AKXV

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

General Description Features

The MAX338/MAX339 are monolithic, CMOS analog
multiplexers (muxes). The 8-channel MAX338 is
designed to connect one of eight inputs to a common
output by control of a 3-bit binary address. The dual, 4-
channel MAX339 is designed to connect one of four
inputs to a common output by control of a 2-bit binary
address. Both devices can be used as either a mux or
a demux. On-resistance is 400Q max, and the devices
conduct current equally well in both directions.

These muxes feature extremely low off leakages (less
than 20pA at +25°C), and extremely low on-channel ¢ Plug-In Upgrade for Industry-Standard
leakages (less than 50pA at +25°C). The new design DGS08A/DGS09A

offers guaranteed low charge injection (1.5pC typ) and 4 Rail-to-Rail Signal Handling
electrostatic discharge (ESD) protection greater than . .

2000V, per method 3015.7. These improved muxes are ¢ TTL/CMOS-Logic Compatible
pin-compatible upgrades for the industry-standard 4 ESD Protection >2000V, per Method 3015.7
DG508A and DG509A. For similar Maxim devices with . .
lower leakage and charge injection but higher on-resis- Ordering Information
tance, see the MAX328 and MAX329.

On-Resistance, <4002 max

Transition Time, <500ns

On-Resistance Match, <10Q

NO-Off Leakage Current, <20pA at +25°C
1.5pC Charge Injection

* & & o o o

Single-Supply Operation (+4.5V to +30V)
Bipolar-Supply Operation (+4.5V to +20V)

PART TEMP. RANGE PIN-PACKAGE
The MAX338/MAX339 operate from a single +4.5V to MAX338CPE 0°C 1o +70°C 16 Plastic DIP
+30V supply or from dual supplies of £4.5V to +20V. - -
All control inputs (whether address or enable) are TTL MAX338CSE 0°C to +70°C 16 Narrow SO
compatible (+0.8V to +2.4V) over the full specified tem- MAX338C/D 0°C to +70°C Dice*
perature range and over the 4.5V to +18V supply MAX338EGE -40°C to +85°C 16 QFN
range. These parts are fabricated with Maxim’s 44V sili- MAX338EPE -40°C to +85°C 16 Plastic DIP
con-gate process. MAX338ESE  -40°C to +85°C 16 Narrow SO
App’ications MAX338EJE -40°C to +85°C 16 CERDIP
Data-Acquisition Systems ~ Sample-and-Hold Circuits MAX338MJE -55°C to +125°C 16 CERDIP™

Test Equipment Heads-Up Displays Ordering Information continued at end of data sheet.
* Contact factory for dice specifications.

Military Radios Communications Systems ** Contact factory for availability
Guidance and Control Systems
PBX, PABX . . . . .
Pin Configurations/Functional Diagrams/Truth Tables
V+ V- GND
TOP VIEW — " I I Iﬂ_
A0 1] [16] A1 |
NO2 oTAl o
EN [2] [15] A2 103 ol
| T
3] maxamn izl oo o4 ofat L
NO1 E MAX338 El V4 NO5 o,er : i E : COM
NO2 [} [12] nos NOG e e
A I I
N03 [6] [17] nos no7 S
] Al I ]
N0 7] o] or NO® o T
CoM CMOS DECODE LOGIC
. e —F——
DIP/SO A2 A1 A0 EN
Continued at end of data sheet. MAX338 8-CHANNEL SINGLE-ENDED MULTIPLEXER
MAXIM Maxim Integrated Products 1

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.
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MAX338/MAX339

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to V-

Digital Inputs, NO, COM (Note 1)..........
30mA (whichever occurs first)

Continuous Power Dissipation (TA = +70°C)
Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mW
Narrow SO (derate 8.70mW/°C above +70°C) ............ 696mMmW
QFN (derate 19.2mW/°C above +70°C) .............. .

CERDIP (derate 10.00mW/°C above +70°C)

Continuous Current (any terminal) .........ccccooeevviiiiiiiinn. 30mA Operating Temperature Ranges
Peak Current, NO or COM MAX3BB_C i 0°C to +70°C
(pulsed at 1ms, 10% duty cycle max) ......c..ccceeevreeennn. 100mA MAXB3_E -40°C to +85°C
MAXB3_MUE ..o, -55°C to +125°C
Storage Temperature Range .................. ....-65°C to +150°C
Lead Temperature (soldering, 10S€C) .......cccvevvvevreirnne. +300°C
Note 1: Signals on NO, COM, EN, A0, A1, or A2 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+ = +15V, V- = -15V, GND = QV, VaH = +2.4V, VaL = +0.8V, Ta = TMIN to TimaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN- TYP ~MAX | uniTs
(Note 2)
SWITCH
. VNO,
Analog S IR Note 3 -15 15 Vv
nalog Signal Range Veom (Note 3)
, ING = 0.2mA, Ta = +25°C 220 400
On-Resistance R Q
ON Vcom = £10V Ta = TMIN to TMAX 500
On-Resistance Matching AR INO = 0.2mA, Ta = +25°C 4 10 o
Between Channels ON Vcom = £10V (Note 4) Ta = TMIN to TMAX 15
_ Ta = +25°C -0.02  0.001 0.02
Vcom = +10V,
NO-Off Leak
(N%t(e)S) eakage Current INO(OFF) | VNO = £10V, Ta=Tuin | C.E -1.25 1.25 nA
VEN = OV to TMAX M -20 20
VNG = £10V Ta = +25°C 005 0005 005
VCoMm = +10V, | MAX338 | Ta = Twin | C. E 325 3.25
COM-Off Leakage Current COM(OFF VEN =0V to TmAX M -40 40 A
(Note 5) (OFF) NG = +10V Ta = +25°C 2005 0005 005
VCoM = 10V, | MAX339 | Ta = Tyiy | C. E 165 165
VEN = 0V oTvAx [ M 20 20
Ta = +25°C -0.05 0.006 0.05
Veom = =10V, | MAX338 [ Ta = Twiy | C. E 325 3.25
COM-On Leakage Current COMON \s/é\‘é)uan:LOV’ to TmAX M -40 40 A
(Note 5) o | witeh Ta = +25°C 005 0008 005
on MAX339 | Tp = Tyin | C. E 165 165
to TMAX M -20 20
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+ = +15V, V- = -15V, GND = 0V, VaH = +2.4V, VAL = +0.8V, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (NI:;:) MAX | uniTs
INPUT
Input Current with _
Input Voltage High |AH Va = 2.4V or 15V -1.0  0.001 1.0 HA
Input Current with VEN = 0V or 2.4V,
Input Voltage Low AL VA =0V 1.0 1.0 WA
SUPPLY
Power-Supply Range +4.5 +20 \
Ta = +25°C 50 100
VEN = VA = OV ATT LA
Positive Supply Current [+ TA = TMIN to Tmax 150
= TA = °
VEN = 2.4V, A= +25°C 290 500 A
VA(ALL) = 2.4V Ta = TMIN to TMAX 600
. VEN = OV or 2.4V, Ta = +25°C -1 1
Negative Supply Current - VAALL) = OV, 2.4V 0r 5V [ TA = Tom 0 THAX 10 0 HA
DYNAMIC
Transistion Time tTRANS Figure 2 Ta = +25°C 200 500 ns
Break-Before-Make Interval tOPEN Figure 4 Ta = +25°C 10 140 ns
Ta = +25°C 160 500
Enable Turn-On Time tON(EN) | Figure 3 Ti — ;MlN o ThAX 750 ns
Ta = +25°C 100 500
Enable Turn-Off Time torF(EN) | Figure 3 Tﬁ — ;MlN 0 Trax 750 ns
o CL = 100pF,
(Ch:‘;regg;mec“on Q VNO = OV, Ta = +25°C 15 5 oC
Rs = 0Q, Figure 6
) VEN = 0V,
Off Isolation Viso | RL = 1k, Ta = +25°C 75 dB
(Note 6) f = 100kHz
VEN = 2.4V,
Crosstalk Between Channels Ve LZ;\?ZK:‘GP b Ta = +25°C -92 dB
RL = 1kQ, Figure 7
Logic Input Capacitance CIN f=1MHz Ta = +25°C 2 pF
f = 1IMHz,
NO-Off Capacitance CNO(OFF) | VEN = VNO = 0V, Ta = +25°C 3 pF
Figure 8
oM | Maxass 11
COM-Off Capacitance Ccom(oFF) V(EgNo,\; —ov [ Ta= +25°C pF
Figure 8 MAX339 6
o MBe | MAxass 16
COM-On Capacitance CCOM(ON) V?;)lh; oy Ta= +25°C pF
Figure 8 MAX339 9
N AXIMW 3
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MAX338/MAX339

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Single Supply

(V+=+12V, V- =0V, GND = 0V, VaH = +2.4V, VAL = +0.8V, Ta = TMIN to TmaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN - TYP ~MAX | uniTs
(Note 2)
SWITCH
) VNO,
Anal IR N 12 \
nalog Signal Range Voo (Note 3) 0
. INO = 0.2mA _ o
On-Resistance RoN VeoM = 3V or 10V Ta =+25°C 460 650 Q
DYNAMIC
VNO1 = 8V,
Transition Time VNOg = 0V, _ o
(Note 3) TRANS | v/ = 2.4V Ta = +25°C 210 500 ns
Figure 1
VINH = 2.4V,
Enable Turn-On Time VINL = 0V, _ o
(Note 3) TON(EN) VNO1 = 5V, TA = +25°C 280 500 ns
Figure 3
VINH = 2.4V,
Enable Turn-Off Time VINL = 0V, _ °
(Note 3) TOFFEN) | oy = 5V, Ta=+25°C 110 500 ns
Figure 3
o CL = 100pF,
(C,\:‘;reg;'mec“o” Q VNO = OV, Th = +25°C 18 5 oC
Rs = 0Q

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: Leakage parameters are 100% tested at the maximum rated hot temperature and guaranteed by correlation at +25°C.

Note 6: Worst-case isolation is on channel 4 because of its proximity to the drain pin. Off isolation = 20log Vcom/VNO, where
Vcowm = output and VNO = input to off switch.

MAXIMN




8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom OVER ON-RESISTANCE vs. Vcom
(DUAL SUPPLIES) TEMPERATURE (DUAL SUPPLIES) (SINGLE SUPPLY)
600 s 400 ‘ 1400 s
‘ g Vi = +15V A g
V- = -15V
500 /| s5v Z +125°C / 1200 / \ "g’
i
100 300 _ ] L/ 1000 5V
10V *gy / /
a / | g — / o 800
z %0 A1V 2 200 +25°C =
8 |1 S F 600
o |~ o o
200 1 -55°C L +12V 5V o0V
20V 100 400 [ /*+ ]
—
100 200
0 0 0
20 45 10 5 0 5 10 15 20 45 -0 50 5 10 15 0 5 10 15 20
Veom (V) Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom OVER
TEMPERATURE (SINGLE SUPPLY) OFF LEAKAGE vs. TEMPERATURE ON LEAKAGE vs. TEMPERATURE
700 3 1000 T . 1000 T s
| Vi 415y 2 Vi < 415V : | V=415V 2
600 |-\ T oy g 100 [-0+=2l : 100 |- 00
500 = -1 2 10 = 10 A
+125°C = =
|md _—T — | 2 = hd
= 400 +85°C - = / I
3 25°C = =<
L = A 1M (OFF) /// 4ol
T = |
200 -55°C © A 0.01 A COM (ON)
0.01 7 4
100 0.001 "2 o (0FR) 0.001 .
0 0.0001 1 - ‘ 0.0001 ‘
0 5 10 15 55 35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125
Veom (V) TEMPERATURE (°C) TEMPERATURE (°C)
TRANSITION TIME vs.
CHARGE INJECTION vs. Vcom SUPPLY CURRENT vs. TEMPERATURE POWER SUPPLIES
40 T 5 1000 B — 8 1000 g
CL = 100pF / g I+, VaaLL) = 2.4V g 900 RL = 1kQ g
30 |-v-=ov 100 —t g
// E I+, Va =0V H 800 \ 2
20 +15V
/ 10 700 \ SINGLE SUPPLY
10 S =3 @ 600
5 El g A\
2 | o 2 500
E /%A v - g \ \
/ 7 = £ 400
04
-10 / P 300 [-puaL SUPPLIES\<¥7
20 0.01 —
l— 100
20 0.001 O 35 Ho #1520
45 10 5 0 5 10 15 55 -35 -15 5 25 45 65 85 105 125 on% oithy F £
Voo (V) TEMPERATURE (°C) (SINGLE)  (SINGLE)
SUPPLY VOLTAGE (V)

MAXIN 5
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MAX338/MAX339

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Pin Description

PIN
MAX338 MAX339 NAME FUNCTION
DIP/SO QFN DIP/SO QFN
1,15, 16, 15, 14,13 — — A0, A2, A1 Address Inputs
— 1,16 15, 14 A0, A1 Address Inputs
2 16 2 16 EN Enable
1 3 1 V- Negative-Supply Voltage Input
4-7 2-5 — — NO1-NO14 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-NO5 Analog Inputs—Bidirectional
— 10-3 8-11 NO4B-NO1B Analog Inputs—Bidirectional
13 11 14 12 V+ Positive-Supply Voltage Input
14 12 15 13 GND Ground

Applications Information

Operation with
Supply Voltages Other than 15V
Using supply voltages less than =15V will reduce the
analog signal range. The MAX338/MAX339 switches
operate with 4.5V to +20V bipolar supplies or with a
+4.5V to +30V single supply. Connect V- to GND when
operating with a single supply. Both device types can
also operate with unbalanced supplies such as +24V
and -5V. The Typical Operating Characteristics graphs
show typical on-resistance with 20V, 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, then V-, followed by the
logic inputs NO and COM. If power-supply sequencing
is not possible, add two small 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 above V-, but does not affect the
devices’ low switch resistance and low leakage charac-
teristics. Device operation is unchanged, and the differ-
ence between V+ and V- should not exceed 44V.

V+

NO

Ccom

Figure 1. Overvoltage Protection Using External Blocking

Diodes
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams

+15V

Vi

A2 NOT
= { Al NO2-NO7 [—y
AN maam —

MAX338  NO8 FIOV <20
r<20ns
LOGI
N cou Vout II\(I]PGU$ o [ s L 2
GND V-
50Q l | " IWDF 0v47
- = = 5V 15V = = Vot " 90%
| SWITCH
Vr OUTPUT
—'—_Em NO1B +10V Vour  ov
= A0
90%
NO1A-NOMA [———] Vioe ’
MAXIM (1o H =
MAX339 RANS  —p] —| la—  LTRANS
CoMB v ON ON
GND v out
500 i | 1k 10pF
L1 L -15V
Figure 2. Transition Time
+15V
|
V+
EN NOT —— -5y
NO2-NO8 fF——__
— A0 maxam =
A MAX338
A2
CoM tr<20ns
500 GND V- Your Logic  +3V t<20ns
10pF INPUT
IR ov
= = = p— 15V < L [ON(EN) toFF(EN)
- LYY - - ov
vl SWITCH
EN  NOIB b— v OgTPUT
out
NOTA-NO4A,
NO2B-N04B, _—|_—
AD COMA| ~ Vo
MAXIM
Al MAX339
COMB Vout
50Q GND V-
5pF
L 21
— = — e -15V — —

Figure 3. Enable Switching Time

MAXIMN
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MAX338/MAX339

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

+15V
V+
JE— tr<20ns
+2.4V EN LOGIC +3V o tf<20ns
INPUT 50%
NO1-NO8 45V o
— A0
NAXIMN v
out
Al MAX338 0%
\ 4 A2 SWITCH
com Vour OUTPUT
GND V 10F o
500 l | 1k I ov -
— 15V — —
Figure 4. Break-Before-Make Interval
+15V
Rs
NO V+ 3V
LOGIC
EN INPUT OFF ON OFF
Vo — —]A0 COM v
e < —{ a1 mmam Vour
—p MAX338 1
- CL = 100pF y [ Aour

L o o | T —

AVqur IS THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER
ERROR Q WHEN THE CHANNEL TURNS OFF.

Q=CpxAVour

Figure 5. Charge Injection
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

5V 10nF
A5 10nF Y
—_— V —
Vin - 9T Thot Ve
i ; NO\ZMAxuw
Rg =50Q ‘ Ri= |
&—{nos i N MAX338
A0 CoM v
out
A MAXIM Rs =500 20 COM
MAX338 M
A2 R e e
GND EN V- = GND EN V- e
"—I 4 0—|_|_—0
10nF 10nF
e 15V -1V
OFF ISOLATION = 20l0g V" Vour
=0 vy CROSSTALK - 20009
Figure 6. Off Isolation Figure 7. Crosstalk
+15V
V+
_w NO1 |—o
CHANNEL MAXIMN Meter
SELECT 4 — M MAX338 nogfoe—o— impedance
I Y \ Analyzer
oM o =
GND EN V- f=TMHz
1 |
— -15V

Figure 8. NO/COM Capacitance

MAXIMN 9
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MAX338/MAX339

8-Channel/Dual 4-Channel,

Low-Leakage, CMOS Analog Multiplexers

Pin Configurations/Functional Diagrams/Truth Tables (continued)

TOP VIEW
R
no [4 [16] A1
EN [2 [15] 6ND

w

3] s fal v
NOTA[4]  MAX339 i3] notB

NO2A [5| 12] No28

NO3A [6 | [11] No3B

NO4A[7] [10] No4B

COMA [ 9] cous
DIP/SO

V+ V- GND

NO1A o7 A,

NO2A of A

?

— COMA
NO3A

NO4A ]

NO1B

oTA

T

— COMB
NO3B

NO4B —

._________Sr\__________

O;(A

|

074 :

: :

T T

| 1

NO2B i L
l o1

L

|

1
CMOS DECODE LOGIC

I I I
I [ I
A1 A0 EN

MAX339 8-CHANNEL SINGLE-ENDED MULTIPLEXER

ON
A2 | A1 | A0 | EN SWITCH
X X X 0 None
0 0 0 1 1
0 0 1 1 2
0 1 0 1 3
0 1 1 1 4
1 0 0 1 5
1 0 1 1 6
1 1 0 1 7
1 1 1 1 8
MAX338

LOGIC “0” Var < 0.8V, LOGIC “1” Vap > 2.4V

ON
A1 | AD | EN IqwiTCH
X X 0 None
o | o |1 1
o |1 |1 2
1] 0 | 1 3
11 ] 4

MAX339

LOGIC “0” VAL < 0.8V, LOGIC “1” VaH > 2.4V

10
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

_Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX339CPE 0°C to +70°C 16 Plastic DIP
MAX339CSE 0°C to +70°C 16 Narrow SO
MAX339C/D 0°C to +70°C Dice*
MAX339EGE -40°C to +85°C 16 QFN
MAX339EPE -40°C to +85°C 16 Plastic DIP
MAX339ESE -40°C to +85°C 16 Narrow SO
MAXB39EJE -40°C to +85°C 16 CERDIP
MAX339MJE -55°C to +125°C 16 CERDIP**

* Contact factory for dice specifications.

** Contact factory for availability.

Pin Configurations/Functional Diagrams/Truth Tables (continued)

TOP VIEW

[

NO1

| (12 ] en V-

NO1A

V+

NO1B

NO2 NO2A NO2B

NO3 NO3A NO3B

NO4A COMA COMB  NO4B

NAXIN
MAX339

NO4  COM  NO8 NO7

NAXIMN
MAX338

MAXIMN n
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MAX338/MAX339

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Chip Topographies

MAX338 MAX339
EN A0 A1 A2 GND EN A0 A1 N.C. GND
| |
= A = A
V+ V+
V- — V- —
NO1 — B nos NO1A — — NO1B
NO2 ;T NO6 NO2A — — NO2B
NO3 — N.C. NO3A — NO3B
0.114" 0.114"
(2.89mm) (2.89mm)
NO4 — - NO7 NO4A — N04B
- ! - !
COM NO8 COMA COMB
0.078" 0.078"
< (1.98mm) > (1.98mm) >

N.C. = NO INTERNAL CONNECTION

TRANSISTOR COUNT: 224 TRANSISTOR COUNT: 224
SUBSTRATE IS INTERNALLY CONNECTED TO V+ SUBSTRATE IS INTERNALLY CONNECTED TO V+
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Package Information

[al {1
‘ XP—~ | A
e [&o.10 @Ic[alE]
ULV
Lmz H .
2X
N I DJa.25[c B i N
oz LY
1 =
Ab—H? S = 1
3 -] —
il + | [E]— [] + ‘ EZ (N;nge
= S E2/2
‘ 025 MN — = = |
{
L
‘ S04
= &) e L
[&[ozo[cTA [~ (Nd—1)Xe —|
2x TOP_VIEW \smwe RE
PLANE
BOTTOM VIEW
¢
VAN
(0L A=
[
= SECTION "C—C"
SCALE: NONE
Vi 4V/ D . 4V4d
FOR ODD TERMINAL /SIDE FOR EVEN TERMINAL /SIDE el pre ol
PACKAGE DUTLINE, 16,20,28,32L OFN, Sx5x090 MM
HROVAL SECORENT CaNTRDL TG =
1
21-0091 |4
NOTES:
1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994.

AN IS THE NUMBER OF TERMINALS.
Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.

COMMON
D\MENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED = DI ENN&\AO SM %
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. 20000 T ia
/5\ THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE 0.00 [ 0,65 [ 1.00
PACKAGE BY USING INDENTATION MARK OR INK/ LASER MARKED. A3 0.20 REF.
0 5.00 BSC
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. o 475 B5C
E 5.00 BSC
7. ALL DIMENSIONS ARE IN MILLIMETERS. E 5.00 B3¢
8. PACKAGE WARPAGE MAX 0.05mm. 0 o - v
P
APPLIED FOR EXPOSED PAD AND TERMINALS. D2 | 1.25 - 3.25
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING. e2] 125 = 325
10. MEETS JEDEC M0220.
11. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES)
AND TO SAW SINGULATION (STRAIGHT SIDES) QFN STYLES.
PITCH VARIATION B PITCH VARIATION B |+ s*,' PITCH VARIATION C |; PITCH VARIATION D
A MIN. T NOM. T MAX. | "e| % MIN. ] NOM.] MAX. | "e| Y[ MIN. T NOM. [ MAX. | "e| [ MIN. | NOM. [ MAX.
€ 0.80 BSC ] 0.65 BSC g 0.50 BSC € 0.50 BSC
N 16 3 [N 20 3 [N 28 3 [N 32 3
Nd| 4 3 |Nd| S 3 |Nd| 7 3 [Nd| B 3
Ne| 4 3 [Ne| 5 3 [Ne 7 3 |Ne] ] 3
L[ 035 | 055 | 0.75 L] 035 [ 055 | 0.75 L] 035 | 055 | 075 L[ 030 | 0.40 | 0.50
b| 028 | 0.33 | 0.40 | 4 |b| 023 | 028 | 035 |4 [b| 018 | 0.25 | 0.30 | & [b| 0.8 | 0.23 | 0.30 | 4

VI /1 X1 2VI

PRUPRIETARY INFORMATION

TITLE:

PACKAGE DUTLINE, 16,20,28,32L GFN, 5x5x090 MM

APRRAVAL DOGUMENT GONTRAL NG w5
%

21-0091 G

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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