = 2.4V, VaL = VENL = 0.8V, Ta = TMIN to TmaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYp MAX UNITS
(Note 2)
SWITCH
Analog Signal Range Vcowm, VNo | (Note 3) V- V+ \%
= = Ta =+25°C 120 225
On-Resistance RoN INO_ 1mA, Vcom = 3.5V, A Q
V+ =45V Ta = TmIN to TMAX 280
On-Resistance Matching INo = 1mA, Vcom = 3.5V, TA=+25°C 2 10
ARON _ Q
Between Channels (Note 4) V+ = 4.5V Ta = TMIN to TmAx 12
= : = .| TA = +25°C 5 16
On-Resistance Flatness RFELAT INO_ 1mA; Veom =3V, 2V, 1V;| TA Q
V+ =5V Ta = TmIN to TMAX 20
Ta = +25°C -0.1 0.03 0.1
NO-Off Leakage Current VNo = 4.5V, Vcom = 0V,
(Note 8) INO(OFF) V+ = 5.5V Ta = TMIN CE 1.0 1.0 nA
to TmAax M -10 10
Veom = 4.5V, Ta=+25°C 02 005 0.2
VNO = 0V, MAX396 | To=Tuin |G E | -25 2.5
COM-Off Leakage Current \comorn V+ =55V to TMAX M -40 40 A
(Note 8) Veom = 4.5V, Ta = +25°C 02 002 02
VNO = 0V, MAX397 | Ta = TMIN CE -2.5 25
V+ =55V to Tmax M -20 20
Ta =+25°C -04 0.09 0.4
MAX396 | To=Tmn |G E -5 5
COM-On Leakage Current VCOM_: 4.5V, to TmAx M -60 60
Icom©N) | VNO = 4.5V, = nA
(Note 8) V4 = 55V Ta=+25°C 02 004 0.2
MAX397 | Ta = TMIN CE -2.5 25
to Twax M -30 30
DIGITAL LOGIC INPUT
Logic High Input Voltage VaH, VENH 2.4 \%
Logic Low Input Voltage VaL, VENL 0.8 \
Input Current with _ _ N
Input Voltage High laH, IENH | VA = VEN = 2.4V 0.1 0.001 0.1 HA
Input Current with _ _ )
Input Voltage Low IaL, IENL | VA =0V, VEN = 0.8V 0.1 0001 0.1 HA
SUPPLY
Power-Supply Range 2.7 15 Vv
Positive Supply Current I+ VEN = VA =0V, V+; V+ =55V; V- =0V -1.0 0.06 1.0 MA
Negative Supply Current I- VEN = VA =0V, V+; V+ =5.5V; V- =0V -1.0 0.08 1.0 HA
| | | VEN = V+, OV; VA = 0V; Ta = +25°C -1.0 0.08 1.0 A
GND Supply Current GND V+ =5.5V; V- = 0V Ta = TmIN to TMAX -1.0 1.0 X

MAXIMV
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ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(V+ = +5V £10%, V- = 0V, GND = 0V, VaH = VENH = 2.4V, VaL = VENL = 0.8V, Ta = TMIN to TmaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYp MAX UNITS
(Note 2)
DYNAMIC
Transition Time (Note 3) t Vo = 3V, Figure 2 TA=+257C 105 245
ransition Time (Note =3V, Figure ns
TRANS NO 9 TaA = TmIN to TmAX 350
Break-Before-Make Interval toPEN (Note 3) Ta =+25°C 10 65 ns
Enable Turn-On Time tONEN Ta =+25°C 125 200 ns
(Note 3) EN TA = TMmIN to Tmax 275
Enable Turn-Off Time tOFF(EN Ta=+25°C 100 125 ns
(Note 3) EN) Ta = TMIN to TmAX 200
Charge Injection (Note 3) VcTE 'S'i'é;elg()p':’ VNo =0V, Ta = +25°C 15 5 pC
ELECTRICAL CHARACTERISTICS—Single +3V Supply
(V+ = +3V £10%, V- =0V, GND =0V, VaH = VENH = 2.4V, VAL = VENL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN Typ MAX UNITS
(Note 2)
SWITCH
Analog Signal Range VaNaLoG | (Note 3) V- V+ Vv
= = Ta =+25°C 315 550
On-Resistance RoN INO_ 1mA, Vcom = 1.5V, A Q
V+ =3V Ta = TmIN to TMAX 650
DYNAMIC
- Figure 2, VN = 2.4V, Ta = +25°C 230 575
Transition Time (Note 3 t ns
( ) TRANS VNo1 = 1.5V, VNnog = OV Ta = TMmIN to TMAX 750
. Figure 3, VINH = 2.4V, _ o
Enable Turn-On Time (Note 3)|  toN(EN) VINL = OV, Vo1 = 1.5V Ta =+25°C 260 500 ns
. Figure 3, VINH = 2.4V, _ o
Enable Turn-Off Time (Note 3) | toFr(EN) VINL = OV, Vo1 = 1.5V Ta =+25°C 135 400 ns
Charge Injection (Note 3) VcTE CL = 100pF, Vno =0V, Ta = +25°C 1 5 pC

Figure 5

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: ARON = RON(MAX) - RON(MIN)-
Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

specified analog signal ranges, i.e., VNo = 3V to 0V and 0V to -3V.

Note 6: Leakage parameters are 100% tested at maximum rated hot operating temperature, and guaranteed by correlation at +25°C.
Note 7: Worst-case isolation is on channel 4 because of its proximity to the COM pin. Off isolation = 20log Vcom/VNO, Vcom = output,
VNO = input to off switch.

Note 8: Leakage testing at single supply is guaranteed by correlation testing with dual supplies.

MAXIMN
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(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom

ON-RESISTANCE vs. Vgom AND TEMPERATURE ON-RESISTANCE vs. Vcom
(DUAL SUPPLIES) (DUAL SUPPLIES) (SINGLE SUPPLY)
110 5 130 ey 5 320 T o
g b= 8 g
: 5 300 [v-ov y 5
100 3 | V-=-5v g ]
¢ g 280 // \\ <
90 110
\\/{t = £3V . //\ 260 /
_ 80 100 Ta= +125°C _ 240
= I
< c g /
z 70 o % 90 P Ta =+85°C = 20 |y ARy
=
- m—— e R | TN T 20
60 80 T Ta=+25°C A 180
% 0 [ 160
Y T I |
40 80 [ ean L 140 Ve =5V
30 5 120 \
54 3-2-10 123 4°5 54 3-2-10 12 3 45 0 1 2 3 4 5
Veom (V) Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom
AND TEMPERATURE OFF-LEAKAGE vs. ON-LEAKAGE vs.
(SINGLE SUPPLY) TEMPERATURE TEMPERATURE
el Ty 0 e g 1000 M35y g
180 JVv-=0v V- = -5.5V V- = 5.5V i
Ta=+125C_—_| ] 100 H
160 10
Tp=+85°C =4 z
= 140 o o 10 A
<) / e 5]
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SUPPLY CURRENT vs.
CHARGE INJECTION vs. Vgom TEMPERATURE
5 T [Vs-5v
V- = -5V
Ven=Va=0V,5V
-
g — g ]
=0 - 01
- I
; \/// = /j/ '
Vi =5V V=5 | ;/
V-=5V | LA V-= 0V g
5 0.01
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Veom (V) TEMPERATURE (°C)
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+5V 10nF +5V 10nF
— v e
Vi NO1 Vi 0T TI'os Vi
| AMAXIM NO?
Ro=500 &—IN0t6™ ax305 R-1kQ " mmam
" L e MAX396
Al com Vour A0 CoM
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A o EN V- 8o . L=
! r+ - P - =
10nF T =
— e —L— -5V n
= = = L 4 L sy
Vour Vour
OFF ISOLATION = 20l0g CROSSTALK = 20log
IN
NOTE: SIMILAR CONNECTION APPLIES FOR MAX397. NOTE: SIMILAR CONNECTION APPLIES FOR MAX397.
06 0000000000 (Vis) 07 000000 (Vey
O0oOodoog
E oo 38,8
= = = = (&) = =
m 3l{2] |1 |2_s| o7 |¥|
Y / °
\; NOt5 [5 %5 ] NO7
—]#3 T Nifo Not4 [6 24 nos
CHANNEL | —]A2 M/leMN016 / METER No13 [7 MM [23 ] NOS
SELECT 1y MAX3% L[] 'eeDANCE note [ VAX396 [22] o4
\ ANALYZER
—n0 oo B v coM o = nott o [21 ] No3
|' f=1MHz NO10 [0 [20 ] N2
i ey NO9 [11 19 NoT
B |£||£|14 15| 16 fi7] [1s
2 s L x2E
S =
PLCC
N.C. = NO INTERNAL CONNECTION
NOTE: SIMILAR CONNECTION APPLIES FOR MAX397.
g8 No/comMOd
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TOP VIEW
o ™ 3 2 = S
v [1] 28] coma €28 =28=x¢2
COMB. [2| 27] v- ITI3|7||1_||E|27|2_6|
ne. [3] 26] NosA / °
Noge [4] s ] No7A No7B [5 25 ] NO7A
o7 [5 | /V/IW/AI))(;I;M 4] NosA N06B [ 6 24 ] NOGA
Noes [ | b3 ] Nosh NosB [ 7| AAXIAN [23 ] NosA
NO5B E zl NO4A NO4B | 8 MAX397 22 | NO4A
N048 g | 21] No3A N03B [ 9 21 ] NO3A
No38 [ | 20] noza N02B [0 ] [20 ] No2a
028 [io] 9] nota NO1B [T 19 ] NO1A
NO18 [17] [18] en |£||E||ﬂ|15 16 [17] [18
GND [12] [17] 40 S s ¥xeE
S = =
N.C. [13] [16] A1 pLCC
NC. [14] 15] w2
N.C. = NO INTERNAL CONNECTION
DIP/SO
Vi V- GND
| | |
NO1A oA,
NO2A o7 A
NO3A o7k
NO4A o Tk COMA MAX397 -
NOSA o7& A2 | A1 | RO | EN
WITCH
NOGA o7& SwiTe
NOTA ok x | x| x| o] none
oo Lot Lol
NO1B oA ol 1 lol 3
NO28 o4 o | 11| 1 4
NO3B gk oo |1 5
NO4B o4& COMB 1 0 1 1 6
NO5B o— A 1 1 0 1 7
NO6B ok 1 11 1 8
NO7B ok
N8B ——o—+a LOGIC 0" = VL < 0.8V, LOGIC "1 = Vay = 2.4V
| CMOS DECODERS/DRIVERS
f f ; f
A0 Al A2 EN

MAX397 8-CHANNEL DIFFERENTIAL MULTIPLEXER

MAXIMN
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MAX396/MAX397

ooooienoon/ooonsnnnn
googoemosonooonoonnn

gboogong
PART TEMP. RANGE PIN-PACKAGE

MAX396EPI -40°C to +85°C 28 Plastic DIP
MAX396EWI -40°C to +85°C 28 Wide SO
MAX396EQI -40°C to +85°C 28 PLCC**
MAX396MJI -55°C to +125°C 28 CERDIP**
MAX397CPI 0°C to +70°C 28 Plastic DIP
MAX397CWI 0°C to +70°C 28 Wide SO
MAX397CAl 0°C to +70°C 28 SSOP
MAX397CQI 0°C to +70°C 28 PLCC**
MAX397C/D 0°C to +70°C Dice*
MAX397EPI -40°C to +85°C 28 Plastic DIP
MAX397EWI -40°C to +85°C 28 Wide SO
MAX397EQI -40°C to +85°C 28 PLCC**
MAX397MJI -55°C to +125°C 28 CERDIP**

* Contact factory for dice specifications.
** Contact factory for package availability.

goooog

NO16

NO15
NO14

NO13
NO12

NO11
NO10

NO9

MAX396
N.C. com

GND A3 A2 A1 AO

0.098"

(2.49mm)

TRANSISTOR COUNT: 360

SUBSTRATE CONNECTED TO V+

NO8
NO7
NO6
NO5  0.156"

NO4 (3.96mm)

NO3
NO2

<FIN-IPICHRREH]

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
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MAX397
MA
COMB | COMA |,
NO8B NO8A A
NOTB NO7A
NOGB NOGA
NO5B NOSA _0.156"
NO4B Noap (3-96mm)
NO3B NO3A
NO2B NO2A
NO1B NO1A
EN v

GND N.C. A2 A1 A0

0.098"
(2.49mm)

TRANSISTOR COUNT: 360
SUBSTRATE CONNECTED TO V+

0l16900000000003-30-16000001000

TEL. (03)3232-6141 FAX. (03)3232-6149

MAXIM s a registered trademark of Maxim Integrated Products.



