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PART TEMP. RANGE PIN-PACKAGE
MAX4655EGA -40°C to +85°C 8 QFN
MAX4655EUA -40°C to +85°C 8 UMAX-EP*
MAX4655ESA -40°C to +85°C___ 8 SO-EP*
MAX4656EGA -40°C to +85°C 8 QFN
MAX4656EUA -40°C to +85°C 8 UMAX-EP*
MAX4656ESA -40°C to +85°C 8 SO-EP*
MAX4657EGA -40°C to +85°C 8 QFN
MAX4657EUA -40°C to +85°C 8 UMAX
MAX4657ESA -40°C to +85°C 8 SO
MAX4658EGA -40°C to +85°C 8 QFN
MAX4658EUA -40°C to +85°C 8 UMAX
MAX4658ESA -40°C to +85°C 8 SO

*EP = exposed pad
gooo/ooooooooooooog/

oo

TOP VIEW
[ ] [ ]

CcoM E—OA—E NC CoM E—O/‘—El NO

n.c. [2] : II V- n.c. [2] : II V-

GNDE - E IN GNDE - E IN
MAXIM MAXIM

v+ E MAX4655/MAX4657 EI N.C vt E MAX4656/MAX4658 EI N.C.
HUMAX/SO/QFN UMAX/SO/QFN

MAXA4655/MAX4657

LOGIC SWITCH

MAXA4656/MAX4658

0 ON
1 OFF

LOGIC SWITCH

SWITCHES SHOWN FOR LOGIC "0" INPUT

0 OFF
1 ON

N.C. =NO CONNECT

NC = NORMALLY CLOSED

Maxim Integrated Products
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ABSOLUTE MAXIMUM RATINGS

All Other Pins to GND (Note 1)
Continuous Current, COM, NO, NC

-0.3V to +44V
..-44V to +0.3V
-0.3V to +44V

.................. V--0.3Vto V+ + 0.3V

(MAXAB55/MAXABSEB) ......eveeeeeiiiiiieeeeiieee e +300mA
Continuous Current, COM, NO, NC

(MAXAB57/MAXABS8) .....eveeeieieiiieeiiee e +150mA
Continuous Current, IN .......cocceeeeiiiieeeeeeeeecccee e, +30mA

Peak Current, COM, NO, NC

(pulsed at 1ms, 10% duty cycle)
MAXAB55/MAXABSB.........eeriveirieieiiieieeniee e +400mA
(pulsed at 1ms, 10% duty cycle)

MAXAB57/MAXABSS..........ccviiiiiiiiici e +300mA

Continuous Power Dissipation (Ta = +70°C)

8-Pin QFN (derate 24.4mW/°C above +70°C) ............ 195mw
8-Pin pPMAX-EP (derate 10.3mW/°C above +70°C)
MAXABS55/MAXABSG ....cceeiiiiiieeiiiiiiie e 825mwW
8-Pin pMAX (derate 4.50mW/°C above +70°C)
MAXABS7IMAXABS8 ....coeeiiiiiiieeiiiiee et 362mwW
8-Pin SO-EP (derate 18.9mW/°C above +70°C)
MAXAB55/MAXABSG ......coovveeieiieiiieeniie e 1509mwW
8-Pin SO (derate 5.88mW/°C above +70°C)
MAXABS7IMAXABSS8 ....ccooiiiiiieiiiiiiee e 471mW

Operating Temperature Ranges

Junction Temperature...............
Storage Temperature Range
Lead Temperature (soldering, 10s)

MAX4655-MAX4658..........cocvvviiiiiiii,

Note 1: Signals on NC, NO, COM, or IN exceeding V+ or V- will be 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—Dual Supplies

V+ = +15V, V- = -15V, V|y = 2.4V, V|L = 0.8V, Ta = TMmIN to TmaX, unless otherwise noted. Typical values are at Tp = +25°C.)

(Notes 2, 7)
PARAMETER | SYMBOL | CONDITIONS | TA MIN TYP MAX | UNITS
ANALOG SWITCH
) VNO, VNG,
Analog Signal Range V- V+ \
g Sig g Veom
= . +25°C 7 10
On-Resistance Ron lcom = 100mA; Q
VNO or VNC = +10V TMIN to TMAX 15
On-Resistance Flatness Icom = 100mA; +25°C 0.3 1
RFLAT (ON) _ Q
(Note 3) VNO or VNC = -5V, 0, +5V | TN to Tmax 15
NO or NC Off-Leakage INO(OFF) O | Vcom=+145V, -145V, +25°C -1 0.01 1 nA
Current (Note 4) INC(OFF) VNO or VNe =-145V, +145V | Tpin to TMAX -10 10
COM Off-Leakage Vcom =+145V, -145V; +25°C -1 0.01 1
IcOM(OFF) _ nA
Current (Note 4) VNo orVNe =-14.5V, +14.5V | TN to TmAx -10 10
= +14.5V -14.5V: +25°C -2 2
COM On-Leakage ICOM(ON) xﬁghﬁ)r VN?_S\_/'_‘J‘;SV’
Current (Note 4) -14.5V, or floating TMIN t0 TMAX -20 20 nA
DYNAMIC CHARACTERISTICS
Vo or Vnc = 10V; +25°C 110 200
Turn-On Time t RL = 500; MAX4655/4656, ns
ON RL = 1000Q; MAX4657/4658,
CL = 35pF; Figure 3 TMIN 10 TMAX 300
VNO or VN = 10V; +25°C 75 100
. RL = 50Q; MAX4655/4656,
Turn-Off Time toFF RL = 100Q: MAX4657/4658, ns
CL = 35pF; Figure 3 TMIN 10 TMAX 150
2 M AXI/N
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

V+ = +15V, V- = -15V, V| = 2.4V, V|L = 0.8V, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at T = +25°C.)

(Notes 2, 7)
PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
- VGEN = 0; RGEN = 0; 0
Charge Injection Q CL = 1nF: Figure 4 +25°C 23 pC
-3dB Bandwidth BW +25°C 210 MHz
. f = 1MHz; R = 50Q;
Off-Isolati Note 5 V| ’ ! +25°C =17
solation (Note 5) 1SO Figure 5 dB
. . f = 20Hz to 20kHz
Total Harmonic Distortion THD ' +25°C 0.007 %
VN_ = 5Vp-p; RL = 600Q 0
NO or NC Off-Capacitance | SNOOFF: | ¢ — 1MHzZ: Figure 6 +25°C 25 pF
CNC(OFF)
COM Off-Capacitance Ccom(orr) | f=1MHz; Figure 6 +25°C 25 pF
COM On-Capacitance CcomonN) | f=1MHz; Figure 7 +25°C 67 pF
DIGITAL I/O
Input Logic High VIH TMIN to TMAX 2.4 \
Input Logic Low VL TMIN to TMAX 0.8 \
Input Leakage Current IIN VIN = 0.8V or 2.4V TMIN 0 TMAX -1 1 A
POWER SUPPLY
Power-Supply Range TMIN to TMAX +4.5 +20 \
VIN=0or5V,VN_=3V,
IswITCH = 200mA, +25°C %0 150
Positive Supply Current I+ MAX4655/4656; HA
IswiTcH = 100mA,
MAX4657/4658 TmIN o TMAX 300
VIN=0or5V,VN_=3V,
ISwITCH = 200mA, +25°C 10 50
Negative Supply Current I- MAX4655/4656; HA
IswiTcH = 100mA,
MAX4657/4658 TmIN 0 TMAX 100
ViIN=0o0r5V,VN_=3V;
ISW'TCH = ZOOmA‘ +25°C 80 130
Ground Current IGND MAX4655/4656; pA
IswiTcH = 100mA,
MAX4657/4658 TMmIN to TmAX 260

MAXIN
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ELECTRICAL CHARACTERISTICS—Single Supply

(V+=+12V,V-=0, Vg = 2.4V, V|L= 0.8V, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ TA | MIN TYP MAX ‘ UNITS
ANALOG SWITCH
Analog Signal Range VIN TMIN ©0 TMAX 0 V+ \4
= +25°C 15 22
On-Resistance RoN com SOmé, Q
VNO or VNC = 10V TMIN to TMAX 33
On-Resistance Flatness RELAT (ON Icom = 50mA, +25°C 2.2 4 o
(Note 3) ON | vyoor Vne = 2V, 8V, 10V [Ty to Tiax 5
DYNAMIC CHARACTERISTICS
VNO or VN = 10V, +25°C 140 200
. RL = 100Q MAX4655/4656,
Turn-On Time toN RL = 200Q MAX4657/4658 ns
CL = 35pF; Figure 3 TMIN 0 TmAX 300
VNO or VNc = 10V, +25°C 65 125
) RL = 100Q MAX4655/4656,
Turn-Off Time toFF Rt = 200Q MAX4657/4658 ns
CL = 35pF; Figure 3 TMIN 0 TMAX 200
Charge Injection Q gLGEN;'?FIng': : 0 +25°C 1 pC
POWER SUPPLY
Power-Supply Range V+ 9 40 \Y
VIN =0 or 12V,
lSWITCH = 100mA. +25°C 25 100
MAX4655/4656;
IswiTcH = 50mA,
. MAX4657/4658 TmIN to TmAX 200
Positive Supply Current I+ LA
Note 6
( ) VIN=0or5v,
ISWITCH = 100mA, +25°C 46 125
MAX4655/4656;
IswiTcH = 50mA,
MAX4657/4658 TMIN to TmAX 200

Note 2: The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.

Note 3: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

Note 4: Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at Ta = +25°C.

Note 5: Off-isolation = 20log10 [Vcom / (VNC or VNO)], Vcom = output, VNc or VNo = input to off switch.

Note 6: Guaranteed by testing with dual supplies.

Note 7: -40°C specifications are quaranteed by design.

MAXIMN
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(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom
(DUAL SUPPLIES)

ON-RESISTANCE vs. Vcom
(SINGLE SUPPLY)

25 w g 25 ‘ ‘ 8 15 g
A : A Ave=svV-=0 |2 g
A /\/ g I\\A B:V+= 412V, V-0 |2 g
20 v E: 20 C:V+=+24V,V-=0 12 3
ry : /\J D: V=436V, V-0 | "\ :
B /\B A E: V+ = 440V, V-=0 10 N[ TA=+85°C
a 15 Cc = 15 ) A4 s __/\ B /\
E E of < F S~ AT | A
g & YA c E 1
10 744 10 A‘Ziji T N Ta=-40°C
5 —
N ]
A:V+=+45V,V-=-45V D:V+=+15V,V-=-15V 5 —
B: V+=+10V,V-=-10V  E:V+=+20V, V- =-20V
C: V4 = +12V, V-=-12V \ E
0 0 . 0
-20 -10 0 10 20 0 8 16 24 32 40 15 <10 -5 0 5 10 15
Veom (V) Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom LEAKAGE CURRENT CHARGE INJECTION
AND TEMPERATURE (SINGLE SUPPLY) vs. TEMPERATURE vs. Vcom
25 5 10,000 g 90 ‘ : : s
5 A 2 A: V4 = +15V, V- = -15V 8
2 -=- 8 B: V+ = +12V, V- = OV g
. //\ TA=H5C //\ 3 1000 Icom(oN) | 60 3
d \\+_,—-/ ) <
MPNEPNRE amm BPRl =gy =
E 15 ‘ - = lcom(oFF) = \ . \
I 10 /! 0 = B~
N Tp=-40°C /"\ IS /
10 ] Pt /
1 // L -30
5 0.1 -60
0 2 4 6 8 0 12 -40 -15 10 35 60 85 45 -0 5 0 5 10 15
Veon V) TEMPERATURE (°C) Veom (V)
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT TOTAL HARMONIC DISTORTION
(SINGLE SUPPLY) vs. SUPPLY VOLTAGE AND TEMPERATURE vs. FREQUENCY
250 ‘ 5 60 T g 1 - 2
V-=0 g A: I+, Ta = -40°C : V4 = +15V £
g 5o | BitrTa=+25°C § < V-=-15V g
200 / 3 Cil+,Tp= +85:<: z s 5VRms SIGNAL |
z z E:||-' TTA: gg g S 600Q SOURCE
= = 40 [ El- Ta=+25° % 01
Z 150 % F:l- T = +85°C 2
= S 2 ‘ o
o ° \ 5
ZF 100 z DUAL SUPPLIES:
2 // S 20 [ 415V, Veoy =3V, Zo01
IswitcH = 100mA =<
50 - = 10 | 7. é/ S
0 0 0.001
0 5 10 15 20 25 30 35 40 0 +5 +10 +15 10 100 1k 10k 100k
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) FREQUENCY (Hz)
MAXI/V 5

ON-RESISTANCE vs. Vcom
AND TEMPERATURE (DUAL SUPPLIES)
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(Ta = +25°C, unless otherwise noted.)

ON-RESPONSE, OFF-ISOLATION LOGIC LEVEL THRESHOLD VOLTAGE TURN-ON/TURN-OFF TIME vs.
vs. FREQUENCY vs. SUPPLY VOLTAGE SUPPLY VOLTAGE (DUAL SUPPLIES)
20 i < 30 o 300 o
g g RL=300Q |8
. ON-RESPONSE z g \ CL=350F |2
~ % 26 § 250 \ §
-20 BW = 210MHz
— 200
g 4 / 2.2 z \
g / s d E N
@ = & 150 <
S 60 |— OFF-ISOLATION / £ 18 E \\QN\
"~ 100 ~ ]
-80 / tOFF \
/ 14 7 50
100 A V4= 415V, /
V-=-15V
-120 1.0 0
001 01 1 10 100 1000 5 10 15 20 25 30 35 40 5 7 9 1 13 15
FREQUENCY (MHz) V+ (V) V4, V- (V)
TURN-ON/TURN-OFF TIME SUPPLY CURRENT vs. VOLTAGE ACROSS
vs. TEMPERATURE SWITCH
Sl Ty g 5000 \ 3
V-=-15V g V+ = +15V, g
160 |RL=3000 g 2500 | V=18V £
CL=35pF = EH
_ 2000
Z 120 =
s on | | 21500
e —— B
/%/
1000
—] torF /
40 500 J
0 0
-40 -15 10 35 60 85 -10 5 0 5 10
TEMPERATURE (°C) Veom - n_(mV)
oooo
oo
MAX4655/ | MAX4656/ oo ooo
MAX4657 MAX4658
1 1 COM goooooooooooa
2,5 2,5 N.C. ooooad
3 3 GND oooad
4 4 V+ ooooooad
6 6 IN ooooooooa
7 7 V- ooooooad
— 8 NO gooooooo@oooooon)
8 — NC 00000000 @oooooon)

6 MAXIMN
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NC

R &—of —e CoM

NO

Vi @— el

TTL/CMOS
N @ LEVEL
’J SHIFTER
b e NO OR SENSOR [—@— COM
v i d “
02. O00O0O0O
MAXIMN
+15V MAX4655—
tr < 20ns MAX4658
+3V |
LOGIC tF < 20ns v SWITCH
INPUT /l SWITCH | com NG OUTPUT y
INPUT ' ORNO 0
E R gg F
SWITCH . p
v
INPUT M IN_|>____:
GND V- — p—
SWITCH ¢ LOGIC
OUTPUT INPUT |
— — -15V

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

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

Vo =Vcom ( RLR+LR0N )

03. 0oooogoo

AV &

Vo
IN
OFF OFF
ON
ON
OFF OFF
IN

Q=(avp)(Cp)

IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.

NI
415 MAX4655—
| MAX4658
V+
coM o NCOR
' NO I Yo

VeEN — CL
GND v- nF

04. 000000000000

MAXIMN
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NI/ MNMAXI/V
Y MAX4655— LY MAX4655—
_|:| | MAX4658 _L_| }_+ MAX4658
SIGNAL — = Ve
GENERATOROdBM v coM
§ Y [ com o CAPACITANCE
i RL = N oy METER N
—— { _?7 fzame | | W\ < o
ANALYZER ~ NC OR Nor = - NC OR NO [
; GND V- c GND V- c
L —ih 1 il
= -15V — — -15v =
O5. dooooooooo O7. OO00OO0O0OO0O0
NAXIMN googno
o Y MAX4655-
H MAX4658 TRANSISTOR COUNT: 45
— v PROCESS: CMOS
CcoM
O—
IN
CAPACITANCE / < 249

METER

NC OR NO
f= 1MHz —©

= GND c

L

-15V

6. ODOooooooO
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Note:
All dimensions are in mm.

O g
o
u
q— -
TOP VIEW SIDE_VIEW BOTTOM VIEW 5
a
>< L3 =
[T
- 4x01 (o4
¢ — =
~ ©
> :
&—\ ©
Lfl) \, S ¥
m & Detail _|
A
O 2
-
q’ Top ‘mold Btm ' mold
NOTE: PIN 1 WILL BE IDENTIFIED BY PIN 1 package package
>< DOT & MARKING ORIENTATION.
< D
4xe1 _.T
| " .
E ' / : \ ' Py Ra:hus optional
A A2 \
1 ! IS i 1
ANTT TG T T /) A3
I AR l‘ ¥
I \ N,
SIDE_VIEW L~ . Va4V/ 0. 4V4'4!
“\ Detail A PROPRIETARY INFIRMATION
(TIm.e
PACKAGE DUTLINE, 6L & 8L, 3x3 GFN (DUAL),
o’ Lat CHIP ON LEAD
PROVA (PO G 6 L
2190121 D |4
COMMON _DIMENSIONS VARIATIONS
SYMBOL MIN MAX SYMBOL [ MIN [ MAX MIN | MAX
A 0.80 1.00 D 2.90 |3.10 2.90 |3.10
Al 0 0.05 E 2.90 |3.10 2.90 | 3.10
A2 0.65 0.90 N 6 8
A3 0.15 0.25 e 0.95 BSC 0.65 BSC
L2 0 0.10 b 0.27 | 0.43 0.25 | 0.40
L3 0 0.10 L 0.21 [0.44 0.21 [0.44
b1 0.17 0.30 L1 0.21 ]0.37 0.21 | 0.37
o1 o 12 JEDEC M0—-220
SPEC VARIATION EEC-2

10

. Package outline exclusive of mold flash & metal burr.
. Package outline inclusive of plating.

. N is the total number of terminals.

. Package surface finishing of Ra0.4pm max.

Shaded areas are not leads. Do not make electrical
contact in this area. Use numbered leads for electrical
contact.

bw#uw#

VAKX VI

PACKAGE OUTLINE, 6L & 8L, 3x3 GFN (DUAL),
CHIP ON LEAD
PPRVAL [EOCENT

A

MAXIMN
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8 S INCHES MILLIMETERS

H H H H DIM| MIN MAX MIN MAX

) A | - 0.043 ; 110

| A1 0.002 0.006 0.05 0.15

A2 | 0.030 0.037 0.75 0.95

£ b b 0.010 0.014 0.25 0.36

20.50£0.1 c 0.005 0.007 0.13 0.18

‘ _€¥ D 0.116 0.120 2.95 3.05

0.6+0.1 e 0.0256 BSC 0.65 BSC

E 0.116 0.120 2.95 3.05

1 E H H H H 0.188 0.198 4.78 5.03

L 0.016 0.026 0.41 0.66
0.6£0.1 —= ! l— ! < 0 6 o 6
5 BOTTOM VIEW S | 0.0207BSC 0.5250 BSC

TOP VIEW

| {
* SAERPC L
A R

b

D/ C— U

L

|——

FRONT VIEW SIDE VIEW
§,

NOTES: @Q@!ﬁ!ﬁé& /Vl/]‘l/V|
1. D&E DO NOT INCLUDE MOLD FLASH. _PROPRETARY WrorMATON
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”). :
3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO—187C—AA, APPROVAL DOCUMENT CONTROL NO. REV. 1
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INCHES MILLIMETERS INCHES MILLIMETERS

MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N [MS012
A10.0D5310.069| 1.391(1.75 D|0.189 10,197 | 4.80|5.00 |8 A
A1l 0.004 |0.010 | 0.10 10.25 D|0.33710.344| 855|8.751]14 | B
B|10.014 |0.019 | 0.39]0.49 D|0.38610.394| 9.80(10.00(16| C
Cl10.007 10.010 | 019 ]0.25
e 0.050 1.27 NOTES,
E 0150 0157 380 40[] 1. D&E DO NOT INCLUDE MOLD FLASH
H[0.228[0.244] 5.80]6.20 o EXCEED 1 congey TS NIT
hW10.010 [0.020 1] 0.251]0.50 3. LEADS TO BE COPLANAR WITHIN
[ [0.016 [0.050 | 0.40[1.27 4 CONROUYING. DIMENSION: MILLIMETER

5. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS

”ﬁmmﬁg(ml@m][PAwAGE FAMILY DUTLINE: SDIC 150”] Ll 21-0041 A |

PROPRIE TARY INFORMATION TITLE

- =1 o= > 0169-005100000000003-30-16000001000
e AAVAWE 382 TEL. (03)3232-6141 FAX. (03)3232-6149
JgOoobOO00o0OO0o0obOO0OobO0oO0obOO0oO0ooOo0oob0o0obOO0oO0oo00oOob0oo0obOO0oO0oo0oO0bO0oo0oOO0oO0oo0DO0obOO0O0ooOODO0oOUoO0obOOoOobOOoOoLooOoOoooOon
J0000obOo0o000ooO000obOo0o0oDoOo000ooOoOoOoOooDn

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

© 2001 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



