19-1977; Rev 3; 2/03

INAKXI WV

0.5Q/0.8QBEE. FaFPNSPDTPFOJR1F

=

MAX4684/MAX4685(3. &7 K (Ron). KEE.
FAT7IVEBZIR(SPDT) 7FOJ 2 A YF T, +1.8V~
+5.5VE—ERTEEL £ ITMAX4684TId+2.7VD

BRAEFER LSS, NCZ1 Y FDRONA0.5Q(max).

NOZ A v FDRoNH0.8Q(max)C/Er) 9, MAX4685
Tl3+2. 7VEBREZFERL-5E. NORUNCR A YFD
ZF R AY0.8Q(Max)IC ) £,

INSDEGEIE. +3VICH I Ttony = 50nsKUtorr =
40nsDTL—20 - ETH - A=DRAAYFITY
a3r@ns)&ETNE T, TaAyILaTYITANE
+2.7V~+3.3VERE1.8VO vy o AVIINFTIVTT,

MAX4684/MAX46851d. Fv TR — LISy r—2

(UCSP)MTHtEnTHY . PCHh— REEE KIEICHIE

LFd., 2OF v SOEBEIFEN2.0mm x 1.50mm

T, AX3ERIND/NF N TORBEIZ0.5mm/N>

EYvFEKEOTILNET,

PITVr—3>
2E—=ANY Rty NDODZAYvF T
MP3 /L —+
INT—=I)V—F 1T
/Ny T ) ERE % ES
L —3zi
F—T A A ROCETHESELF
BIEEE
PCMCIA#1— R
IV EEE
7L

UCSPI3Maxim Integrated Products, Inc. DBIZET Y,
LAILE o LAIVIZEARE NO—SDEREETT,

EVEBEB/ 772023 FAT7 IS5 L/IERER

UCSP/YNwor—

BER
¢ 12/x>7, 0.5mmEyFUCSP
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0.5Q(max)(+2.7VEiR)(MAX4684)
0.8Q(max)(+2.7VEiR)(MAX4685)

¢ NOXAwFRon :
0.8Q(max)(+2.7VEiR)

¢ Fv 2JVERoNY Y F ¥ 1 0.06Q(max)

¢ IBEEESESHHEICHITDRoNFIEN : 0.15Q(max)
¢ EFENIME : +1.8V~+5.5VE—

¢ LAV LAILCESNIE

e O youaAVINFEUFT4 1.8V
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*
¢
¢

BA774YV 0L —>3 : -64dB(100kHz)
THD : 0.03%
EEER : 50nA(max)

¢ BU—UFR : Ta = +25CIZH VT 1nA(max)
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MAXAG84ETB  -40°C to +85°C [0 THNQFNaq
(3x3)
MAX4684EUB  -40°C to +85°C 10 uMAX _
MAX4685EBC  -40°C to +85°C 12 UCSP* AAG
MAX4685ETE  -40°C to +85°C 10 ThINQFN s,
(3x3)
MAX4685EUB  -40°C to +85°C 10 uMAX —
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ABSOLUTE MAXIMUM RATINGS
(All Voltages Referenced to GND)

Vo, IN e -0.3V to +6V
COM_, NO_, NC_ (Notel1) .....ccovvvvieeiienn. -0.3Vto (V+ + 0.3V)
Continuous Current NO_, NC_, COM_ ..............cooon. +300mA
Peak Current NO_, NC_, COM_

(pulsed at 1ms, 50% duty cycle)........ccocvvviiiiinnnn. +400mA
Peak Current NO_, NC_, COM_

(pulsed at Tms, 10% duty cycle)........ccoocvvviiiiiinnnn. +500mA

Continuous Power Dissipation (Ta = +70°C)
12-Bump UCSP (derate 11.4mW/°C above +70°C) ...909mW

10-Pin uMAX (derate 5.6mW/°C above +70°C).......... 444mW
Operating Temperature Ranges................c........ -40°C to +85°C
Storage Temperature Range .............ccceeevnennn. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccccoeviviiiiiininn, +300°C

Bump Temperature (soldering) (Note 2)
Infared (15S)...............
Vapor Phase (60s)

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

maximum current 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. Pre-

heating is required. 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—+3V SUPPLY

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

(Notes 3, 9, 10)

PARAMETER | SYMBOL | CONDITIONS | Ta | MIN  TYP  MAX | UNITS
ANALOG SWITCH
. VNO_, VNC_,
Analog Signal Range E 0 V+ \
g9 g VCcoM_
+25°C 0.3 0.5
MAX4684
NC_ On-Resistance R V4 =27V Icom. = 100mA; E 0.5 o
(Note 4) ONINC) | vne_=0to v+ +25°C 045 08
MAX4685
E 0.8
NO_ On-Resistance V+ =2.7V; Icom_ = 100mA; +25°C 0.45 0.8
(Note 4) RONINO) | yo_ = 010 Vv E 0.8 @
On-Resistance Match Vi = 2.7V: IconL = 100mA: +25°C 006
Between Channels ARON v or V — 15V Q
(Notes 4, 5) NO-OF¥NC— = 1. 0.06
NC_ On-Resistance V4 =27V, lcom = 100mA; | MAX4684 E 0.15
RFLAT (NC) Q
Flatness (Note 6) VNC_=0to V+ MAX4685 E 0.35
NO_ On-Resistance V+ =2.7V; Icom = 100mA;
Flatness (Note 6) RFLAT (NO) VNO_=0to V+ E 0.35 Q
_ +25°C -1 1
NO_or NC_ Off INO_(OFF)or | V+ = 3.3V: VNo_ or VNG = 3V, 0.3V;
Leakage Current ING__(OFF) N 0.3V 3V nA
(Note 7) NC_ CoM= = 0.0V, E -10 10
COM_ On-Leakage | (ON) V+=3.3V; VNo_or VN =3V, 0.3V, or | +25°C -2 2 A
Current (Note 7) COM- floating; Vcom_ = 3V, 0.3V, or floating E -20 20
DYNAMIC CHARACTERISTICS
i . V+ =27V, VNO_or VNC_ = 1.5V; +25°C 30 50
Turn-On Time 1ON RL = 50Q; C| = 35pF; Figure 2 E 6 0 ns
2 MAXI/V
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ELECTRICAL CHARACTERISTICS—+3V SUPPLY (continued)

(V+ = +2.7V to +3.3V, Vi = +1.4V, V| = +0.5V, Ta = TmIN to Tmax, unless otherwise noted

(Notes 3, 9, 10)

. Typical values are at +3V and +25°C.)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX | UNITS
. V+ =27V, VNo_or VNC_ = 1.5V; +25°C 25 30
Turn-Off Time torFF RL = 50Q; C| = 35pF; Figure 2 E 4 0 ns
Break-Before-Make V+ =27V, VNO_, or VNC_ = 1.5V;
Delay 'BBM RL = 50Q; C = 35pF; Figure 3 E 2 15 ns
Charge Injection Q COM_=0;Rs=0; CL = 1nF; Figure 4 | +25°C 200 pC
. CL = bpF; RL = 50Q; f = 100kHz; . )
Off-Isolation (Note 8) Viso VCOM. = 1VRus: Figure 5 +25°C 64 daB
CL = 5pF; RL = 50Q; f = 100kHz; o
Crosstalk VeT VoM. = 1VRus: Figure 5 +25°C 68 dB
Total Harmonic RL = 600Q, IN_ = 2Vp-p, f = 20Hz to . o
Distortion THD 20kHz +25°C 0.03 e
NC_ Off-Capacitance CNC_(OFF) f = 1MHz; Figure 6 +25°C 84 pF
NO_ Off-Capacitance CNO_(OFF) f = 1MHz; Figure 6 +25°C 37 pF
NC_ On-Capacitance CNC_(ON) f = 1MHz; Figure 6 +25°C 190 pF
NO_ On-Capacitance CNO_(ON) f = 1MHz; Figure 6 +25°C 150 pF
DIGITAL I/0
Input Logic High VIH E 14 Vv
Input Logic Low ViL E 0.5 V
IN_ Input Leakage B )
Current IIN VINL = 0or V+ E 1 1 uA
POWER SUPPLY
Power-Supply Range V+ E 1.8 55 V
25° - .04
Supply Current (Note 4) I+ V+=55V;ViN_=0or V+ +25°C 20 0.0 S0 nA
E -200 200
Note 3: The algebraic convention used in this data sheet is where the most negative value is a minimum and the most positive

value a maximum.
Guaranteed by design.
ARoN = Ron(mAx) - Ron(viIN), between NC1 and NC2 or between NO1 and NO2.
Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal ranges.

Leakage parameters are 100% tested at Ta = +85°C, and guaranteed by correlation over rated temperature range.
Off-isolation = 20log1o (Vcom / VNO), Vcom = output, VNO = input to off switch.
UCSP and QFN parts are 100% tested at +25°C only and guaranteed by design and correlation at the full hot-rated

Note 4:
Note 5:
Note 6:

Note 7:
Note 8:
Note 9:

temperature.

Note 10: -40°C specifications are guaranteed by design.

MAXIMN

S8IPXVIN/V8IPXVIN



MAX4684/MAX4685

0.5Q/0.82BEE. FaPNSPDTFPFOIRA1 Y F

UCSP/YNv4r—<

MAX4684/5 toc01

MAX4684/5 toc04

MAX4684/5 toc07

0

ZEEEE
(Ta = +25°C, unless otherwise noted.)
MAX4684
NC ON-RESISTANCE vs. COM VOLTAGE
18 ‘
16 Vi=+1.8V
14 v'e
12
T 10 Vi=42.0V T V=450V
3 \
= 08 l Vi =+2.3V
0.6 V=425V
// L |
0.4 Vi =43.0V
02 yed ¥
0
0 1 2 3 4 5
Veom (V)
MAX4684
NC ON-RESISTANCE vs. COM VOLTAGE
0.28 T
V=45V
0.26
024 —\
' \ Ta=485°C
0.22 ‘ /T
_ o
G 02— \ Ta=+25°C
& 018 N \  ——
\ ——
0.16 \ —
014 —
0.12 Tp=-40°C
0.10 ‘
0 1 2 3 4 5
Veom (V)
MAX4684
NC ON-RESISTANCE vs. COM VOLTAGE
0.35 -
/\ ‘ ‘ V+ =43V
0.30 // \ Ta= +85°C
Ta=+25°C /’\
\
5 0% /\/\
= // \
0.20
\T —
0.15 Ta=-40°C
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0 05 1.0 15 2.0 2.5 3.
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MAX4685
NC ON-RESISTANCE vs. COM VOLTAGE
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MAX4684/5 toc02

I V=425V

é \

—— V+=1+5.0V

s

V+=+3.0V
0

2 3 4
Veom (V)

MAX4685
NC ON-RESISTANCE vs. COM VOLTAGE

1
V4 =45V

—\
=\

MAX4684/5 toc05

MAX4684/5 toc01

\
\(‘ T
\\.-
Ta=+25°C Taz40°C |
\
0 1 2 3 4 5
Veom (V)
MAX4684
NC ON-RESISTANCE vs. COM VOLTAGE
V=418V
73
V=420V 77— V+=45.0V
\
l Vi =+2.3V
V+=+2.5V
) S
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NO ON-RESISTANCE vs. COM VOLTAGE

V+=+1.8V
|

Vi =+2.0V

Vi =423V
Vi = f2.5\/
V+=+3.0V

%\_/N »

MAX4684/5 toc03

o
—
S}
w
~
3]

NO ON-RESISTANCE vs. COM VOLTAGE

1
V+=1+5V

/)
MAX4684/5 toc06

Ta= +85‘7‘\
J VN

\r—_

/\ [ ——
Ta=+25°C \"{
Ta=-40°C
o 1 2 3 4 5

Veom (V)

NO ON-RESISTANCE vs. COM VOLTAGE

T
Vi =+3V
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/ /'\
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(Ta = +25°C, unless otherwise noted.)

TURN-ON/TURN-OFF TIMES TURN-ON/TURN-OFF TIMES
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. TEMPERATURE
100 = 80 - 50 T o
§ . § 45 Vi=+3V | §
80 : g 40 Nz
= = / =
= 60 1
=2 \ " 35 ton =
= & / T N o z @ e —
3 / E oo NI\ £ 2 1
o =y =
> pd E AV torF S P
= 40 7~ S 3 NN\ S 2 =
» / I~ 15 — \
| 20 AN _— torr
20 N— 10
10 5
0 0 0
0 1 2 3 4 5 6 18 23 28 33 38 43 48 53 -40 -15 10 35 60 85
VsupeLy (V) VsuppLy (V) TEMPERATURE (°C)
MAX4684
LOGIC THRESHOLD VOLTAGE ON/OFF-LEAKAGE CURRENT
vs. SUPPLY VOLTAGE CHARGE INJECTION vs. COM VOLTAGE vs. TEMPERATURE
20 2 300 . 1000 .
TRE vnRisne 7~ = 100 R / -
2 . \ & 100 /
o o
< \/ 0 > /
3 P4 5 \ 2
S 10 = 400 &}
& ) o S
& VN FALLING = Icom(on) /
= -200 Z 10 \
o 5 A
g 05 -300 >
— \ o
-400 \ —_— Icom(OFF)
0 -500 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6 -40 -15 10 35 60 85
Vsupey (V) Veaw (V) TEMPERATURE (°C)
MAX4685
ON/OFF-LEAKAGE CURRENT TOTAL HARMONIC DISTORTION
vs. TEMPERATURE FREQUENCY RESPONSE (pMAX) PLUS NOISE vs. FREQUENCY
1000 © 0 T T 117 = 01 g
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> : Tl A F
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S Icomon 3 A =
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NC_ A1, C1 57 THATRAYF, /=¥ oO—XiEF

IN_ A2, C2 4,8 T4 O IAIBAS

COM_ A3, C3 3,9 THOTRAYF AEVIHTF

NO_ A4, C4 2,10 FHATRAYF, /=X IA =T UmF
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GND B1 6 ISR
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NO COM
VN, ———— A o]
-~ JornC . Vour
: RL CL
! 500 35pF
L I
GND - h
L

Cy INCLUDES FIXTURE AND STRAY CAPACITANGE.

R
Vour=Vn_ (RL +LR0N)

tr < 5ns

Vi

ViL —

LOGIC
INPUT

SWITCH ¢
OUTPUT

LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.

M2, XA vFIRE

NAXAM
MAX4684 V+
MAX4685 |
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4 Vour
\O - COM_
| —— A
| -
IN_ [: o 50Q —|—35pF
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INPUT

Vi
fr
ViL

Vour 0.9 x Vour
)

M3. TJL—2 - ET74 - A—UER

MAXIMN

S8IPXVIN/V8IPXVIN



MAX4684/MAX4685

0.5Q/0.8Q K E
UCSP/Y yé'—y

« TAFPNSPDTPFOJRAYF

TAPMERR/ZA I ITR(HRE)

MAXIM Ve AVour ¢
MAX4684 |
MAX4685 v Vour
feen e : COM_ _ y f
ORNO_ ' l out N
+ c OFF OFF
L ON
VeEN _— 1T
:|_ GND IN_ =
— JT_ ON
N OFF OFF
ViLTO Vi Q= (AVout)(CL)
= IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
K4, Fyv—oA4o1 037
5V 10nF "
OFF-ISOLATION = 20log OUT
1 NETWORK
= ANALYZER y
v 500 50Q out
] v ON-LOSS = 20log ~2UT
OVORV+ — IN_ [ N — —p 9V
AMAXIM f
N MAX4684 = CROSSTALK = 20l0g VO“T
MAX4685 Vour —— | MEAS REF
no b o Ja)
" b b
GND = § 50Q % =
J—‘ - =

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.
QOFF-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.

X5, #FiEk. ATV =230 RUOVAOR =D

10nF

i

V+

V+ MAXIMN
COM_ MAX4684
8 MAX4685
\l' IN ViL
CAPACITANCE [ A b ,<l_ —
METER __I_ ! NC_ or ViH
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- — o—1—
= 1MHz — o

X6. Fv LA T/7H

EVEE
MAXIM
TOPVIEW MAX4684/MAX4685
Vi No2
NO1 _—~—1[ 9] come
CoM1 <H e e
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COMMON VARIABLE ks
DIMENSIONS PKG. DIMENSIONS DEPOPULATED g
| 062+0.05-0.08 CODE D 3 SOLDER BALLS g
I——E—I AL | 0.29£0,02 B12-1 | 1544005 |2,02+0.05 | NONE <
A2 | 0.33 REF. Bl2-2 | 154005 |2.02+005 | B3 ;
/% b | 20.35+0.03 B12-3 |154+0.05 | 212+0.05 | NONE
| 78 XXX T
MAgéNAlREA_/‘ XXX D1 | 100 BASIC Bi2-4 | 1.54%0.05 | 2.02+0.05 | B2, B3
i E1 | 1.50 BASIC B12-5 | 164005 | 212+0,05 | B2
PRODUCT _//XXX e | 050 BASIC Bl2-6 | 164005 | 212+0.05 | B3
MARKING _t SD | 0.00 BASIC B12-7 | 154005 |2.02+0.05 | B1, B3
SE | 0.25 BASIC B12-8 | 1544005 |2.02+005 | B2
TOP VIEW B12-9 | 154005 | 212+0,05 | B2, B3
B12-10 | 1.54+0.05 | 2.02+0.05 | B1, B2, B3, B4
Bl2-11 | 1.54+0.05 | 2.02+0.05 | A2, C3
E1 NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
_,,SE € 2. PRODUCT MARKING: NUMBER OF CHARACTERS
) AND LINES VARY PER PRODUCT.
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INDICATOR
BOTTOM VIEW
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DALLAS W1 /1K1 2V
PROPRIETARY INFORMATION
TITLE
PACKAGE OUTLINE, 4x3 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0104 F /1
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10 10 INCHES MILLIMETERS =
DIM[ MIN | MAX | MIN | MAX S
A - 0043 | - 1.10
T A1 | 0002 | 0.006 | 005 | 0.15
A2 | 0030 | 0037 | 075 | 095
D1 0116 | 0120 | 295 | 3.05
Y D2 | 0114 | 0118 | 2.89 | 3.00
E1| 0116 | 0120 | 295 | 3.05
BC/—®0-50t0-1 E2 | 0114 | 0118 | 2.89 | 3.00
e -€ H | 0187 | 0199 | 475 | 505
= L | 00157 | 0.0275 | 040 | 0.70
] L1 | 0.037REF 0.940 REF
3 ] b 0007 Jo.0106 [ 0177 | 0.270
1 voson 1 e 0.0197 BSC 0.500 BSC
L c_[0.0035 [ 0.0078 [ 0.090 | 0.200
TOP VIEW BOTTOM VIEW S 0.0196 REF 0.498 REF
- o oo | 6 oo | e
J D2 E2
* GAGE PLANE
A2 A c
THAFARL L L s
1 __|_L —r ——/ —_—
—{of— o | Ef i
A1
D1 L1
FRONT VIEW SIDE VIEW

NOTES:

3. CONTROLLING DIMENSION:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.0067).
MILLIMETERS.

4. MEETS JEDEC MO-187C-BA.

PROPRIETARY INFORMATION
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TME PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0137 G /2
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COMMON DIMENSIONS
SYMBOL | MIN. | MAX.
A 070 | 080
D 290 | 3.0
E 290 | 3.10
Al 000 | 005
L 020 | 040
K 0.25 MIN.
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b IN2)-11xe | "Wt
T633-1 6 | 1.50£0.10 | 2.30£0.10 [ 0.95BSC | MO229/WEEA | 0.40£0.05 | 1.90 REF NO
T633-2 6 | 1.50:0.10 | 2.30£0.10 | 0.95BSC | MO0229/WEEA | 0.40:0.05 [ 1.90 REF NO
T833-1 8 | 1502010 [ 2302010 [ 065BSC | MO229/WEEC | 0.3020.05 [ 1.95 REF NO
T833-2 8 | 1.50£0.10 | 2.3020.10 | 0.65BSC | MO229/WEEC | 0.30£0.05 | 1.95 REF NO
7833-3 8 | 1.50:0.10 | 2.3020.10 | 0.65BSC | MO229/WEEC | 0.30£0.05 | 1.95 REF YES
T1033-1 10 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC | M0O229/ WEED-3 | 0.25:0.05 | 2.00 REF NO
T1433-1 14 [ 1.7020.10 | 2.300.10 | 0.40 BSC 0.20£0.05 | 2.40 REF YES
T1433-2 14 [ 1.7020.10 [ 2.300.10 | 0.40 BSC 0.20£0.05 | 2.40 REF NO
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S).
5. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND “E2”
. : -,
AND T1433-1 & T1433-2. DRALLAS /MLAXI VI
6. "N" IS THE TOTAL NUMBER OF LEADS.
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. E PAGKAGE OUTLINE, 6.6.10 & 1AL,
TDFN, EXPOSED PAD, 3x3x0.80 mm
-DRAWING NOT TO SCALE- 21-0137 G |%
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