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ABSOLUTE MAXIMUM RATINGS

VA4, AD, EN L -0.3V to +6V
COM_, NO_, NC_ (Notel)......ccccerrreerrierninanns -0.3Vto (V +0.3V)
Continuous Current COM_, NO_, NC_ ......cccoceeevvnnnnennn. +100mA
Peak Current (COM_, NO_, NC_)

(pulsed at 1ms, 10% duty cycle) ........cccevvvveeeennnnnnn. +300mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C) ........ 667mwW

16-Pin TSSOP (derate 6.7mW/°C above +70°C) ....... 533mw

16-Pin Narrow SO (derate 8mW/°C above +70°C) ....640mW
16-Pin QFN (derate 18.5mW/°C above +70°C) ........ 1481mwW

20-Pin QFN (derate 20mW/°C above +70°C) ........... 1600mwW
Operating Temperature Range

MAXAGBTAE_E ...ooovviiiiiiicce s -40°C to +85°C
Die TEMPETATUIE ...ccoveeeeiee e +150°C
Storage Temperature Range ...........cccccvveeeeeens -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccceeiiiiiineeennnns +300°C

Note 1: Signals on NO_, NC_, and COM_ exceeding V+ or GND are clamped by internal diodes. Limit forward-diode current to max-

imum 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 +5V Supply

(V+ =+4.5V to +5.5V, VIH = 2.4V, V)L = 0.8V, Ta = TmIN to TMmAX, unless otherwise noted. Typical values at Ta = +25°C.) (Notes 2, 9)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
ANALOG SWITCH
) Vcom_,VNO_,
Analog Signal Range - - 0 V+ \Y
g Sig g Vne.
Ta =+25°C 2.2 4
On-Resistance V+=4.5V, Icom_= 10mA, _
RoN VNO or VN =0to V+ Ta=TmIN to 5 Q
- - TmAax
Ta = +25°C 0.15 0.4
On-Resistance Match Between AR V+ =45V, Icom_= 10mA, _ 0
Channels (Notes 3, 8) OoN VNo_or Vnc_=0to V+ Ta=TmiN tO 05
- - TMAX
Ta =+25°C 0.5 0.8
On-Resistance Flatness R V+ =45V, Icom_= 10mA, _ 0
(Note 4) FLAT(ON) | o or Ve = 0to V+ Ta=Tmin o 1
- - TMAX
— . — Ta = +25°C 0.5 +0.01 0.5
+ =05, =
NO_, NC_ Off-Leakage INO(OFF), | 4 g wOOM = 1 = "
Current (Note 5) INC (OFF) Vs VNO_OFVNC_= 4.9V, | Ta =TmIN to 1 1
- v TmAX
= . - Ta =+25°C 0.5 +0.01 0.5
+ =05, =
COM_ Off-Leakage Current v ] 5.5V; Veom_=1V,
Icom_(oFp) | 4.5V;VNO_OrVNC_=4.5V,| To=Tminto nA
(Note 5) 1V -1 1
TMAX
= . = Ta =+25°C 0.5 +0.01 0.5
COM_ On-Leakage Current Ve . 5.5V; Veom_ _1V’
Icom_(oN) | 4.5V;VNo_orVnc =1, Ta=TMmIN to nA
(Note 5) . -1 1
4.5V, or floating TMAX
DIGITAL /O (A0, EN)
Input Logic High VIH 2.4 Vv
Input Logic Low ViL 0.8 \
Input Leakage Current IIN ViN =0 or +5.5V -0.5 1 0.5 HA
DYNAMIC
VNO_or Vnc_ = 3V, Ta=+25°C 10 18
Turn-On Time (Note 5) toN RL =100Q, CL = 35pF, Ta=TmINtO ns
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ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)
(V+ = +4.5V to +5.5V, V|4 = 2.4V, V)L = 0.8V, Ta = TMIN to TmAX, unless otherwise noted. Typical values at Ta = +25°C.) (Notes 2, 9)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

VNO_ or VNC_ =3V, Ta = +25°C 4 6

Turn-Off Time (Note 5) toFF RL =100Q, CL = 35pF, Ta=TMmIN tO ns
Figure 2 TMAX 8
VNO_or VNe_ =3V, Ta=+25°C 5

Break-Before-Make (Note 5) tBBM RL = 100Q, CL = 35pF, Ta =TMmIN tO ns
Figure 3 TMAX L

Charge Injection Q VGEN = 4V, RgeN = 0, CL = 1.0nF, Figure 4 10 pC

. CL = 5pF, RL = 100Q, f=10MHz -47

Off-Isolation (Note 6) Viso f = 10MHz, Figure 5 = 1Mz o7 dB
CL = 5pF, RL = 100Q, f=10MHz -68

Crosstalk (Note 7) Vet f = 10MHz, Figure 5 = 1Mz 114 dB

Total Harmonic Distortion THD RL =600Q, f = 20Hz to 20kHz 0.015 %

: CNO_(OFF) .
NO_, NC_ Off-Capacitance - TV , Vv = GND, f = 1MHz, Figure 6 10 F
- P CNC_(OFF) NO_» TNC_ 9 P

COM_ Off-Capacitance Ccom_(oFF) | Vcom_ = GND, f = 1MHz, Figure 6 20 pF

COM_ On-Capacitance C(oN) Vcom_ =VNo_, VNc_ = GND, f = 1IMHz, Figure 6 30 pF

SUPPLY

Supply Range V+ 1.8 5.5 Vv

Positive Supply Current I+ V+=+55V,ViN=0o0r V+ 0.001 1.0 HA

ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+=+2.7V to +3.3V, V|4 = 2.0V, V|L = 0.4V, Ta =TmIN to Tmax, unless otherwise noted. Typical values at Ta = +25°C.) (Notes 2, 9)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
ANALOG SWITCH
: Vcowm, VNO,
Analog Signal Range 0 V+ \
g Sig g VNe._
Ta = +25°C 4 6
. V+ =27V, Icom_= 10mA, _
On-Resistance Ron VNG OF VNG =0 1t0 V+ TA=TMINTO 8 Q
- - TMAX
Ta =+25°C 0.15 0.4
On-Resistance Match Between AR V+ =27V, Icom_= 10mA, _ 0
Channels (Notes 3, 8) ON VNO or VNe =0to V+ TA=TmINtO 05
- - TmAx
Ta = +25°C 2 3
On-Resistance Flatness R V+ =27V, Icom_= 10mA, _ o
(Note 4) FLATOON) | \/yo or Vnc =0to V+ Ta=Tminto 4
- - TmMAX
Ta =+25°C -0.5 +0.01 0.5
NO_, NC_ Off-Leakage INO_(OFF), V+=3.3V;Vcom_=1V, 3V, Ta=T A
Current (Note 5) INC (OFF) VNO orVne =3V, 1V TA = TMIN to -1 1 n
- - - MAX

MAXIMV
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ELECTRICAL CHARACTERISTICS—Single +3V Supply (continued)
(V+ =+2.7Vto +3.3V, V|4 = 2.0V, V|L = 0.4V, Ta =TmIN to Tmax, unless otherwise noted. Typical values at Ta = +25°C.) (Notes 2, 9)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ta =+25°C -0.5 +0.01 0.5
COM_ Off-Leakage Current | V+=3.3V;Vcom_=1V, 3V, _ nA
(Note 5) COM_(OFF) | o or Vne =3V, 1V TA=TmiN o 1 1
- - TMAX
= - - - | TaA=+25°C -0.5 +0.01 0.5
COM_ On-Leakage Current V=33V, VCSM— 1V, 3v;
(Note 5) ICOM_(ON) VNO_Or VNC_— 1V, 3\/1 or TA = TM|N to 1 1 nA
floating TMAX
DIGITAL 1/0 (A0, EN)
Input Logic High VIH 2.0 Vv
Input Logic Low ViL 0.4 \
Input Leakage Current IIN VIN =0 or +5.5V -0.5 1 0.5 HA
DYNAMIC
VNo_or VNc_ = 1.5V, Ta=+25°C 12 22
Turn-On Time (Note 5) toN RL = 100Q, CL = 35pF, Ta=TMmIN to
Figure 2 TMAX 25 ns
VNO_or VNe_ = 1.5V, Ta=+25°C S 8
Turn-Off Time (Note 5) toFF RL =100Q, CL = 35pF, Ta = TMIN tO ns
Figure 2 TMAX 10
VNO_or Vnc = 1.5V, Ta=+25°C S
Break-Before-Make (Note 5) tBBM RL =100Q, C = 35pF, Ta =TMIN tO ns
Figure 3 TMAX 1
iacti VGEN = 2V, Rgen =0, CL = 1.0nF,
Charge Injection Q Figure 4 18 pC
i CL = 5pF, RL=100Q, f = 10MHz -47
Off-Isolation (Note 6) Viso f = 10MHz, Figure 5 f= 1MHz 67 dB
CL = 5pF, RL=100Q, f=10MHz -68
Crosstalk (Note 7 V dB
( ) cr f = 10MHz, Figure 5 f= 1MHz 114
NO_, NC_Off-Capacitance | SNO-OFF: |\ orvne = GND, f = IMHz, Figure 6 10 pF
CNC_(OFF) - -
COM_ Off-Capacitance Ccowm _(oFF) | Vcom_= GND, f = 1MHz, Figure 6 20 pF
; Vcom_=VNo_, VNc_ = GND, f = 1MHz,
COM_ On-Capacitance C(on) Figure 6 30 pF
SUPPLY
Positive Supply Current I+ V+=3.3V,VIN=0orV+ 0.001 1.0 HA

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: ARON = RON(MAX) - RON(MIN).
Note 4: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

Note 5: Guaranteed by design.

Note 6: Off-Isolation = 20log10 (Vcom/VNO), Vcom = output, VNO = input to off switch.
Note 7: Between any two switches.
Note 8: ARpoN matching specifications for QFN packaged parts are guaranteed by design.
Note 9: Parts are tested at the maximum hot-rated temperature. Limits across the entire temperature range are guaranteed by

design and correlation.
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(V+ = +5V, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom

ON-RESISTANCE vs. Vcom
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21-0055 p | A
3 21
H H H H H E— H H H H H H H H 5 COMMON_DIMENSIONS
[} MILLIMETERS INCHES
[ MIN. MAX. MIN. MAX.
G} A | — | 10 043
A 0.05 015 .002 006
H A:| 085 | 095 | 033 037
b 0.19 0.30 007 012
los 0.19 0.25 007 010
IR IR S oo T o oo e
N <. | 005 | o014 | 004 006
D |SEE VARIATIONS [SEE VARIATIONS
I0P VIEW BOTTOM VIEW E| 430 | 450 | 169 [ 177
e 0.65 BSC .026 BSC
H| 625 | 655 | 246 | .28
[ SEE DETALL A \ ¢ L] 050 | o70 | 020 | .028
f -~ N [SEE VARIATIONS |SEE VARIATIONS
R A
B f‘\a 0.10 CA
DA A \_SEATING
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. [ MAX. | MIN. | MAX.
025 bt AB-1 |14 | D | 4.90 510 | 193 | .20t
; PARTING i AB 16D | 45 | si0 | 193 | 201
BSC LINE—Y WITH PLATING\ AC 20| D | 640 | 660 | 252 | 260
77777 A j AD 24| D 7.70 7.90 .303 311
L cl ¢ AE 28| D 9.60 9.80 378 386
® BASE METAL —1 L l
DETAIL A AD 1P DETA
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH 5
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.1Smm PER SIDE I A |,
3. CONTROLLING DIMENSION: MILLIMETER m? SQHQOI:DUCTD?/I’I/J‘I/VI
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
’N’ REFERS T0 NUMBER OF LEADS T
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 DUTLINE, TSSOP 4.40mm BODY
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE APPROVAL [DOCUMENT CONTROL NO. REV. [ ]
DIRECTION INDICATED 21-0066 F 1A

10 MAXIMN
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www.maxim-ic.com/ja/packages0 000 0000)

INCHES MILLIMETERS
DIM| MIN | MAX MIN MAX
A | 0053 | 0.069 | 1.35 1.75
N A1 | 0004 [ 0010 | 010 | 025
EI EI EI EI EI EI—' B 0.014 | 0.019 | 0.35 0.49
Cc | 0.007 | 0.010 [ 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
H

L

SOICN .EPS

E H 0.228 | 0.244 | 5.80 6.20

0.016 | 0.050 | 0.40 1.27

O l

ANV

EI EI EI EI EI EI__ VARIATIONS:

y
INCHES MILLIMETERS

TOP VIEW DIM| MIN MAX MIN MAX | N |MS012

D 0.189 [ 0.197 4.80 500 | 8] AA
D 0.337 [ 0.344 8.55 8.75 |14| AB
D 0.386 | 0.394 9.80 10.00 |16| AC

D

|
et s % WjL 7\

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. »,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). se.ﬁgﬁ.!nég/V|/JK|/V|

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

4. CONTROLLING DIMENSION: MILLIMETERS. TILE:

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

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

MAXIN 11
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2X

S[0.25[C[A]
[AF4¢—0}—
Jo.05]c] 4X P = |
@I ’ ~|[- Bl G
—~ 1 N1
D1/2} 2X A2 a’* a3 ‘ “::ILDz/z
N [Bo25[ce] | ' N
o1 4% P i
AA. 1 :é}i f [€/2] I ) =1 |
2fi H =) 2 | e
34 + - —[E1]— ‘ ! ST—EF "
H i = =
A H k =1
AJ/ £ H—mm o T
[Slozo[cB]| T \
2X [ ‘
. SEATING (e} =
) TOF MEW PLANE (NGREP.XE
BOTTOM VIEW
cc
; € Al
APTT
(DM &l 5
= ‘ L‘—‘HE SCALE: NONE

FOR ODD

-

TERMINAL /SIDE

TERMINAL TIP

FOR EVEN TERMINAL /SIDE

VI A X1 /VI

PROPRIETARY INFORMATION

TTTTTT

PACKAGE OUTLINE, 12,16,20,24L QFN, 4x4x0.90 MM
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1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)

2. DIMENSIONING & TOLERANCES CONFORM MUST TO ASME Y14.5M. — 1994.
& 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.
A THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE
PACKAGE BY USING INDENTATION MARK OR INK/LASER MARKED.
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
7. ALL DIMENSIONS ARE IN MILLIMETERS.
8. PACKAGE WARPAGE MAX 0.05mm.
APPLIED FOR EXPOSED PAD AND TERMINALS.
EXCLUDE EMBEDDING PART OF EXPOSED PAD FROM MEASURING.
10. MEETS JEDEC M0220.

11. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES).

COMMON DIMENSIONS

PKG 12 4x4 16L 4x4 20L 4x4 24L 4x4

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 [0.80| 0.90 | 1.00| 0.80 | 0.90 | 1.00

A1 0.00| 0.01 [0.05| 0.00 | 0.01 | 0.05 [0.00| 0.01 |0.05]| 000 | 0.01 | 0.05 EXPOSED PAD VARIATIONS
A2 0.00| 0.65 [ 0.80 | 0.00 | 0.65 | 0.80 [0.00| 0.65 | 0.80 | 0.00 | 0.65 | 0.80

A3 0.20 REF 0.20 REF 0.20 REF 0.20 REF EE%ES N NDDEM | NE[; T
b 0.28| 0.33 | 0.40 | 0.23 | 0.28 | 0.35 |0.18| 0.23 |[0.30 | 0.18 | 0.23 | 0.30 : : : : : :
D 3.90| 4.00 | 410 | 390 | 400 | 410 |[3.90| 400 [4.10 | 3.90 | 400 | 4.10 Gle4d-2 195 | 210 | 225 | 195 | 210 |2as
D1 3.75 BSC 3.75 BSC 3.75 BSC 3.75 BSC Gl644-1 195 [ 210 [285) 195 | &l0 | 285
E 3.90] 4.00 [4.10 | 390 [ 400 [ 410 [3.90] 4.00 [4.10 | 3.90 [ 4.00 [ 4.10 G2044-3 | 1,95 | 210 | 225 | 1.95 | 210 | 225
3 3.75 BSC 3.75 BSC 3.75 BSC 3.75 BSC G2044-4 155 | L70 | 185 | 155 | 170 | 185
e 0.80 BSC 0.65 BSC 0.50 BSC 0.50 BSC Ge444-1 195 | 210 |225 | 195 | 210 | 225
k 0.25 - 025 | - - 0.25| - - 025 | - - Ge444-2 | 245 | 260 | 275 | 245 | 260 | 275
L 0.50| 0.60 | 0.75 | 0.50 | 0.60 | 0.75 |0.50| 0.60 | 0.75 | 0.30 | 0.40 | 0.55
N 12 16 20 24

ND 3 4 5 6

NE 3 4 5 6

0.00| 0.42 | 0.60 | 0.00 | 042 | 0.60 |0.00| 0.42 | 0.60 | 0.00 | 0.42 | 0.60
o - 120 o - 122 | o - 128 o - 120
NOTES:

VI /1 X1 /VI

PROPRIETARY INFORMATION
TITLE:

PACKAGE OUTLINE, 12,16,20,24L QFN, 4x4x0.90 MM

APPROVAL DOCUMENT CONTROL NO. REV E/

D

21-0106

/DI:IDDD

.

/

ne

L\

I BRASH

0169-005100000000003-30-16100001000
TEL. (03)3232-6141 FAX. (03)3232-6149

goo0o0o00o0000000000000000000O0O0000O0O0O0O00DOOO0O00D0O0O000O00O0O000O00O00O00O0O000O0O00000A0
go0ooO0oo0oo0oo0ooOoooOooo0ooooooooooon

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

© 2002 Maxim Integrated Products

13

MAXIM s a registered trademark of Maxim Integrated Products.

V.9V XVIN



