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Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

General Description

The MAX398/MAX399 precision, monolithic, CMOS ana-
log multiplexers (muxes) offer low on-resistance (less
than 100Q), which is matched to within 6Q between
channels and remains flat over the specified analog sig-
nal range (11Q max). They also offer low leakage over
temperature (NO off-leakage current less than 2.5nA at
+85°C) and fast switching speeds (transition time less
than 250ns). The MAX398 is an 8-channel device, and
the MAX399 is a dual 4-channel device.

The MAX398/MAX399 are fabricated with Maxim’s low-
voltage silicon-gate process. Design improvements
yield extremely low charge injection (less than 5pC) and
guarantee electrostatic discharge protection (ESD)
greater than 2000V.

These muxes operate with a single +3V to +15V supply or
bipolar +3V to £8V supplies, while retaining CMOS-logic
input compatibility and fast switching. CMOS inputs pro-
vide reduced input loading. The MAX398/MAX399 are
pin compatible with the industry-standard DG408,
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Features

Pin Compatible with Industry-Standard
DG408/DG409/DG508A/DG509A
Guaranteed On-Resistance Match
Between Channels (< 6Q)
Low On-Resistance (< 100Q)
Guaranteed Flat On-Resistance over Signal
Range (< 11Q)
Guaranteed Low Charge Injection (< 5pC)
NO Off-Leakage Current < 1nA at +85°C
COM Off-Leakage Current < 2.5nA at +85°C
ESD Protection > 2000V
+3V to +15V Single-Supply Operation
+3V to +8V Bipolar-Supply Operation
Low Power Consumption (< 300pW)
Rail-to-Rail Signal Handling
TTL/CMOS-Logic Compatible

Ordering Information

DG409, DG508A, and DG509A. PIN- PKG
PART TEMP RANGE
Applications PACKAGE CODE
Sample-and-Hold Circuits MAX398CGE 0°C to +70°C 16 QFN-EP*  G1655-3
Automatic Test Equipment MAX398CEE 0°Cto +70°C 16 QSOP E16-1
Heads-Up Displays MAX398CSE 0°C to +70°C 16 Narrow S16-1
Guidance and Control Systems MAX398CPE 0°Cto +70°C 16 Plastic P16-1
Military Radios MAX398C/D 0°Cto +70°C Dice** —
Communications Systems MAX398EGE -40°C to + 85°C 16 QFN-EP*  G1655-3
Battery-Operated Systems MAX398EEE -40°C to + 85°C 16 QSOP E16-1
PBX, PABX MAX398ESE -40°C to + 85°C 16 Narrow S16-1
Audio Signal Routing MAX398EPE  -40°C to + 85°C 16 Plastic P16-1
Low-Voltage Data-Acquisition Systems MAXB98EJE -40°C to + 85°C 16 CERDIP J16-1
MAX398MJE -55°C to +125°C 16 CERDIP J16-1

Ordering Information continued at end of data sheet.
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*EP = Exposed pad.
**Contact factory for dice specifications. . .
Pin Configurations
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at

1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.



MAX398/MAX399

Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS
Voltage Referenced to GND

Ve -0.3Vto +17V
Ve +0.3Vto -17V
VA 10 Ve -0.3Vto +17V

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

Currentinto Any Terminal ..........coociiiiiiiiiiiie 30mA
Peak Current, Any Terminal
(pulsed at 1ms, 10% duty cycle max) ..........cccccvveevnnenns 40mA

Continuous Power Dissipation (Ta = +70°C)
QFN (derate 18.5mW/°C above +70°C) ............cc.o....
QSOP (derate 8.3mW/°C above +70°C)........ccc..coue...
Narrow SO (derate 8.7mW/°C above +70°C) .
Plastic DIP (derate 7.5mW/°C above +70°C)
CERDIP (derate 10.0mW/°C above +70°C..................

Operating Temperature Ranges
MAX39_C_ _
MAX39_E_

MAXBI_MUE ...
Storage Temperature Range
Lead Temperature (soldering, 10s)

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

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 = 0, 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 Vcom, VNO | (Note 3) V- V+ \Y
) Ta = +25°C 60 100
Channel On-Resistance RoN INO = TmA, Vcom = £3.5V Q
Ta = TMIN to TMAX 125
RoN Matching Between AR INO = TmMA, Vcom = £3.5V, Ta=+25°C 6 o
Channels (Note 4) ON V+ =5V, V- = -5V Ta = TMIN to TMAX 8
On-Resistance Flatness INO = TMA, Vcom = £3V, Ta=+25°C 11
R Q
(Note 5) FLATON) | vy = 5V, V- = -5V Ta = TMIN to TMAX 14
Ta = +25°C -0.1 +0.1
NO Off-Leakage Current VNO = +4.5V, Vcom = F4.5Y,
(Note 6) INOOFF) | vy = 5.5V, V- = 5.5V Ta=Tun |GE ] -10 +10 | nA
to TmAX M -10 +10
VeoM = +4.5V, Ta = +25°C -0.2 +0.2
VNO =F4.5V, MAX398 Ta =TMIN C, E 2.5 +2.5
COM Off-Leakage Current V=55V, V-=-55V to TMAX M -20 +20
(Note 6) |COM(OFF) T = +25°C 01 0.1 nA
Vcom = £4.5V, A=+ - +.
VNO =F4.5V, MAX399 | Ta = TMIN C,E -1.5 +1.5
V+ =55V, V- = 55V 10 TMAX v =T 0
Ta = +25°C -0.4 +0.4
MAX398 Ta =TMIN CE -5 +5
COM On-Leakage Current ICOM(ON x(,igM— ijg\?v 10 Thaax M 40 +40 nA
(Note 6) (ON) o Ta = +25°C 0.2 +0.2
MAX399 Ta =TMIN C,E 2.5 +2.5
to Tmax M -20 +20
2 AKXV




Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+ = 45V £10%, V- = -5V £10%, GND = 0, VaAH = VENH = +2.4V, VAL = VENL = +0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

MIN

TYP

MAX

PARAMETER SYMBOL CONDITIONS (Note 2) UNITS
DIGITAL LOGIC INPUT
Logic-High Input Voltage VaH, VENH Ta = TMIN to TmAX 2.4 V
Logic-Low Input Voltage VaL, VENL Ta = TMIN to TMAX 0.8 \
Input Current with _ _
Input-Voltage High IaH, IENH | VA = VEN = 2.4V -0.1 +0.1 pA
Input Current with _ _
Input-Voltage Low laL, IENL | VA = VEN = 0.8V -0.1 +0.1 LA
SUPPLY
Power-Supply Range +3 +8 \
. VEN = VA = OV/V+, _ o
Positive Supply Current [+ Vi = 5.5V, V- = -5.5V Ta =+25°C -1 +1 HA
. VEN = VA = OV/V+, _
Negative Supply Current - Vi = 5.5V, V- = -5.5V Ta = TMIN to Tmax -1 +1 HA
VEN = VA = OV/V+, Ta = +25°C -1 +1
Ground Current IGND V4 = 5.5V, V- = -5.5V A= T 0 Tiax r T PA
DYNAMIC
Transition Time tTRANS Figure 2 150 ns
Break-Before-Make Interval tOPEN Figure 4 Ta = +25°C 0 40 ns
Enable Turn-On Time t Figure 3 Ta=+25C €0 150 ns
urn- i ON(EN) igure
Ta = TMIN to TMAX 250
Enable Turn-Off Ti t Figure 3 Th = +26°C 40 150
nable Turn- ime OFF(EN) igure ns
Ta = TMIN to TMAX 200
Charge Injection (Note 3) Q CL =10nF, Vs =0, Rs = 0Q Ta = +25°C 2 5 pC
Off-Isolation (Note 7) VEN =0, RL = 1kQ, f = 100kHz | Ta = +25°C -75 dB
VEN = 2.4V, f = 100kHz, _ o )
Crosstalk Between Channels Vet VGEN = 1VPp, RL = kO Ta = +25°C 92 dB
Logic Input Capacitance CIN f=1MHz Ta = +25°C 8 pF
NO Off-Capacitance CNO(OFF) | f=1MHz, VEN = VD =0V Ta = +25°C 11 pF
COM Off-Capacit C f = 1MHz, MAXS98 | 1\ = +o5°C 40 F
- itan _
apacitance COM(OFP) | vy = Vp = OV MAX399 | AT 20 P
COM On-Capacit C f=IMHz, MAXS98 | 1\ = +o5°C >4 F
n- itan =
apactiance COMON) | vey = Vp = OV MAX399| "7 34 P
M AXIWV 3
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MAX398/MAX399

Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Single +5V

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

PARAMETER SYMBOL CONDITIONS MIN TYP — MAX UNITS
(Note 2)
SWITCH
Analog Signal Range Vcowm, VNO | (Note 3) V- V+ Vv
i INO = TmA, Vcom = 3.5V, Ta = +25°C 150 225
On-Resistance R Q
ON V+ =45V Ta = TMIN to TmAX 280
Ron Matching Between INO = TMA, Vcom = 3.5V, Ta=+25°C 1
ARON _ Q
Channels (Note 4) V+ = 4.5V Ta = TMIN to TMAX 13
= : = | TA = +25°C 10 18
On-Resistance Flatness RFLAT INO = 1mA; Veom = 3V, 2V, 1V;| A Q
V+ =5V Ta = TMIN to TmAX 15 22
Ta = +25°C -0.1 +0.1
NO Off-Leakage Current VNO = 4.5V, Vcom = 0,
(Note 8) INO(OFF) V4 = 55V Ta = TMIN CE -1.0 +1.0 nA
to TmAX M -10 +10
VCOM — 4_5\/‘ TA = +25°C -0.2 +O.2
VNO =0, MAX398 | Ta = TmIN C,E -2.5 +2.5
COM Off-Leakage Current ICOM(OFF) V=55V 10 Tmax M -20 +20 nA
(Note 8) Veom = 4.5V, Ta = +25°C -0.1 +0.1
VNO =0, MAX399 | Ta = TmIN C,E -1.5 +1.5
V+ =58V to Tmax M -10 +10
Ta = +25°C -0.4 +0.4
Veom = 4.5V, MAX398 | Ta = TmIN CE -5 +5
COM On-Leakage Current |COMON VNO = 4.5V, to TmAx M -40 +40 A
(Note 8) ON) vy = 5.5v Ta = +25°C 02 102
MAX399 | Ta = TmIN C E 2.5 +2.5
to TmAX M -20 +20
DIGITAL LOGIC INPUT
Logic-High Input Voltage VaH, VENH Ta = TMIN to TMAX 2.4 V
Logic-Low Input Voltage VaL, VENL Ta = TMIN to Tmax 0.8 Vv
Input Current with _ _
Input-Voltage High IaH, IENH | VA = VEN = 2.4V -0.1 +0.1 A
Input Current with Va=0
Input-Voltage Low AL, lENL VEN = 0.8V 0.1 +0.1 WA
SUPPLY
Power-Supply Range 3 15 \
Positive Supply Current [+ VEN=VA=0,V+;,V+=55V;V-=0 -1.0 +1.0 pA
Negative Supply Current - VEN = VA =0V, V+; V+ =5.5V; V- = -1.0 +1.0 pA
VEN = V+, 0; VAo =0; Ta = +25°C -1.0 +1.0
| | A
GND Supply Current GND V4 = 5.5V: V- = 0 T = T 10 Thiax 10 10 H

MAXIN




Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Single +5V (continued)
(V+ =5V £10%, V- =0, GND = 0, VAH = VENH = +2.4V, VAL = VENL = +0.8V, Ta = TMmIN to TmaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN - TYP ~MAX | yniTs
(Note 2)
DYNAMIC
Transition Time ITRANS VNO = 3V 0 245 ns
Break-Before-Make Interval tOPEN Ta = +25°C 10 40 ns
. Ta =+25°C 920 200
Enable Turn-On Time tON(EN) ns
Ta = TMIN to TMAX 275
Enable Turn-Off Ti ; Ta = +25°C 50 125
nable Turn- ime ns
OFF(EN) Ta = TMIN to TmAX 200
Charge Injection (Note 3) Q CL = 10nF, Vg =0, Rg = 0Q Ta = +25°C 15 5 pC

ELECTRICAL CHARACTERISTICS—Single +3V
(V+ =3V £10%, V- =0, GND = 0, VaAH = VENH = +2.4V, VAL = VENL = +0.8V, Ta = TMmIN to TmaX, unless otherwise noted.)

MIN TYP MAX

PARAMETER SYMBOL CONDITIONS UNITS
(Note 2)
SWITCH
Analog Signal Range VANALOG | (Note 3) V- V+ Vv
- - Ta = +25°C 230 375

On-Resistance RoN INO = 1TmA, Vcom = 1.5V, A Q
V+ =3V Ta = TMIN to TMAX 425

DYNAMIC

Transition Time (Note 3) HRANS \F/'S;rej \5/{/’“ CNQO:Z 0 Ta = +25°C 230 575 ns

Enable Turn-On Time (Note 3) | tON(EN) \F/ﬁliri :(3) \\//llil\lo'_: ::212\\// Ta = +25°C 200 500 ns

Enable Tum-Off Time (Note 3) |  toFr(EN) \F/E,L:r? g' Y/L’T; - 212\\// Ta = +25°C 75 400 ns

Charge Injection (Note 3) Q CL =10nF, Vs =0, Rs = 0Q Ta = +25°C 1 5 pC

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 = RonMAX - RonMIN.

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 0 and 0 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, VCcoMm = output,
VNO = input to off switch.

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

MAXIM 5
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MAX398/MAX399

Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom

Typical Operating Characteristics

ON-RESISTANCE vs. Vcom AND TEMPERATURE ON-RESISTANCE vs. Vcom
(DUAL SUPPLIES) (DUAL SUPPLIES) (SINGLE SUPPLY)
110 = 110 — o 300 o
g Vi=5V ] V-=0v :
100 g 100 V=Y 2 2 g
9% - ) ) ) 20 / /\\ )
/\\/ﬁ - 43V ) ) 225 4 \
8 8 Ta=+125°C // o0 /
S / G T | g /
zZ 10 = 7 ,//, LT =+85°C Z 175
o= = P N & 50 V+=3V
L1 ! A
60 Py ey 60 /\h: +25°C T A 125
50 50 i
100
20 Tp=-55°C /\\ V+=5V
40 = 75
_——
30 30 50
54 3 21 01 2 3 4 5 543210 1 2 3 45 0 1 2 3 4 5
Veom (V) Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom
AND TEMPERATURE OFF-LEAKAGE ON-LEAKAGE
(SINGLE SUPPLY) vs. TEMPERATURE vs. TEMPERATURE
180 Y s 1000 T 3 10,000 Y g
+= E +=0. E +=55 £
160 JV-=0v g V-=-5.5V g V-=-55V g
=250 _A~__|F // : 1000 / :
140 N 100 /
Ta=+85°C = v =
_w A ] yd o 100 //
a 4 T 2 N <
Z 10 Tp=+25°C = 9 7 =
o w o
T = /
. /\ £ / 3 10 v
— Ta=-55°C /
60 ! 1 A
//
40
0.1 0.1
0 1 2 3 4 5 -50  -25 0 25 50 75 100 125 S50 25 0 25 50 75 100 125
Veom (V) TEMPERATURE (°C) TEMPERATURE (°C)
SUPPLY CURRENT
CHARGE INJECTION vs. Vcom vs. TEMPERATURE
5 = 10 T E
E V=5V g
| V-=-5V g
E Ven=Va=0V,5V E
V4 =5V _ It ;
) V- =0V T~ — =
=, 0 /><\ Ty 4/
=2 4 & /? |-
N / ’4/
V4 =5V g
V-=-5V
5 ‘ ‘ 0.1
54 3210 1 2 3 45 50 25 0 25 50 75 100 125
Veom (V) TEMPERATURE (°C)
6 MAXIV




Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

Pin Description

PIN
MAX398 MAX399
QSOP/DIP/ QSOP/DIP/ NAME FUNCTION
SO QFN SO QFN
1,15, 16 15, 14,183 — — AO, A2, A1 Address Inputs
— — 1,16 15, 14 A0, A1 Address Inputs
2 16 2 16 EN Enable
3 1 3 1 V- Negative-Supply Voltage Input
4-7 2-5 — — NO1-N0O4 Analog Inputs—Bidirectional
— — 4-7 2-5 NO1A-NO4A Analog Inputs—Bidirectional
8 6 — — COM Analog Output—-Bidirectional
— — 8,9 6,7 COMA, COMB | Analog Outputs—Bidirectional
9-12 7-10 — — NO8-NO05 Analog Inputs—Bidirectional
- - 10-13 8-11 NO4B-NO1B Analog Inputs—Bidirectional
13 11 14 12 V+ Positive-Supply Voltage Input
14 12 15 13 GND Ground
— EP — EP EP Exposed Pad. Connect to V+.

MAXIM
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MAX398/MAX399

Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

Applications Information

Operation with Supply Voltages
Other than 5V
Using supply voltages less than £5V reduces the analog
signal range. The MAX398/MAX399 muxes operate with
+3V to +8V bipolar supplies or with a +3V to +15V single
supply. Connect V- to GND when operating with a single
supply. Both device types can also operate with unbal-
anced supplies, such as +10V and -5V. The Typical
Operating Characteristics graphs show typical on-resis-
tance with £3V, 5V, +3V, and +5V supplies. (Switching
times increase by a factor of two or more for operation at
+5V.)

Overvoltage Protection
Proper power-supply sequencing is recommended for
all CMOS devices. Do not exceed the absolute maxi-
mum ratings, because stresses beyond the listed rat-
ings can cause permanent damage to the devices.
Always sequence V+ on first, then V-, followed by the
logic inputs, NO, or COM. If power-supply sequencing
is not possible, add two small signal diodes (D1, D2) in
series with supply pins for overvoltage protection
(Figure 1). Adding diodes reduces the analog signal
range to one diode drop below V+ and one diode drop

+5V

*m
N

MAXUAM
v MAX398
MAX399
COM — —— NO

D2

-5V * INTERNAL PROTECTION DIODES

Figure 1. Overvoltage Protection Using External Blocking Diodes

above V-, but does not affect the devices’ low switch
resistance and low leakage characteristics. Device
operation is unchanged, and the difference between
V+ and V- should not exceed 17V. These protection
diodes are not recommended when using a single supply.

Test Circuits/Timing Diagrams

+5V
|
V+
A2 NO1 5V
= { Al NO2NO7 [————)
N mmam —
MAX398  Nos b—— -sv
v
N COM Vour
GND V- -
p
5002 l | e I
- = = 4V R = =
|
V+
= A0
NOTA-NOMA f———)
MAXIM o PY—
Vel . MAXs99
EN COMB Vour
GND v
500 i | 3000 I35pF
1 1 . -5V

tr < 20ns

LOGIC 43V T\ o
INPUT 50%
VeN 0 /

ot ——— T
SWITCH
OUTPUT
Vour 0

90%
Vios
TRANS  — — la—  lTRANS

ON

Figure 2. Transition Time

8
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Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

+5V
|
Vs
Ven ey NO1 5V
NO2-NO8 f——
—A0 msmam =
A MAX398
A2
COM tg <20ns
500 GND v Your Logic 3V tF < 20ns
35pF INPUT
T T =:1 L
= = = — 5y X foNEN)  — {OFF(EN)
+5V 0
v vl SWITCH
EN Y EN o NomB 5V QUTPUT
Vout
NO1A-NO4A
NO2B-NO4B, _—|_—
A0 coMAl  —
MAXIM
Al MAX399
COMB Vout
50Q GND V-
35pF
i | e P
= = — = -V = =
Figure 3. Enable Switching Time
+5V
24y ey v+ tg <20ns
Logic  +3V tF < 20ns
NO1-NO8 5V {/“/‘\PUT 0
— A0
MAXIM
M MAX398 Y 80%
A2 SWITCH
Vour OUTPUT
Vout
0 <— [OPEN

Va
coM
GND V- -
500 l L I
= v e

Figure 4. Break-Before-Make Interval

MAXIM
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MAX398/MAX399

Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

+5V
Rs |
e " e
EN
N OFF ON OFF
MNAXIMN INPUT
Vs — no MAX398 Ve 0
CHANNEL COM Vout
l SELECT ) A
1 — Ty
- C, = 1000nF yAvour
V y
= GND v I T
| — AVour 1S THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER
ERROR Q WHEN THE CHANNEL TURNS OFF.
—— -5V
- Q=AVoyrx CL
Figure 5. Charge Injection
5V 10nF
BV 10nF
— v
Vi NG Vi Not ’
NO2
Ro-s00 & |ygs MAXIM Aotk U " mmam
MAx3g L nds maxsos
CoM
A0 Vour
A0 COM Vour Rg = 500 i v
A — — RL=1kQ
= A2 =Tk - - A2 GNp EN V- :
GND EN V-
“_I1OnF r+ - 10nF IJ:
— — 1: -V = = =
- - Vour Vour

"~ OFF-ISOLATION = 20log
ViN

CROSSTALK = 20l0g

ViN

Figure 6. Off-Isolation

+5V
|
—w Ve NO1 —o
CHANNEL MAXIM / 1MHz
SELECT § — WAX398  N08 fo=—0—— capACITANCE
L ANALYZER
—] A0 com o =
GND EN V- f=1MHz
— |
=

Figure 8. NO/COM Capacitance

10

Figure 7. Crosstalk
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Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

Functional Diagrams/Truth Tables

MAXIMN MAXIM
I I I I I I
NO1 oA NOTA o7 A
NO2 o A NO2A o COMA
NO3 o NO3A o7 A
NO4 o & com NO4A —o7 A
NO5 o7 a NO1B > o A
NO6 o] A N028 ——o7 4 coms
NO7 o7 A NO3B ——o T
NO8 ——0/;A NO4B 4—o"a
| DECODERS / DRIVERS | | DECODERS / DRIVERS |
! ! | | | | |
AY At A2 EN AQ At EN
MAX398 MAX399
A2 | A1 | AO | EN | ONSWITCH Al | A0 | EN | ONSWITCH
X | x| x | o] none X | x| o] none
o | oo |1 1 0o | 0|1 1
o [ o1 |1 2 o | 1] 2
o | 10| 3 1] 0|1 3
o | 1] 1] 4 1] 1] 4
1o o] 5
S 6 LOGIC 0" VaL <+0.8V, LOGIC 1" Vayy 2424V
1o ] 7
L] 8

MAXIM 1
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Precision, 8-Channel/Dual 4-Channel,

Low-Voitage, CMOS Analog Multiplexers

__Ordering Information (continued)

MAX398/MAX399

PIN- PKG
PART TEMP RANGE PACKAGE CODE
MAX399CGE 0°C to +70°C 16 QFN-EP*  G1655-3
MAXB399CEE 0°C to +70°C 16 QSOP E16-1
MAX399CSE 0°C to +70°C 16 Narrow S16-1
MAX399CPE 0°C to +70°C 16 Plastic P16-1
MAX399C/D 0°C to +70°C Dice** —
MAXB99EGE -40°C to + 85°C 16 QFN-EP*  G1655-3
MAXB99EEE -40°C to + 85°C 16 QSOP E16-1
MAXB99ESE -40°C to + 85°C 16 Narrow S16-1
MAXB99EPE -40°C to + 85°C 16 Plastic P16-1
MAX399EJE -40°C to + 85°C 16 CERDIP J16-1
MAX399MJE -55°C to +125°C 16 CERDIP J16-1

*EP = Exposed pad.
**Contact factory for dice specifications.

Chip Topographies

MAX398

MAX399

EN A0 A1 N.C. GND

V- A M A
Ve ) V+
NO1
NO5 NO1B
0.102" 0.102"
NO2B
NO6 (5 59mm) 028 (5 50mm)
NO2
NO3 N.C. NO3B
NO7 NO4B
NO4 |
COM NO8 COMA COMB
0.080"
0.080"
(2.03mm) 2 (2.03mm)

TRANSISTOR COUNT: 161
SUBSTRATE CONNECTED TO V+

TRANSISTOR COUNT: 161
SUBSTRATE CONNECTED TO V+
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Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

Package Information

(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.)

MAXIM

[o.15[c[B]

A

A2—]

4X P —
—{|—* [2Lo.10 @Ic]Afe]

—|D2/2 |—

Ul

SEE DETAIL A

]
1
=

|
N

(Ne=1)Xe
REF,

guguu
+
annnn

nnngn

&H I
I— (Nd—1)Xe —|
REF.,

STANDARD

DETAL A

PIN # ID AND
TIE BAR MARK OPTIONS

DRALLAS /ML AXIM

5x5x0.90 MM

"'“’ PACKAGE OUTLINE, 16,20,28,32L QFN,

APPROVAL 'DOCUMENT CONTROL NO.
[™%1-0001

i [

3.

A

N IS THE NUMBER OF TERMINALS.
Nd IS THE NUMBER OF TERMINALS IN X—-DIRECTION & Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.
DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP.

THE PIN #1 I
DETAILS &'

EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL

COMMON DIMENSIONS

PKG 16L 5x5 20L 5x5 28L 5x5 32 55
[SYMBOL| MIN. | NOM. | MAX | MIN. | NOM. | MAX. | MIN. | NOM. | MAX | MIN. | NOM. | MAX.

A 0.80] 0.90 | 1.00 | 0.80 [ 0.90 [ 1.00 |a.80| 0.0 [ 1.00 [ 0.80 [ a.90 [ 1.00

mM__|0.00[ 001 [0.05[ 000 [ 001 | 0.05 [0.00[ 0.01 [0.05] 0.00 | 0.01 | 0.05

A2__|0.00]| 0.65 [1.00 ] 0.00 [ 0.65 | 1.00 [0.00] 0.65 [ 1.00 | 0.00 [ 0.65 | 1.00

A3 0.20 REF 0.20 REF. 0.20 REF 0.20 REF

b 0.28] 0.33 [ 0.40[ 023 0.28 | 0.35 [0.18] 0.23 [ 0.30] 0.18 | 0.23 | 0.30 EXPOSED PAD VARIATIONS

D 490 5.00 [ 510 | 490 | 500 | 510 [490] 5.00 | 510 490 | 500 [ 5.10 e 2 2

D1 4.75 BSC 4.75 BSC 4.75 BSC 4.75 BSC

E | 490] 500 | 510 | 480 | 500 | 510 |4.90] 500 | 510 | 490 | 500 | 5.0 %%%%%%%
El 4.75 BSC 4.75 BSC 4.75 BSC 4.75 BSC w51 |255 | 270|285 | 255 | 270 | 25 |
e 0.80 BSC 0.65 BSC 0.50 BSC 0.50 BSC [G2055-2_| 295 | 310 | 325|295 | 310 | 325
k 0.25] - - fo2s] - [ - Joas] - [ - Joss| - [ - G2855-1_| 255 | 270 | 285 | 255 | 270 285 |
L 0.35] 055 [ 075 035 055 | 0.75 [0.35] 0.55 [ 0.75[ 0.30 [ 0.40 [ 0.50 G2855-2 | 295 | 340 | 325 | 295 | 340 | 325
N 16 20 28 32 [G3255-1 | 295 | 310 | 325 | 295 | 310 | 325
ND 4 5 7 8

NE 4 5 7 8

P 0.00[ 042 [0.60 [ 0.00 [ 042 [ 0.60 | 0.00] 0.42 [ 0.60 [ 0.00 [ 0.42 | 0.60

° o | | 12 o | | 12 [ o] | 12 I3 | 1z

NOTES:
1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994.

DENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE PACKAGE BY USING INDENTATION MARK OR INK/LASER MARKED.
PIN #1 IDENTIFIER IS OPTIONAL, B BE LOCAT

\TED WITHIN ZONE INDICATED.

7. ALL DIMENSIONS ARE IN MILLIMETERS.
8. PACKAGE WARPAGE MAX 0.05mm.
B> D 108 S0, IO N TR - ersunmi DALLAS
10. MEETS JEDEC MO220; EXCEPT DIMENSION "b". @Eumnumn / VIIJK I/ VI
APPLIED FOR EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDING PART OF EXPOSED PAD vm.n
FROM MEASURING. ;i\ﬁ(}:(gl;gE OUTLINE, 16,20,28,32L QFN,
12.  THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES). APPROVAL m‘;‘;‘gg';l’ﬂ | /

32L QFN.EPS

13
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MAX398/MAX399

Precision, 8-Channel/Dual 4-Channel,
Low-Voitage, CMOS Analog Multiplexers

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.)

%]
i
o
— S INCHES MILLIMETERS 2
_~| DIM| MIN [ MAX | MIN [ MaAX ©
T A o053 [0e9 [135 [ 175
H H H H H H Al|o04 |.10 |02 | 254
\ \ A2[.045 | 065 | 1245 | 1651
B |.008 |.0l2 |020 | 0.30
L C 0075 [.0098 |05 | 0.249
H £ D SEE_VARIATIONS
E [1s0 [.us57 [381 [ 399
e 025 BSC | 0635 BSC
H |.230 | 244 | 584 | 620
A % h 00 [o016 025 | 04l
H I_I I_I H I_I I_I I_I H L |06 | .035 |041 | 089
1 N SEE_VARIATIONS
N «|o |8 [o [e
] f—e B—»HI N h X 45" VARIATIONS:
_r A2 INCHES MILLIMETERS

) ) [ MIN. | Max. | MIN. | max N ]
Al C

(:u:u:u:u:uj r { j 189 | 196 | 480 | 498 [16]aB]
1 ; =L 0020 |.0070 | 005 | 018

T 1 337 |.344 | 856 | 874 |e0]aD
D [0

0500|0550 | 1270 | 1.397
337 |.344 | 856 | 874 |24leE]
0250 |.0300 | 0635 0762
386 [.393 |9s0 | oos |2s|aF]
0250 |.0300 | 0635 | 0.762

uo|uv|o|u|o|un|o

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. m ALLAS /VI/J‘I/VI

3), CONTROLLING DIMENSIONS: INCHES. M CONDUCTOR
4>, MEETS JEDEC MO137. e
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
21-0055 F A
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Precision, 8-Channel/Dual 4-Channel,
Low-Voltage, CMOS Analog Multiplexers

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.)

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A 0.053 | 0.069 1.35 1.75
A1 | 0.004 | 0.010 0.10 0.25

SOICN .EPS

N
EI EI EI EI EI EI I B 0.014 | 0.019 | 0.35 0.49
C [ 0.007 [ 0.010 [ 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
E H H 0.228 | 0.244 | 5.80 6.20
L | 0016 | 0.050 | 0.40 1.27
O
\
El El El El El El I VARIATIONS:
p E—
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN MAX | N |MS012

D 0.189 0.197 4.80 5.00 8| AA
0.337 0.344 8.55 8.75 (14| AB
D 0.386 0.394 9.80 10.00 (16| AC

o

D

L W

SR [V J

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. »,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @SQMIAN!EDITJCATOSR /VIIJ‘I/I’I

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION

4, CONTROLLING DIMENSION: MILLIMETERS. TITLE:

5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC

6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/

Revision History
Pages changed at Rev 5: 1-5,7, 9, 10, 12
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implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

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

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

66EXVIN/B6EXVIN



