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MAX4686/MAX4687/MAXA6881K 7 & (RoN)-
KEEF7ZFTOTRAYFIE. +1.8V~+5.5VE—ERET
EEL £ 9. MAX4686/MAX4687 38 fREEE(SPST)
FFOATRAYFT. MAX4688I38m 3% (SPDT)
PFOTZAYF T, MAX4686ld ./ —~ A —T>
(NO)RAvF. MAX46871d/—~ ')~ O—Z(NC)
24V F &R TINFET, MAX4688ld. 1DD/—~')
F—T(INO)ZRA YFRO1DD ./ —<) 20— (NC)
24V FBMBATINET,

BVEETEHE LR, Thod7 /Y1 XUIRon2.5Q
(max) &2, RonV Y F70.4Q(max) K O Fi8 1%
1Q(max) 2R L F£9., MAX4686/MAX4687/
MAX4688(3. SRR A v F > T&E (Ton=30ns max.
Torr=12ns max) =22 L 9, MAX4688IZ7L—7 -
EJH - X470 30EFTNET,
Fa4oyIILOTYIANIE. +2.7V~+3.3VERIC
HLT1.8VvOo v o AVINFTIVTT, MAX4686/
MAX4687/MAX4688IE. FvV TRT—IL/INyr—
(UCSPMTRMHEEINTHY ., PCRh— REEZKEIC
BRLET, cOFYTHEBBEITENT.50mm X
1.02mmT9d ., 3X2EIID/NF/IND TORERRIL.
0.5mm/N\>TEYFEE>THNE T,

PITVr—3y

INAKXI WV

"R
¢ Ny — 16/ T, 0.5mmEYF, UCSP

¢ Ron
2.5Q(max)(+3VER)
10Q(max)(+1.8VEiR)

¢ FY RIVBEARoNV Y F ¥ : 0.4Q (max)
¢ SSEEICHITDRoNTFIEY : 1Q (max)
¢ EEEHFEICENTERV—IVER :

Ta = +25°CT0.5nA (max)
¢ BRAAYF Y 1 ton = 30ns. torr = 12ns
¢ JL—70 - ET7# - A U%{FE(MAX4688)
¢ EREE : +1.8V~+5.56VE—
¢ LI by LAIILCESNE
¢
¢
¢

BEoOX b—2 1 -95dB (100kHz)
=mAIFPAJL—232 1 -90dB (100kHz)
A2y o2aVNFEYT«1 1.8V

MP3 7L —+
EHEEE BUIE
oyl
/Ny T ) BREDFEER PART TEMP BUMP- TOP
1) L—3zi RANGE PACKAGE _ MARK
F—F 4 A BOEFHEEE MAX4686EBT-T  -40°C to +85°C 6 UCSP-6 AAl
BEDR MAX4687EBT-T _ -40°C to +85°C__ 6 UCSP-6 AAJ
= . : _40° B ¥y AAK
PCMCIAH— K MAX4688EBT-T 40°C to +85°C 6 UCSP-6
N—=RRZ147T
EVRE/ 77023V F47 IS LIEBER
TOP VIEW
v No v ® e Ve No SWITCHES SHOWN FOR LOGIC *0"
IN IC. N 1C. IN ’3 o(2) | com MAX4686/MAX4687/MAX4688
7 0 IN NO NC
GND @) | com GND @) | com GND ®d |nc 0 OFF ON
1 ON OFF
MAXIMN MIDAM MAXIM
MAX4686 MAX4687 MAX4688
SPST NO SPST NC SPDT

LAV LAILISAARE NO—ZDEFEETY,
UCSPIEZMaxim Integrated Products, IncOOBEIZ T,

MAXIMN

Maxim Integrated Products 1

AT7—5— MIEH I NRBIEMaxim Integrated ProductsD RN EREBR T —5 > — hZBIERL1=HDTY ., BRICKWUELDHEERD
BRUICDNWTIIERZEWDNRE T, EELEABDIREBICIIREBRT—F 2 — ISR EE0,
H#EY > TIVRUBRHT—5 o— FOAFICIE. YFILDKR—LR—2%ZFIAL EE L, http://japan.maxim-ic.com

BE. UCSP/NY or—
SPST/SPDT77F7OJXAF
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MAX4686/MAX4687/MAX4688

2.5Q,

BE, UCSP/NYor—
SPST/SPDT7PF7OZ7RAF

ABSOLUTE MAXIMUM RATINGS
All Voltages Referenced to GND

Ve, IN e -0.3V to +6V
COM, NO, NC (Note1)......coovveiiiiiiiiiiee -0.3Vto (V+ + 0.3V)
Continuous Current NO, NC, COM ............ccoooeiiiii. +100mA
Peak Current NO, NC, COM

(pulsed at Tms, 10% duty cycle) ....ccccooiiiiiiiiiiiin, +200mA

Continuous Power Dissipation (Ta = +70°C)

3 x 2 UCSP (derate 10.1mW/°C at +70°C) .................. 808mwW
Operating Temperature Range ...............ccccooee -40°C to +85°C
Storage Temperature Range
Bump Reflow Temperature ...........cccoovivoiiiiiiiiiinie.

Note 1: Signals on NO, NC, and COM exceeding V+ are clamped by an internal diode. Limit forward-diode current to maximum cur-

rent rating.

Note 2: This device is constructed using a unique set of packaging techniques that impose a limit on the thermal profile the device
can be exposed to during board level solder attach and rework. This limit permits only the use of the solder profiles recom-
mended in the industry standard specification, JEDEC 020A, paragraph 7.6, Table 3 for IR/VPR and convection reflow.
Preheating is requied. Hand or wave soldering is not allowed.

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

(V+ =+2.7Vto +3.3V, ViH = +1.4V, V|L = 0.5V, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at 3V and Tp = +25°C.)

(Notes 3, 4)
PARAMETER | symBoL | CONDITIONS Ta | MIN TYP  MAX | UNITS
ANALOG SWITCH
. Vcom, VNO, TMIN to
Analog Signal Range 0 V+ \
919 g VNC TMmAX
+25°C 15 2.5
. V+ =27V, VnC = 0to V+,
On-Resistance RoN lcom = 10mA TMIN to 35 Q
TMAX
On-Resistance Match 125°C 03 0.4
Between Channels AR V+ =27V, VNO or VNG = 1.5V, o
(MAX4688 only) ON Icom = 10mA Tu o
(Note 5) TvAX 0.5
+25°C 0.5 1
On-Resistance Flatness R V+ =27V, VNO or VNG = 0 to V+, Q
(Note 6) FLATOON) | 1590 = 10mA TMIN to ]
TMAX
+25°C -0.5 +0.01 +0.5
NO, NC Off-Leakage INO(OFF), V+ =3.3V; Vcom = 0.3V or 3V; nA
Current (Note 7) INC(OFF) VNO or VNG = 3V, 0.3V TmiNto -1 1
TmAX
+25°C -0.5 +0.01 0.5
COM Off-Leakage | V+ =3.3V; Vcom = 0.3V or 3V; nA
Current (Note 7) COM_(OFF) VNO or VNG = 3V, 0.3V TviN to 4 1
TMAX
+25°C -0.5 +0.01 0.5
COM On-Leakage | V+ =3.3V; Vcom = 3V or 0.3V; nA
Current (Note 7) COM_(ON) VNO or VNc = 3V, 0.3V, or floating TmiNto -1 1
TmAX
DYNAMIC CHARACTERISTICS
+25°C 20 30
Turn-On Time (Note 7) toN VNO or VNC = 1.5V, Figure 2 TMIN tO 35 ns
TMAX
2 MAXI/V




2.5Q, EBE, UCSP/Nyo—5
SPST/SPDTFPFOJZ1 v F

ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V 10 +3.3V, VIH = +1.4V, VL = 0.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at 3V and Tp = +25°C.)
(Notes 3, 4)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
+25°C 10 12
Turn-Off Time (Note 7) toFF VNoO or VNG = 1.5V, Figure 2 TMIN tO 15 ns
TmAX
Break-Bef Mak +257C 8
reak-Before-Make .
(MAX4688 only) (Note 7) 1BBM VNO, VNG = 1.5V, Figure 3 TMIN to 5 ns
TMAX
- VGEN = 0, RGeN = O, o
Charge Injection Q CL = 1.0nF, Figure 4 +25°C 40 pC
On-Channel -3dB Signal = 0dBm, 50Q in and out, o
Bandwidth BW Figure 5 +25°C 200 MHz
Off-Isolation (Note 8) Viso | L= 5pF RL =500, =100kHz, +25°C 90 dB
Figure 5
Crosstalk (MAX4688 CL = 5pF, RL = 50Q, f = 100kHz, o )
only) (Note 9) VeR Figure 5 +25°C 9 dB
Total Harmonic THD RL = 6009, 2Vp-p, f = 20Hz to 20kHz +25°C 0.06 %
Distortion
NO, NC Of ONO(OFR. | 1 _ 1Mz, Figure 6 +25°C 12 pF
Capacitance CNC(OFF)
COM Off-Capacitance Ccom(FF) | f=1MHz, Figure 6 +25°C 12 pF
Switch On-Capacitance C(oN) f = 1MHz, Figure 6 +25°C 35 pF
DIGITAL I/O
o TMIN to
Input Logic High \ 14 \
p g g IH TVAX
Input Logic Low ViL TMN T 0.5 \
TMAX '
Logic Input _ TMIN to )
Leakage Current b, L Vi =0orV+ TMAX ! ! bA
POWER SUPPLY
TmiN to
Power-Supply Range V+ 1.8 55 \
pply g ThAX
Supply Current I+ V4 =33V, Vin = 0 or V4 TMNTO |y 1 LA
TMAX

Note 3: 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 4: UCSP parts are 100% tested at +25°C only and guaranteed by correlation at the full hot-rated temperature.

Note 5: ARoN = Rongvax) - RoN(viN), between switches.

Note 6: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal ranges.

Note 7: Guaranteed by design.

Note 8: Off Isolation = 20log1o (Vcom / VNO), Vcom = output, VNO = input to off switch.

Note 9: Between switches.

MAXIMN 3

889V XVIN/L8IVXVIN/98IPXVIN



MAX4686/MAX4687/MAX4688

2.5Q, BEBE, UCSP/NY =
SPST/SPDT7PF7OZ7RAF

REIEREEE)

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE ON-RESISTANGE vs. Vcom ON-RESISTANCE vs. Vgom (V+ = +3V)
12 = 40 ‘ s 30 ‘ 5
10 / z 35 Ve=+1.8V g AN Th 850 g
E] = 25 A z
z / = \/ } L \1
2 s 30 N
= / . 20 T\ Ta=+25°C
£ /| 2 25 Ve=427V s
: 7 e ' : ~
T, g o ¥ Ve =433V 15
L " ¥ Y e
| _—1 /&—S\\\ 10 A=-40°C
2 15 T—
V+ =45V
0 10 ‘ 05
o 1 2 3 4 5 8 0 1 2 3 4 5 0 05 10 15 20 25 30
SUPPLY VOLTAGE (V) Veou (V) Veom (V)
LOGIC THRESHOLD VOLTAGE
ON-RESISTANGE vs. Vgom (V+ = +5V) vs. SUPPLY VOLTAGE TURN-ON/OFF TIME vs. SUPPLY VOLTAGE
25 s 2.0 ‘ ‘ g 35 2
23 e Viy RISING 1 - 30 .
21 N\ = "R T g
\ Tp=+85°C = o 1b b Sl =" \ -
19 M = L~ LA 2%
B TP K : \
g " Ta=+25°C 3 P 2
z 15 b= AN 2 10 P 1 Vi FALLING — £ \ .}ON
“ 3 \\ A £ // 81 \F
N — T\ X0°C 2 05 10 \\\\.‘ ZOFF
A= S Y
09 = 5 ~——F
07
05 0 0
0 1 P 3 4 5 15 20 25 30 35 40 45 50 55 1 9 3 4 5 6
Veowm (V) Vi (V) Vi (V)
ON/OFF-LEAKAGE CURRENT
TURN-ON/OFF TIME vs. TEMPERATURE vs. TEMPERATURE CHARGE INJECTION vs. Vcom
KN ey 5 1000 —— . 80 | .
+=+ g +=+ 2 2
15 § z / % / \\ v:/: +5V §
: Z : 60 2
N //( = — 7 ~
2 fon = >/ \
= o 2
Lg 9 toFF 2 10 // // g 40 \\ Vi =+3V N
2 g
6 3 r / \ \
[ P / INOOFF,
! R INGOFF 20 \
0 0.1 0
40 510 35 60 85 40 510 35 60 85 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) Ve (V)

4 MAXIMN
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REIEREEE)

(Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS

FREQUENCY RESPONSE NOISE vs. FREQUENCY
0 2 1 i
ON-RESPONSE H H
-20 /;r‘ § §
-40 %/ ]
= OFF-ISOLATION ,:ﬁf 5
260 ’/7 = 01
/:::' ’jD—: ==
-80 /;
100 /1/ CROSSTALK
_ v
|
-120 0.01
0.01 0.1 1 10 100 10 100 1k 10k 100k
FREQUENCY (MHz) FREQUENCY (Hz)
imF 5% B8
IN:
~7 &t w8
MAX4686 MAX4687 MAX4688
B1 B1 B1 Vi EEEEEAD
B2 B2 B2 IN FADZIEIEASD
B3 B3 B3 GND IS5 R
— Al A3 NC THOIRAYF, /=7 oO—ZiHEF
A3 A3 A2 COM FPHFATAAvF. DEVIRF
Al — Al NO FHFAOTRAYF /=T =T imF
A2 A2 — I.C. REIFRSNTNET
F7Us—a VEE
POSITIVE SUPPLY
v o OYyoAD
v /VA'”;'XZ;V' MAX4686/MAX4687/MAX4688IZ+3.3VEIRAEINN
VAvdosr ENTLDE. GNDA'S5.5VE TINEREN T 52 &
MAX4688 TZZF9, INABEEEHETEHE T DEHEEBEZT NN
NO coMy BORICHASNET, O VI AADIE. BESBEIC
Vg% BHh5d+5.5VETOEEZZIIFITET,
- — 7FOJESLAL
= 2ERBENV+~GND)ITED7FHOJAAIE. FERIC
ENEFT BB TRA Y F a2 TdEsnNFd([12%
B SMITOYFLTTA A — REERLIBRE }ERMIZSRB), X1 YFIIWNAETHD=H. NO.
H
R NC. RUCOMEVIZANRIGHADEESELTE

EHTEE Y,

BEY— 7V ARVEBERE
EE I TNARCERUEOBENMESNIIBS.

BANBIA—TRITRH. BUBRAEREZEX
BNKSICLTTFELY,

MAXIMN 5
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2CMOST/NA R L CEUIEEIRY —T VA %1TD
CEEERELET, BIC. V+ERMIC, RIZFFOY
ESEEHRLTTI0, B, 7HFOJESHERGIR
SNTLWRNEEIE. COBREZEFLTTIS 0, BER
=TV ADBEETFTDIENRATRET, DT FOT
ADDERNM20MALATICHEBEESNT VR NESIE.
IMEBFAA—RDNZEFEFELTTSV(ET1ZSHR),
REIA AT —REEMTDEICEKY . 7HOTES
EEHV+ - 0.7TVOAFAA—=RROY TH)IETL
F9, BREEENERWERoNDENICEMLE T,
BABERBENVHNM+E6VEZBZLNLDICTDIREN
HWFET, REFIAMA—RDNIBEBEENODRELTT
WE9, H1nEET. BREEMtENRAERLIIE
BNBE. 7TOJESEVIEEREXRER I THDER
BEENVEINMESNTEH, IA=IEHY) FE A

UCSPNNyT—JICHT S8R

— MBI BZUCSP/Ny T — IR KR OPCL A7 ~D
ZBICDNTE. YFoLqHOT T =230/ — 6
(UCSP — DINLRIVFYTRT—=ILINYT—)%
SHELTTE0,

UCSPOEFTE
FyTRT—=I/Nyr—2(UCSP)IE. IR/ Ny 7 —
DUIERERZMBATINDID. REROEMICED
ERMEERTIE. Ny T—Iften/cBHREFAEDMEE
ZREBLEBVAEMENHDY T, CSPOERMIE.
I—YORERE. BEA— R RUOEBRIES
FEINF9d, CSPNYT—UFERZEZRHROI IS,
INSORZIBERHERTOBENDHUIT. BL.
BFFmARRUMUREMABROMEEL. EICDVT/N\RE
TRECTRESNDID. KEEIHIEIFA.

CSP/INw T —2Tld. BMICEKDA ML AMBEEZ TS
ZRIDWENHYIET, CSPIF. I—HFDPCR— RIZ
BE/N\ISITENDH. Ny T—IbEnz®HEaD
J—RT7L—=ALICfEHhD>TWDX ML ZEMNEON
FEA. N\VIBEEMOREMERETTDRENDHY
F9, VFULHMORET . HBET—5. RUHE
FIAICDWWTIE, UCSP7 U —2 3>/ — MIEER
SNTNET, 2D/ —MMIVFLHHEOWebt 1 ~
japan.maxim-ic.comT Z&EIZBNE T,

= ~a iy
AHERE®/ I
MAXIMN
MAX4686
V4
MAX4687 | Ve tr < 5ns
MAX4688 o h?gu'?
Y LCE N Vour
ORNC '
A RL CL
' 500 35pF
o T
LOGIC GND SWITCH
INPUT 1 0UTPUT
CL INCLUDES FIXTURE AND STRAY CAPACITANCE. LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
Vorr <V (L) THAT HAVE THE OPPOSITE LOGIC SENSE.
OUT = VN_ R+ HON
R2. ZAvFIRE
MAXIMN
MAX4688 Ve v
| LOGIC 500
Vi INPUT ’ tr<5ns
NC_ 0 tr < 5ns
VN —————=>____coM Vour

Ru C
L
300Q —|_— 35pF

Ci INCLUDES FIXTURE AND STRAY CAPACITANCE.

Vout 0.9 x Vour
R —

M3. JL—2 - ET77 - A UBBMAX4688D )

MAXIN




2.5Q,

BE. UCSP/Nvor—

SPST/SPDT7FOJXA1 v F

AERERR/ 51 IV IREERE)

MAXIM Ve AVour ‘
MAX4686 |
MAX4687 ™
MIAX4688 Vour
GEN f
' \ ¢ Vour
OR N IN
w L CL OFF OFF
VeEN _— 1T ON
_—l_ GND =
= =+ on
N OFF OFF
ViLTO Vi Q= (AVour)(CL)
= IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
M4, Frv—oAvoT ooy
5V 10nF y
l__l_ OFF-ISOLATION = 20l0g ~ UL
NETWORK Vin
= ANALYZER y
Vi 50Q 50Q ouT
| v ON-LOSS = 20l0g ~2UT
OVORV+ — IN_ com by IV <— — % U
MAXIMNM f
ne  MAX4686 = CROSSTALK = 2010g 10UT
- MAxdeer Vour — | MEAS — REF v
500 MAX4688  No 9 or = 9
GND = §5og 500 % =
J—* - -
MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.
OFF-ISOLATION IS MEASURED BETWEEN COM_ AND "OFF* NO_ OR NC_ TERMINAL ON EACH SWITCH.
ON-LOSS IS MEASURED BETWEEN COM_ AND "ON' NO_ OR NC__ TERMINAL ON EACH SWITCH.
CROSSTALK IS MEASURED FROM ONE CHANNEL TO ALL OTHER CHANNELS.
SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

®5. #TOT7AV =3V /A Fr)UEER. VO =7

CAPACITANCE
METER

f=1MHz

{

Vi AXIm

COM_ MAX4686
MAX4687
MAX4688

Nl W

------ <P o

NC_or ViK

NO_
GND

X6. FvrIAT/7H

MAXIMN

Fv 715
TRANSISTOR COUNT: 150
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Nyr=o
(ZDOT—=52—MMIBHNTND/NNY T —IHEKIE. RHRVARBENTHD EIIRY EBA. RO/ VYT —IIERIG.
japan.maxim-ic.com/packages = ZS BT &\, )

[%2)
i
o
COMMON VARIABLE 8
DIMENSIONS PKG. DIMENSIONS DEPOPULATED =
a | 062+005-008 | |CODE > £ SOLDER BALLS d
I__E_-I_ Al | 0.29+0.02 B6-1 1,00£0.05 | 1.52+0.05 | NONE
PIN 1 "///’/////XXX | A2 | 0.33 REF. B6-2 1,00+0.05 | 1.52%0.05 | B2
MARK AREA - XXX D b | 90.350.03 B6-3 | 1.050.05 | 1.57+0.05 | NONE
PRDDUCT_// _I_ D1 | 0.50 BASIC B6-4 1,05+0.05 | 1.57+0.05 | B2
MARKING E1 | 1.00 BASIC B6-5 |[0.97%0.05 | 1.46+0.05 | NONE
e | 0.50 BASIC B6-6 1.16+0.05 | 1.57+0.05 | NONE
SD | 0.25 BASIC
w SE | 0.00 BASIC
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
- AND LINES VARY PER PRODUCT.
SE
- e
1
5|0 O O ' —
_L SD J_ A2
k=T w A _he
Al O Q CH o2 !
A~ N A f T 1
PIN Al r 2 3 &
INDICATOR J SIDE VIEW
~,
BOTTOM VIEW IDRALLAS JII/XI/VI
PROPRIETARY INFORMATION
TITLE:
PACKAGE OUTLINE, 3x2 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0097 G| A
qu:Ju. - "17) \O-J ﬁné*t T169-0051 REHMHMBX ABREMA3-30-16 (KUY 1EI)
-/ = TEL. (03)3232-6141 FAX. (03)3232-6149

VFIVLRREICVFLEBIHEAINERUADEROERICDONT—IEEZENIRET, BBEFHFSAEVAEEESNTHEEA
VEIVLASHERTEL<ERRUMEZEE I SHEMNZERLI T,
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