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General Description

Maxim’s redesigned DG411/DG412/DG413 analog
switches now feature low on-resistance matching
between switches (3Q max) and guaranteed on-resis-
tance flatness over the signal range (A4Q max). These
low on-resistance switches conduct equally well in
either direction. They guarantee low charge injection,
low power consumption, and an ESD tolerance of
2000V minimum per Method 3015.7. The new design
offers lower off leakage current over temperature (less
than 5nA at +85°C).

The DG411/DG412/DG413 are quad, single-pole/sin-
gle-throw (SPST) analog switches. The DG411 is nor-
mally closed (NC), and the DG412 is normally open
(NO). The DG413 has two NC switches and two NO
switches. Switching times are less than 150ns max for
toN and less than 100ns max for tOFF. These devices
operate from a single +10V to +30V supply, or bipolar
+4.5V to +20V supplies. Maxim’s improved
DG411/DG412/DG413 are fabricated with a 44V silicon-
gate process.
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New Features
Plug-In Upgrade for Industry-Standard
DG411/DG412/DG413
Improved rps(oN) Match Between Channels (32 max)
Guaranteed rrFLAT(ON) Over Signal Range (A4€)
Improved Charge Injection (10pC max)
Improved Off Leakage Current Over Temperature
(<5nA at +85°C)
Withstand Electrostatic Discharge (2000V min)
per Method 3015.7

> & o0 L 4

<&

Existing Features

Low rps(ON) (35Q2 max)

Single-Supply Operation +10V to +30V
Bipolar-Supply Operation +4.5V to +20V
Low Power Consumption (35uW max)
Rail-to-Rail Signal Handling
TTL/CMOS-Logic Compatible

L AR R 2R 2R 2R 4

Ordering Information

Applications

Sample-and-Hold Circuits

Test Equipment
Heads-Up Displays

Guidance & Control Systems

Military Radios

Communication Systems
Battery-Operated Systems
PBX, PABX

Audio Signal Routing

PART TEMP. RANGE PIN-PACKAGE
DG411CJ 0°C to +70°C 16 Plastic DIP
DG411CUE 0°C to +70°C 16 TSSOP
DG411CY 0°C to +70°C 16 Narrow SO
DG411C/D 0°C to +70°C Dice*

Ordering Information continued at end of data sheet.

*Contact factory for dice specifications.

Pin Configurations/Functional Diagrams/Truth Tables

TOP VIEW < < <
IN1 E—|> <]—E| IN2 IN1 E—|> :<I—E| IN2 IN1 E_|> <]—E| IN2
D1 |Z—o/£] ﬁ\o—ﬂ D2 D1 E—O/ZH.A [15] 02 D1 |Z404||A\O—E| D2
s1 [3] [14] s2 st [3] [14] s2 st [3] [14] 52
I mam [l v V- [4] mmam fal v V- [4] mmaxam ] v
ano [5]  DG411 fig w ano [5]  DG412 2] v, oo [5]  DG413 |2 v
s4 [6] [11] s3 s4 [6] [11] s3 s4 [6] [11] s3
D4 E—O\!J LJI/O—E D3 D4 E—o\vj lv/o—ﬁl D3 D4 E—o\é [Y/O_E D3
ma [ef> <o) ms ma B> <9l ms ma [ <ol s
DIP/SO/TSSOP DIP/SO/TSSOP DIP/SO/TSSOP
DGAT] DGAT2 DG413
LOGIC__ | _SWITCH LOGIC__|_swiTCH [OGIC [ SWITCHES [ SWITCTES
0 ON 0 OFF - = o
1 OFF 1 ON 1 o o
SWITCHES SHOWN FOR LOGIC 0" INPUT
MAXIM Maxim Integrated Products 1

For free samples & the latest literature: hitp://www.maxim-ic.com, or phone 1-800-998-8800.
For small orders, phone 1-800-835-8769.
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ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to V-

(GND -0.3V) to (V+ +0.3V)
(V--2V) to (V+ +2V) or 30mA
(whichever occurs first)

Continuous Current (any terminal) .........ccccoovieiiiieiiineen. 30mA
Peak Current
(pulsed at 1ms, 10% duty cycle max) ........cccceeveerninns 100mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C) .842mW
16-Pin Narrow SO (derate 8.70mW/°C above +70°C)...696mW
16-Pin CERDIP (derate 10.00mW/°C above +70°C)......800mW

16-Pin TSSOP (derate 6.7mW/°C above +70°C) ........... 457mW
Operating Temperature Ranges

DGAT_C i 0°C to +70°C

DG41_D -40°C to +85°C

Storage Temperature Range
Lead Temperature (soldering, 10sec)

-55°C to +125°C

Note 1: Signalson S, D, or IN 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+ =15V, V- =-15V, VL =5V, GND = 0V, VINH = 2.4V, VINL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

MIN

TYP

MAX

PARAMETER SYMBOL CONDITIONS UNITS
(Note 2)
SWITCH
Analog Signal Range VANALOG | (Note 3) -15 15 \
V+ =135V, T . C,D 17 45
Drain-Source V- =-13.5V, A= +25°
On-Resistance fDS(ON) Vp = 8.5V, A 7 30 Q
Is = -10mA Ta = TMIN to TmAX 45
On-Resistance V+ =15V, V-=-15V, | Tp = +25°C 3
Match Between Channels ArDS(ON) | VD = 10V, Q
(Note 4) Is = -10mA Ta = TmIN to TMAX 5
. V+ =15V, V- =-15V, | Ta = +25°C 4
On-Resist Flat A=+
(NnOteej;s ance Flatness FFLATON) | VD = +5V. OV, o
Is = -10mA TA = TMIN to TmAX 6
V+ = 16.5V, Ta = +25°C C,DA -0.25 -0.10 0.25
Source-Off Leakage Current -=-16.5V,
(Note 7) ISOFF) | vp = 4155V, Ta=Tmmto | CD 5 5 nA
Vs = ¥15.5V TMAX A -10 10
V+ = 16.5V, Ta = +25°C C,DA -0.25 -0.10 0.25
Drain-Off Leakage Current V- =-16.5V,
(Note 7) IDOFF) | yp = £15.5v, Ta=Tmnto | CD 5 5 nA
Vs = 5155V TmAX A -10 10
ID(ON) V+ = 16.5V, Ta = +25°C C,D,A -0.4 -0.1 0.4
Drain-On Leakage Current + V- =-16.5V,
(Note 7) IS©ON) | Vb =155V, Ta=Tunto | G0 -20 20 nA
Vs = F15.5V Tmax A -40 40
2 MAXI/MN
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ =15V, V- =-15V, VL =5V, GND = 0V, VINH = 2.4V, VINL = 0.8V, Ta = TMmIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)

INPUT

:jigtr‘]t Current with Input Voltage |\ | |\ = 2.4V, all others = 0.8V 0500 0.005 0500 | pA

'L”Opv‘v“ Current with Input Voltage |\ | |\ = 0.8V, all others = 2.4V 0500 0005 0500 | pA

SUPPLY

Power-Supply Range +4.5 +20.0 \
[l channeisonoroff | 1 = +25°C 4 00001 1

Positive Supply Current [+ V—+:_—16'5V’ HA
ViN = OV or 5V Ta = TMIN to TMAX -5 5
pll channels on or off, | 7, = +a5°C 4 00001 1

Negative Supply Current - V- :_—16'5V’ pA
VIN = OV or 5V TA = TMIN [0 TMaX © °
il channels on or off, | 7, - +as°C 4 00001 1

Logic Supply Current I V- =_—16.5V‘ pA
ViN = OV or 5V TaA = TMIN to TMAX -5 5
gl channels onor off, | T, = +25°C 4 00001 1

Ground Current IGND V- =_-16.5\/’ pA
VIN = OV or 5V Ta = TMIN to Tmax 5 5

DYNAMIC

= Ta=+25°C 110 175

Turn-On Time toN V.D =10V, A ns

Figure 2 Ta = TMIN to TMAX 220
= Ta = +25°C 100 145

Turn-Off Time tOFF V.D =10V, A ns
Figure 2 Ta = TMIN to TmaX 160
DG413 only,

Break-Before-Make Time Delay tD RL = 3009, Ta =+25°C 25 ns
CL = 35pF, Figure 3
CL = 1.0nF,

Charge Injection (Note 3) Q VGEN = 0V, Ta =+25°C 5 10 pC
RGEN = 0Q, Figure 4
RL = 50Q,

Off Isolation (Note 5) OIRR C| = 5pF, Ta = +25°C 68 dB
f = 1MHz, Figure 5
RL = 50Q,

Crosstalk (Note 6) CL = 5pF, Ta = +25°C 85 dB
f = 1MHz, Figure 6

Source-Off Capacitance Cs(orFF) | f=1MHz, Figure 7 Ta = +25°C 9 pF

Drain-Off Capacitance Cporr) | f=1MHz, Figure 7 Ta =+425°C 9 pF

- . CooNy + | ¢ _ ; - o
Drain-On Capacitance CsoN) f = 1MHz, Figure 8 Ta =+25°C 35 pF

MAXIMN
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ELECTRICAL CHARACTERISTICS—Single Supply
(V+ =12V, V-=0V, VL =5V, GND = 0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)
SWITCH
Analog Signal Range VaANALOG | (Note 3) 0 12 \
V+=10.8V, Ta = +25°C 40 80
Drain-Source On Resistance DS(ON) | VD = 3.8V, Q
Is = -10mA TA = TMIN to TMAX 100
SUPPLY
All channels on or off, | Ta = +25°C -1 0.0001 1
Positive Supply Current [+ V+ =13.2V, pA
VIN = OV or 5V Ta = TMAX -5 5
All channels on or off, | Ta = +25°C -1 0.0001 1
Negative Supply Current - V+ =13.2V, HA
VIN = 0V or 5V Ta = TMAX -5 5
All channels on or off, | Ta = +25°C -1 0.0001 1
Logic Supply Current IL VL =5.25V, pA
VIN = OV or 5V TA = TMAX -5 5
All channels on or off, | Ta = +25°C -1 -0.0001 1
Ground Current IGND Vi =5.25V, LA
VIN = OV or 5V TaA = TMAX -5 5
DYNAMIC
= Ta = +25°C 175 250
Turn-On Time tON V.S =8V, AZT ns
Figure 2 TA = TMIN to TmAX 315
= Ta = +25°C 95 125
Turn-Off Time tOFF V.S 8v, ATT ns
Figure 2 Ta = TMIN to TMAX 140
DG413 only,
Break-Before-Make Time Delay tD RL =300Q, CL = 35pF, | Ta = +25°C 25 ns
Figure 3
CL = 1.0nF,
Charge Injection VGEN = 0V, _ o
(Note 3) Q| Raen =0V, Ta=+25°C 5 10 pC
Figure 4
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:
Note 4:

Guaranteed by design.
ARoON = ARoON max - ARoN min. On-resistance match between channels and flatness are guaranteed only with

bipolar-supply operation. Flatness is defined as the difference between the maximum and minimum value of on resistance
as measured at the extremes of the specified analog signal range.

Note 5:
Note 6:
Note 7:

Off Isolation = 20 log (VD/Vs), VD = output, Vs = input to off switch. See Figure 5.
Between any two switches. See Figure 6.
Leakage parameters IS(OFF), ID(OFF), and ID(ON) are 100% tested at the maximum rated hot temperature and guaranteed
by correlation at +25°C.

MAXIMN
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Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANGE vs. Vp AND ON-RESISTANGE vs. Vp AND ON-RESISTANGE vs. Vp AND
POWER-SUPPLY VOLTAGE TEMPERATURE TEMPERATURE (SINGLE SUPPLY)
. . 160 .
[ e 5V, z 60 b g V-= 0V g
V- = -5V A g ve=1o SR ;
60 [B: vs=10v, /\/ A 50 fV-=-18V \
V-=-10V .
50 . e 151, 20 Ta=+125°C 120 e
~ V- =15V ~ 7N Ta=+85°C /N _ +=
2 40 |0 ve=20v, e //\ g 100
s V=20V B |g s 30 N 2 N g
8 3 a 8 NT—_ N 8 8
N v N~ -
a — 1 _ 20 ~ Vi =10V
20 ~—— » ~H——7 60
" T = 425°C L —— " | Vi=15v
10 Th = 55°C 40 LA Vi = 20V
| T
0 0 20
-20 -10 0 10 20 -20 10 0 10 20 0 5 10 15 20
Vp (V) Vp (V) Vp (V)
ON-RESISTANCE vs. Vp OFF LEAKAGE CURRENTS vs. ON LEAKAGE CURRENTS vs.
(SINGLE SUPPLY) TEMPERATURE TEMPERATURE
80 — . 100 —_— e 100 — .
Vi =12V ‘ ‘ 2 Vi = 16.5V 2 V4 = 16.5 :
V- = 0V 8 V-=-16.5V 8 V-=-16.5V 8
0 7~ Ta=+125°C 10 fvp==215v 10 Fyp==s15v
—~ | _ Vg = 15V Vg = +15V
60 Ta = +85°C < 1 A = A1
a / = S
g 50 Ta=+25°C SN S od 7
40 e = N
% 0.01 3 0.01 / v
30 0.001 0.001 //
20 0.0001 0.0001
0 5 10 15 20 -55 +25 +125 -55 +25 +125
Vp (V) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE INJECTION vs.
ANALOG VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
60 ‘ . 100 —_— .
Vi =15V z A l+atVs =165V z
w0 LV-=-1sv CL = TnF 2 o | B Fatv-=-tesv 8
[~V =5V [ C: I atV =5V
20 ~ 1
A < A
a E
! = 01 B
o -~
L B c
-20 0.01
-40 0.001
-60 0.0001
20 -5 10 5 0 5 10 15 20 -55 +25 +125
Vp (V) TEMPERATURE (°C)

MAXIN 5
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Pin Description

PIN NAME FUNCTION
1,16,9,8 IN1-IN4 Inputs
2,15,10,7 D1-D4 Analog-Switch Drain Terminal
3,14,11,6 S1-54 Analog-Switch Source Terminal
4 V- Negative Supply-Voltage Input
5 GND Ground
12 VL Logic Supply Voltage
13 V+ Positive Supply-Voltage Input—connected to substrate

Applications Information

Operation with Supply Voltages
Other Than 15V
Using supply voltages other than 15V will reduce the
analog signal range. The DG411/DG412/DG413 switch-
es operate with 4.5V to 20V bipolar supplies or with
a +10V to +30V single supply; connect V- to OV when
operating with a single supply. Also, all device types
can operate with unbalanced supplies such as +24V
and -5V. VL must be connected to +5V to be TTL com-
patible, or to V+ for CMOS-logic level inputs. The
Typical Operating Characteristics graphs show typical
on-resistance with £15V, +10V, 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 may cause permanent damage to the devices.
Always sequence V+ on first, followed by V|, V-, and
logic inputs. If power-supply sequencing is not possi-
ble, add two small, external signal diodes in series with
supply pins for overvoltage protection (Figure 1).

Adding diodes reduces the analog signal range to 1V
below V+ and 1V below V-, without affecting low switch
resistance and low leakage characteristics. Device
operation is unchanged, and the difference between
V+ and V- should not exceed +44V.

V+

Vi

Figure 1. Overvoltage Protection Using External Blocking Diodes

MAXIMN




Improved, Quad,

SPST Analog Switches

Timing Diagrams/Test Circuits

MAXIMN
+5V +15V DG411
W tr < 20ns | | 85%
Logic tt < 20m Vi v+ SWITCH OUTPUT
INPUT / SWITCH St D1
ov AUl
INPUT °/ Vour
E RL CL
" ! 3009:|: 35pF
>
GND V- - e
SWITCH oy — | mﬁ T T
OuTPUT ov -15V
REPEAT TEST FOR IN AND S, FOR LOAD
LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES CONDITIONS, SEE Electrical Characteristics.
THAT HAVE THE OPPOSITE LOGIC SENSE. Cr INCLUDES FIXTHRE AND STRAY CAPACITANCE.
Vour=Vs (RL +1DS(ON) )
Figure 2. Switching-Time
NAXI
LOGIC +3V Y Y DG413
INPUT ’l 50% S‘ | |
% ] Vourt
Vg1 =+10V
SWITCH —CO o4V N Vg = +10V Cu
OUTPUT 1 = xvoun \ ]
(Vo1) o — 7
SWITCH L0GIC
RI%TQF;UT 2 ~ 0.9xVourt2 INPUT
Wty (e =t |- —
Cy INCLUDES FIXTURE AND STRAY CAPACITANCE.
Figure 3. DG413 Break-Before-Make
45V +15V NAXI
AVOUT ‘ | | DG411
DG412
v VL V* DG413
out Reen
f rW S T Vout
IN H
OFF OFF c
ON VGEN = L
l GND %l V- :|:
m 1 1 =
N OFF OFF - - -15V
Q= (AVoyr)(CL)
ViN=+3V
IN DEPENDS ON SWITCH CONFIGURATION; L TNEr
INPUT POLARITY DETERMINED BY SENSE OF SWITCH. -
Figure 4. Charge-Injection
AXIW 7
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Timing Diagrams/Test Circuits (continued)

+15V 5 AMAXIM MAXIMN
c DG411 G+ 0V DG411
i ‘ DG412 IRl | DG412
SIGNAL — - DG413 SIGNAL — ] y DG413
GENERATOR + i * L 50Q
9 S GENERATOR 0dBm ~ o'/A o] ~
Q —— 0Vor i i /M:L
— - 24V = M : N| = —
= <] IN 9 —  Vor24v o—?——|> <] ? OV or 2.4V
ANALYZER D r = = 5 =
>—e 9 ANALYZER |-—e— A S
RS = GND v c . Y e V- C
— L e
1 —h 1 +—h
= = -15V — — — -15V L
Figure 5. Off-Isolation Figure 6. Crosstalk
o Y S amam ¢ S v ”B’éﬂ;"‘
DG411
‘ DG412 H ‘ DG412
L DG413 = - bG413
- s V+ Vi + X
P CAPACITANCE
K METER N
! 0V or
1 IN oVor { |\ — ———— | 1 N\e----- .<|__
CAPACITANCE N < f= 1MHz 2.4V
METER ; —
i B _D;[
f= 1MHz —© oD v . GND V- c

!

-15V

-15V

!

Figure 7. Channel-Off Capacitance

Figure 8. Channel-On Capacitance

MAXIMN




Improved, Quad,
SPST Analog Switches

__Ordering Information (continued) Chip Topography

PART TEMP. RANGE PIN-PACKAGE 1IN N2 D2

DG411DJ -40°C to +85°C 16 Plastic DIP

DG411DY -40°C to +85°C 16 Narrow SO i A
DG411DK -40°C to +85°C 16 CERDIP $1 i ‘

DG411AK -55°C to +125°C | 16 CERDIP** i 52
DG412CJ 0°Cto +70°C | 16 Plastic DIP i

DG412CUE 0°C to +70°C 16 TSSOP :

DG412CY 0°Cto+70°C | 16 Narrow SO v-—H V+ 0.097"
DG412C/D 0°Cto +70°C | Dice* GND —Hi v, (2.46mm)
DG412DJ -40°C to +85°C 16 Plastic DIP :

DG412DY -40°C to +85°C 16 Narrow SO H

DG412DK -40°C to +85°C 16 CERDIP st M .
DG412AK -55°C to +125°C | 16 CERDIP**

DG413CJ 0°C to +70°C 16 Plastic DIP D4

DG413CUE 0°Cto +70°C | 16 TSSOP N4 N3 D3

DG413CY 0°C to +70°C 16 Narrow SO

DG413C/D 0°C to +70°C | Dice* 0.080" >

DG413DJ 40°C to +85°C | 16 Plastic DIP (2.03mm)

DG413DY -40°C to +85°C 16 Narrow SO

DG413DK -40°C to +85°C 16 CERDIP

DG413AK -55°C to +125°C 16 CERDIP** TRANSISTOR COUNT: 136

SUBSTRATE CONNECTED TO V+

Erroarciyoa/k oa

* Contact factory for dice specifications.
“*Contact factory for availability and processing to MIL-STD-883B.
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10

=

—F —
] —E1—]
7
A3
|- 0°-15°
C—— 4—

l—ecpA —i

LeB—'

INCHES _[MILLIMETERS| INCHES _[MILLIMETERS]

MIN | MAX [ MIN | MAX MIN | MAX | MIN | MAX [N
Al-—— [0180 [--- [4572 0.348[0.390| 8.84] 9.91 [8 |AB
A1[0.020 [-—— [0.508 | ——- 0.735[0.765[18.67 [19.43 [14 |AC
A2[0125 [0.175 [3.18 [4.45 0.745[0.765[18.92 [19.43 [16 |AA
3[0.055[0.080 [1.40_[2.03 .885[0.915 [22.48[23.24[18 [AD
B [0.015 [0.021 [0.381 [0.533 015 [1.045 [25.78[26.54]20 |AE
[BL[0.045 [0.060 [1.14 [1.524 14 _|1.265 [28.96]32.13 [24|AF
C [0.009 [0.014 [0.229]0.355 360 [1.380 [34.54]35.0528[*35
[D1]0.005 [0.080 [0.13 [2.03
E [0.300 [0.325[7.62 [8.255| MotES:
1]0.275[0.295[6.985]7.493| & MBLD FLASH OR PROTRUSIONG N
e |0.100 —-—— |2.54 —_— TO EXCEED .1Smm C006*)
eA0.300 [ === [7.68 [—== | 3 FEETS JEDEC MIMLXX A5 SHOWN
eBl -—— 10400 [-——_li0l6 sls':mA&%ETEAggzc MS-095-AH
L 10115 ]0.150 |2.921]3.81 6. N = NUMBER OF PINS

PDIPN.EPS

AL PACKAGE FAMILY DUTLINE: PDIP .300° . 21-0043

Package Information

MAXIMN



Improved, Quad,
SPST Analog Switches

MAXIMN

HHH HHH *
o B
FEHE B8 HJ
——D— | | s
I=TEL u@%
e B*H* j EC LJ L
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN |MAX MIN MAX | MIN |MAX | N |MS012)
A]0.053]0.069]| 1.35]1.75 D]0.189 10197 | 4.80]5.00 |8 A
A1/0.004 [0.010 | 0.10 |0.25 D|0.337]0.344]| 8.55|8.75|14| B
B|0.014 |0.019 | 0.35]0.49 D]0.386|0.394| 9.80]10.00]16] C
C|0.007 10010 | 019 ]0.25
B 0.050 127 NOTES:
E (0150|0157 3.80(4.00 {, D&E DO NOT INCLUDE MOLD FLASH
H[0.228]0.244] 580]6.20 B EXEeD o coery s NoT
0.010 |0.020| 0.25|0.50 3 ngsns (TUEIMBE COPLANAR WITHIN
0016 ]0.050] 0.40]1.27 4 CONTROLLING DIMENSION. MILLINETER
5. MEETS JEDEC MSQl2-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
Y "
MAXIM [%EEKAEE FAMILY DUTLING: SOIC ‘150] [21—0041 A

ko covn. e ey

INCHES  [MILLIMETERS INCHES  |MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N [CASE]
Al--- 10200]--—- |508 D| ——- 10405 --- 1029 | 8 |PD4
B 0014 0023|036 | 058 D| -——-10785 14 |C:D1
B1] 0.038| 0.065|0.97 | 165 D| -——- 10840 16 |ED2
C 0008]0015]020 |0.38 D] ——-10960 18 |V
E [0220]0310]559 787 | |D| ——- [1.060 20 |RI8
E1] 0,290/ 0.320| 7.37 [ 813 D| -——- [1.280 24 L:ﬁ
e 0.100 254
L 10.125]0.200]| 318 |5.08 | ygres
L1 0150] -—- 1000 | -—- L. CONTROLLING DIMENSION: INCH
Q| 0015|0070/ 038 |1.78 | @ ggEgiui/sﬁS[NCAAéEDVEIEuTlﬂigEECDNF]GURATIDN Hl
S|-—— |0098] === | 249 | 3 N = NUMBER OF PINS
S11 0005 -——- 013 [ -——

AKXV [PAEKAGE FAMILY DUTLINE: CDIP 300"

[21—0045 A

e covn. wh ey

Package Information (continued)
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Package Information (continued)

o
4
s COMMON DIMENSIDNS w
100 100 X % [CMILLIMETER: N &
RGN A MIN. AX. MIN‘ %‘ 2
— Al — 2
BTz 100700 AE R EE e
| ! [A] 085 | 055 | 033 37
H 1 b 0.19 30 .007 12
{J t [bl 019 25 | .007 10
100 c 090 20 00335 08
Y c 50 135 35 053
D|SEE VARIATIONS [SEE VARIATIONS
E 30 .50 169 1
L 1 e 0.65 BSC 1026 BSC
exPOSED — H| 625 S0_| 246 256
IR e JUTnureT S VRS IStr VAT
N|SEE_VARIATIONS [SEE VARIATIONS
N Y | 285 315 [ AT 124
10P VIEW BOTTOM VIEW < 8% 0° 8
JEDEC VARIATIONS
MO-153 | N MILL IMETERS INCHES
& ¢ MIN: MAX: MIN: MAX:
Az ¢ AB 141D 490 S10 193 .201
AC 1610 [ 490 510 [ 193 [ 201
ﬁ @ _ ACEF [1eTo [ ss0 [ aio [ 153 o0l
=3 X | 285 | 315 | lip 124
A AD 20| D 6.40 6. o2 260
" XEAT]NG SeE—~"  —— € AD-FP [20]D 6.40 [3 52 .260
DETAIL A ; 4.00 4u S 71
AE 24 7.70 7.90 -303 311
SIDEVIEW, NDVIEW AF 28D | 960 | 980 | 378 | .38
AF-EP D | 560 | 980 | 378 | 386
X[ 535 [ 565 [ .21l 202

023 ° T bl
2
v SN
T—% i 1 ! Leap TP pETAIL
Ll . peran

Bast neraL —1

NOTES:

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 1S mm PER SIDE. eiciaRe T

3. CONTROLLING DIMENSION: MILLIMETER.

4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE,

S. DIMENSIONS X AND Y APPLY 1O EXPOSED PAD CEP> VERSIDNS DNLV‘ PACKAGE DUTLINE, TSSOP, 440nn BODY, 065 PITCH

6. EXPOSED PAD FLUSH VITH BOTTOM OF PACKAGE WITHIN .002°. APPROVAL ‘“‘““"E'IE“"U“‘UZ: 5 1/
- i

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.
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