0.9Q, Low-Voltage, Single-Supply Quad SPST

Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to GND

Vb, IN -0.3V to +4V
COM_, NO_, NC_(Note 1) ...ccoceviiiiiiine -0.3Vto (V+ + 0.3V)
Continuous Current (COM_, NO_, NC_)......ccceovviiiarirne +100mA
Peak Current COM_, NO_, NC_

(pulsed at Tms 10% duty CyCle)......cccovvvviiiiiiiienne, +200mA
Continuous Power Dissipation (Ta = +70°C)

14-Pin TSSOP (derate 9.1W/°C above +70°C) ............ 727TmW

16-Pin QFN (derate 16.9W/°C above +70°C) ............ 1349mW

Operating Temperature Range ..........c..ccccoeveenenn -40°C to +85°C
Junction Temperature...........ccoocovviiiiiiiiiii +150°C
Storage Temperature Range ............ccccooeenn -65°C to +150°C
Lead Temperature (soldering, 10S) .....c.ccceevviiriaieannanne. +300°C

Note 1: Signals on COM_, NO_, or NC_ exceeding V+ or GND are clamped by internal diodes. Limit forward diode 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—Single +3V Supply

(V+ = +2.7V to +3.6V, V|H_ = +1.4V, V|L_ = +0.5V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at V+ = +3.0V,

Ta = +25°C.) (Notes 2, 3)

MAX4751/MAX4752/MAX4753

PARAMETER ‘ SYMBOL | CONDITIONS Ta MIN TYP MAX UNITS
ANALOG SWITCH
Vcom.,
Analog Signal Range VNO_, 0 V+ \
VNC_
V+ =27V, +25°C 0.6 0.9
On-Resistance (Note 4) RoN lcom_ = 100mA, Q
VNO_ or VNe_ = 1.5V TMIN to TMAX 1
On-Resistance Match Between Vi =27V, +25°C 0.03 0.12
Channels (Notes 4, 5) ARON ICom.. = 100mA, Q
' VNO_ or VNC_ = 1.5V TMIN to TMAX 0.15
On-Resistance Flatness Vi =27V, +25°C 0.04 0.1
(Note 6) RFLAT(ON) | IcomM_= 100mA, Q
VNO_or VNe_ = 1V, 1.5V, 2V | TMIN to TmAX 0.12
NO_ or NC_ Off-Leakage Current | INO_(OFF), xg;MS'(iVé 3V 3.6V +25°C 25 0002 +25 A
(Note 7) INCOFF) | o_or Ve = 3.6V, 0.3V | Tuinto Tuax | -5 +5
COM_ Off-Leakage Current V+ =3.6Y, Vcom_ = 0.3V, +25°C 25 0002 +25
(Note 7) lcoM_(oFF) | 3.6V, VNo_ or VNC_ = 3.6V, nA
0.3V TMIN to TmAX -5 +5
_ — +25°C -2.5 0.002 +2.5
COM_ On-Leakage Current V+ =36V, Voom = 0.3V,
(Note 7) lcom_(oN) | 3.6V, VNO_ Qr VNG = 0.3V, nA
3.6V, or floating TMIN to TMAX 5 45
2 M AX1L/V
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

ELECTRICAL CHARACTERISTICS—Single +3V Supply (continued)

(V+ = +2.7V to +3.6V, VIH_ = +1.4V, V|L_ = +0.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at V+ = +3.0V,

Ta = +25°C.) (Notes 2, 3)

PARAMETER | symBoL | CONDITIONS | Ta | MmN TYP  MAX | UNITS
SWITCH DYNAMIC CHARACTERISTICS
VNO_or VNC_ = 1.5V, +25°C 6 30
Turn-On Time tON RL = 50Q, C| = 35pF, ns
Figure 1 TMIN to TMAX 30
VNoO_ or VNC_ = 1.5V, +25°C 10 25
Turn-Off Time tOFF RL = 50Q, C| = 35pF, ns
Figure 1 TMIN to Tmax 25
Break-Before-Make (Note 8) VNo_and VNc._ = 1.5V, +25°C !
(MAX4753 Only) tBBM RL = 50Q, CL = 35pF, ns
Y Figure 1 TMIN to TmAX 2
- VGEN =0, RGen =0, 0
Charge Injection Q CL = 1.0nF, Figure 2 +25°C 21 pC
NO_ or NC_ _ . o
Off-Capacitance Corr f = 1MHz, Figure 3 +25°C 31 pF
COM_ Off-Capacitance Ccom_(oFF) | f= 1MHz, Figure 3 +25°C 30 pF
COM_ On-Capacitance Ccom_(oN) | f= 1MHz, Figure 3 +25°C 75 pF
RL = 50Q, f=10MHz | +25°C -51
Off-Isolation (Note 9) Viso CL = 5pF, dB
Figure 4 f=1MHz +25°C -65
RL = 509, f=10MHz | +25°C -70
Crosstalk CL = 5pF, daB
Figure 4 f=1MHz +25°C -80
o . f = 20Hz to 20kHz, o o
Total Harmonic Distortion THD VoM. = 2Vp-p, RL = 320 +25°C 0.031 %o
DIGITAL I/O
Input Logic High VIH_ TMINtO TmMAx | 1.4 \
Input Logic Low Vi TMIN to TMAX 0.5 V
Input Leakage Current lIN_ ViN_=0orV+ TmIN to TMAX -1 0.0005 +1 pA
POWER SUPPLY
Power-Supply Range V+ +1.6 +3.6 \
Positive Supply Current [+ V+ =36V, ViN_=0o0rV+ 1 uA
N AXIW 3
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MAX4751/MAX4752/MAX4753

0.9Q, Low-Voltage, Single-Supply Quad SPST

Analog Switches

ELECTRICAL CHARACTERISTICS—Single +1.8V Supply

(V+ = +1.8V, ViH = +1V, V)L = +0.4V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 2, 3)

PARAMETER ‘ SYMBOL | CONDITIONS ‘ Ta | MIN TYP MAX UNITS
ANALOG SWITCH
. Vcom_,
Analog Signal Range - 0 V+ \
g9 ° VNO_, VNC_
V+ =18V, +25°C 1.4 25
On-Resistance (Note 4) Ron Icom_ = 10mA, Q
VNo_or Vnc_ = 0.9V TMIN to Tmax 3
On-Resistance Match Between V+ =18V, +25°C 0.05 0.25
Channels ARON Ilcom_ = 10mA, Q
(Notes 4, 5) VNO_ or VNc_ = 0.9V TMIN to TMAX 0.25
SWITCH DYNAMIC CHARACTERISTICS
VNoO_ or VNc_ = 1.0V, +25°C 25 35
Turn-On Time tON RL = 50Q, C| = 35pF, ns
Figure 1 TMIN to TMAX 35
VNoO_ or VNC_ = 1.0V, +25°C 20 25
Turn-Off Time tOFF RL = 50Q, CL = 35pF, ns
Figure 1 TMIN to TmAx 30
o VGEN = 0, Rgen = 0, °
Charge Injection Q CL = 1.0nF, Figure 2 +25°C 8 pC
DIGITAL I/0
Input Logic High ViH TMINtO TMAX | 1.0 v
Input Logic Low ViL_ TMIN to TMAX 0.4 v
Input Leakage Current lINZ VIN_=0or V+ TMIN to TMAX -1 0.0005 +1 pA
POWER SUPPLY
Power-Supply Range V+ +1.6 +3.6 \
Positive Supply Current I+ VIN_=0or V+ 1 pA

Note 2:
Note 3:
Note 4:
Note 5:
Note 6:

specified analog signal ran
Note 7:

Ta = +25°C.
Note 8:
Note 9:

ges.

Guaranteed by design, not production tested.
Off-Isolation = 20log1o[Vcom / (VNC or VNO)], Vcom = output, VNC or VNO = input to off switch.
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The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.
Parts are tested at +85°C and guaranteed by design and correlation over the full temperature range.
RoN and ARon matching specifications for QFN-packaged parts are guaranteed by design.
ARON = RON(MAX) - RON(MIN)
Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

Leakage parameters are 100% tested at the maximum-rated hot operating temperature and guaranteed by correlation at
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

Typical Operating Characteristics
(V+ = +3V and Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom TURN-ON/TURN-OFF TIME
ON-RESISTANCE vs. Vgom AND TEMPERATURE vs. SUPPLY VOLTAGE
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

™ Typical Operating Characteristics (continued)
lﬂ (V+ = +3V and Ta = +25°C, unless otherwise noted.)
ﬂ' TOTAL HARMONIC DISTORTION SUPPLY CURRENT vs.
* vs. FREQUENCY SUPPLY VOLTAGE AND TEMPERATURE
< I 1000 ‘ -
0.034 E z
E : 100 | Ta=+85°C ——T |
0.032 V4 =3.0V —— z
N 0,030 A 10 d
. -
= = Ta=+25°C —
3] < oo s e
N = = d | | -
0026 e
v 0.1 Ta=-40°C —1
0024 =
> | Jau
0.01
< 0022 N4
0.020 0.001
1 10 100 1k 10k 100k 0 04 08 12 16 20 24 28 32 36
N FREQUENCY (H2) Vi (V)
A o
] Pin Description
E PIN
MAX4751 MAX4752 MAX4753 NAME FUNCTION
TSSOP QFN TSSOP QFN TSSOP QFN
1,3, 15, 1, NO1, NO2, . )
8 11 7 11 — — — — NO3, NO4 Switch Normally Open Terminals
1,3, 15,1, NC1, NC2, . .
— — 8, 11 711 — — NC3, NC4 Switch Normally Closed Terminals
— — — — 3, 11 1, 11 NC2, NC4 Switch Normally Closed Terminals
— — — — 1,8 15,7 NO1, NO3 Switch Normally Open Terminals
2, 4, 16, 2, 2, 4, 16, 2, 2, 4, 16, 2, COM1, COM2, Switch Common Terminals
9,10 8,9 9,10 8,9 9,10 8,9 COM3, COM4
7 6 7 6 7 6 GND Ground
13, 5, 13, 4, 13, 5, 13, 4, 13, 5, 13, 4, IN1, IN2, Logic Control | ;
6, 12 5,12 6, 12 5,12 6, 12 5,12 IN3, IN4 ogic Lontrot Inputs
14 14 14 14 14 14 V+ Positive Supply Voltage
— 3,10 — 3,10 — 3, 10 N.C. No Connection. Not internally connected.
6 MNMAXIW
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

Test Circuits/Timing Diagrams

V+
| tR < 5ns
tF < 5ns
V+ NO_ b— o V||E+0.5V —————————————————
NI - 0
MAX4751
IN_ COM_ Veom_
GND 50Q 35DF
Vi
V 5V
V. —— NC_ v NO_ |— Vno_ ‘TNJrOS
mMaxim T
MAX4753
- COM Veou. Mo orhe- N oo N o
H H o ' ' o
Voom_ P P
GND 50Q 35pF Lo Lo
0 — —
J_ tggM —  a— —» - gy
- - - taem = ton(no_) - torF(Ne)
OR
taem = ton(NC_) - toFF(NO_)
Figure1. Switching Times
MAXI/V 7
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0.9Q, Low-Voltage, Single-Supply Quad SPST

Analog Switches

™M Test Circuits/Timing Diagrams (continued)
N V+
v Reen V|+
Ve
¢ AAT L
NO_ T NO_
< OR = OR}—o
MAXIM \_ MAXIM NC_ 1MHz
Maxazst MAX4751 CAPACITANCE
N Vi MAx4r52 xS MAX4752 ANALYZER
IN_  MAX4753 com_ T Vour REQUIRED | IN=  MAX4753 COM_ —
ln GND CL GND
N J_ I 1000pF T
< v Ve == == ro o T Figure 3. NO_, NC_, and COM_ Capacitance
IN )
E O N /
MAX4752 MAX4751
F 5 5 *
ﬁ Vour \ / AVour
* AVour IS THE MEASURED VOLTAGE DUE TO GHARGE TRANSFER
< ERROR Q WHEN THE CHANNEL TURNS OFF.
E Q=AVoyr x Cp
Figure 2. Charge Injection
V+  01uF
¢ NETWORK
= ANALYZER
V& NO 50Q 50Q
NC_
AU
MAX4751
MAX4752 I MEAS — REF
w*\o_ MAXA753 com |——— )
_EO GND — 5Q  50Q —
B = = =
MEASUREMENTS ARE STANDARDIZED AGAINST . _ oo Vour
SHORT AT SOCKET TERMINALS. OFF-ISOLATION IS OFF-ISOLATION = 20log -
MEASURED BETWEEN COM AND “OFF” TERMINAL Vour
ON EACH SWITCH. ON-LOSS IS MEASURED BETWEEN ~ ON-LOSS = 20l0g 7 =

COM AND “ON” TERMINAL ON EACH SWITCH. SIGNAL
DIRECTION THROUGH SWITCH IS REVERSED; WORST
VALUES ARE RECORDED.

*ADD 50Q TERMINATION FOR
OFF-ISOLATION

Figure 4. Off-Isolation, On-Loss, and Crosstalk

MAXIMN
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0.9Q, Low-Voltage, Single-Supply Quad SPST

Detailed Description

The MAX4751/MAX4752/MAX4753 are low 0.9Q max (at
V+ = 3V) on-resistance, low-voltage quad analog
switches that operate from a +1.6V to +3.6V single sup-
ply. CMOS construction allows switching analog signals
that are within the supply voltage range (GND to V+).

When powered from a +3V supply, the 0.9Q (max) RoN
allows high continuous currents to be switched in a
variety of applications.

Applications Information

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, followed by NO_, NC_, or
COM_. If power-supply sequencing is not possible, add
two small-signal diodes (D1, D2) in series with the sup-
ply pins for overvoltage protection (Figure 5). Adding
these diodes reduces the analog signal by one diode
drop below V+ and one diode drop above GND, but
does not affect the low switch resistance and low leak-
age characteristics of the device. Device operation is
unchanged, and the difference between V+ and GND
should not exceed 4V.

Power-supply bypassing is needed to improve noise
margin and to prevent switching noise propagation
from the V+ supply to other components. A 0.1uF
capacitor, connected from V+ to GND, is adequate for
most applications.

Logic Inputs
The MAX4751/MAX4752/MAX4753 logic inputs can be
driven up to +3.6V regardless of the supply voltage. For
example, with a +1.8V supply, IN_ may be driven low to
GND and high to +3.6V. Driving IN_ rail-to-rail mini-
mizes power consumption.

Analog Signal Levels
Analog signals that range over the entire supply voltage
(V+ to GND) can be passed with very little change in on-

MAXIMN

Analog Switches

POSITIVE SUPPLY
* MAXIM
A MAX4751
Vs MAX4752
MAX4753
COM NO

—o
Vg%

ND

G
bl

Figure 5. Overvoltage Protection Using Two External Blocking
Diodes

resistance (see the Typical Operating Characteristics).
The switches are bidirectional, so the NO_, NC_, and
COM_ pins can be used as either inputs or outputs.

Layout
High-speed switches require proper layout and design
procedures for optimum performance. Reduce stray
inductance and capacitance by keeping traces short
and wide. Ensure that bypass capacitors are as close
to the device as possible. Use large ground planes
where possible.

Chip Information

TRANSISTOR COUNT: 228
PROCESS: CMOS
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

™ Pin Configurations/Functional Diagrams/Truth Tables (continued)
N TOP VIEW = = =
v 8 2 =z = 8 2 x = S 2 =z =
* yAaE \T[ 2 N\ / o [2 |_| e e \T[ e \
< noz | 12| Ne2 YTE N4 NC2 IN4
E COM2 1| nos  come NC4  COM2 NC4
MAXI MAXI N AXIN
N N.C. A Maxarst N.C. N.C, WAxdzs2 [o]ne  ne|s] WMAX4753 E NC.
lﬂ |N2 /;I_’_l_‘ com4 |N2 coms N2 4 r,_‘_D/—IF_‘ 9 | coms
o (&) o
] QFN QFN QFN
E MAX4751 MAX4752 MAX4753
= INPUT | SWITCH STATE INPUT | SWITCH STATE INPUT | SWITCHES 1, 8 | SWITCHES 2, 4
™= Low OFF Low ON LW OFF ON
T} HIGH N HIGH OFF FIGH on OFF
10 AKX
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

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.)

w
o
w
321 é
s, COMMON DIMENSIONS S
% [ MILLIMETERS INCHES 3
%[ MIN. MAX. | MIN. MAX. &
G} Al — [ 10 043 2
A | 005 015 | .002 006 [
H Ae| 085 095 | 033 037
b | 019 030 | .007 012
bs | 019 025 | 007 010
c | 009 020 | .004 008
K | 009 014 | .004 006
D |SEE VARIATIONS |[SEE VARIATIONS
TOP VIEW BOTTOM VIEW E| 430 | 450 | 169 | 177
e 0.65 BSC 026 BSC
H|] 625 | 655 [ 246 [ 258
3 SEE DETAIL A ¢ L| 050 | o070 | 020 | .028
l— A fe -~ c N [SEE VARIATIONS [SEE VARIATIONS
imTm m (imimim s IR I =~/ el 00 [ 8 Jo [ 8
L < »
o.10]c gf; -~ f
n——l % \_SEATING EA-‘
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. MAX. MIN. MAX.
025 l'— " AB-1 |14 D | 490 5.10 193 201
: ! AB 16| D[ 490 5.10 193 201
BSC : : : .
VITH PLATING\ AC 20| D | 6.40 6.60 252 260
T | AD 24| D | 770 | 790 | .303 | .31
_~ cl c AE 28| D | 9.60 980 | .378 | .386
BASE METAL —T = |
LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 01S5mm PER SIDE EDDALLAS >,
3, CONTROLLING DIMENSION: MILLIMETER SEMICONDUCTOR s Vl/]‘l/l/l
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. 'N* REFERS TO NUMBER OF LEADS TITE:
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-J) THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPROVAL TOCUWENT CONTRAL NG, RV 1
DIRECTION INDICATED 21-0066 F /1
N
MAXI/V 11
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

™ Package Information (continued)
lﬂ (The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
N go to www.maxim-ic.com/packages.)
NJ 2
* |l— b2 — A e
< A . b S0 0@ICAE] =
[ D2/2 —= =
INDEX AREA PIN #1 ID
E (/2 X E/2)\ I——D/zﬁ ! | /— E
) | T S
m E/2 —Ii—E- T — T I 59
E2/2 >
. —_ : — = = q
N ; Zr -l "1 7B =l :
T | <= ——
* S ER . _/ M0 | L
DETAIL A M, I
! 2x [BS[oT8[0 b
¢ — l-—(ND- 1) X [€]
E BOTTOM VIEW
N
A o
o : :
v [/To-10]c Ao.os]c] (R IS OPTIONAL)
—] —A | |
* —n2 [ I i [ i
— A1 i i1 | T
T ‘ i L '
E -] N TERMINAL TIP i |-z
EVEN TERMINAL ODD TERMINAL
DETAIL A
N,
sEAT'NG PLANE PROPRIETARY INFORMATION
"™ PACKAGE OUTLINE
12 & 16L, QFN THIN, 3x3x0.8 mm
SI DE VI Ew APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0136  |c |/
12 INAXIMW
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0.9Q, Low-Voltage, Single-Supply Quad SPST
Analog Switches

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.)

PKG 12L 3x3 16L 3x3

REF.| MIN. [ NOM. | MAX. | MIN. | NOM. | mAX. EXPOSED PAD VARIATIONS

A [o70| 075 [ o080 [ 070 [ 075 [ 080 PKG. D2 E2

b [020] 025 |0.30 | 020 | 025 | 0.30 CODES [N, Nom. [MAX. | MiN. [Nom. [max.| PN [ JEDEC
D 290 | 3.00 3.10 | 2.90 | 3.00 3.10 T12331 095 110 [1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-1
E 2.90 | 3.00 3.10 | 290 | 3.00 3.10 T1633-1 095 | 110 [1.26 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-2
e 0.50 BSC. 0.50 BSC. T1633F-3 | 065 | 0.80 [ 0.95 [ 0.65 | 0.80 | 0.95 | 0.225x 45° -
L [o045] o055 [ o065 | 030 [ 040 [ os0

N 12 16

ND 3 4

NE 3 4

A | o | 002 Joos| o | 002 | oos

A2 0.20 REF 0.20 REF

k Jos] - [ - Joas] - T -

NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.

& ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220 REVISION C.
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PROPRIETARY INFORMATION

"% PACKAGE OUTLINE
12 & 16L, QFN THIN, 3x3x0.8 mm

APPROVAL DOCUMENT CONTROL NO. REV.
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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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