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CMOS

INAKXI WV

+15kV ESD

/

MAX4558/MAX4559/MAX4560 8:1 ox vy Zz X Y_ Z_ ESD
(MAX4558) 4:1 +15kV( )
(MAX4559) (SPDT) +12kV(IEC 1000-4-2 )
(MAX4560) CMOS IC +8KV(IEC 1000-4-2 )
+15kV (ESD) O 74HC4051/74HC4052/74HC4053
CMOS +2V =6V 0
160Q (5V )
+25 1nA +85 R 20 (t
10nA(max) ON (typ)
+5V +5V . 1NA(+25
+0.8V 1”A(+25 )
+2.4V TTL/CMOS NA( )
0 +5V/+ 5V TTL
0 0.02%  (600Q)
0 _93dB  (50Q)
0 -96dB  (50Q)
PART TEMP.RANGE  PIN-PACKAGE
ESD MAX4558CEE 0°C to +70°C 16 QSOP
MAX4558CSE 0°C to +70°C 16 Narrow SO
MAX4558CPE 0°C to +70°C 16 Plastic DIP
/
TOP VIEW MAXIM MAXIM MAXIM
MAX4558 MAX4559 MAX4560
R P pa—
xa [1 2o [16] Ve o120 [16] Ve Y1 |I—|_v 6] ve
X6 [_k\o_‘,_o/gﬂ X2 Y2 E_&\o_‘, _/LE X2 Y0 E—‘/o_‘_EY
x [} oA x1 v[3}— o] xi 2151 [14] x
Xt [—‘\o—o—d/hj X0 Y3 E—‘ 1] x ZI:jx ([ i3] xi
X5 [5 |aho—a—ora 2] x3 vi[s a4 & T1o] xo 20 [5] é\ % ﬁ_] X0
ENABLE [6 | i1 A enaBLE [6 |—i Lo i1] s ENABLE [6 ¢ 1] A
vEEEEB vEEEEA e 2 s
GND [ 8] [9] ¢ GND [ 8 ] 9] s GND [ ] 9] ¢
DIP/SO/QSOP DIP/SO/QSOP DIP/SO/QSOP
MAXIM Maxim Integrated Products 1

http://www.maxim-ic.com
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MAX4558/MAX4559/MAX4560

+15kV ESD
CMOS

/

ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to VEE)

VG ettt -0.3Vto +13V
Voltage into Any Terminal (Note 1).... (VEg - 0.3V) to (Vcc + 0.3V)
Continuous Current into Any Terminal .........ccccoceeviiinnnn. +10mA
Peak Current, X, Y, Z, X_, Y_, Z_

(pulsed at Tms, 10% duty cycle) .....ccooiiiiiiiiiiieen, +30mA
ESD per Method IEC 1000-4-2 (X, Y, Z, X_, Y_, Z_)

Air-Gap DisCharge ........cccovviiiiii +12kV

Contact DiSCharge .........ocoocevviviiiiiiii e, +8kV
ESD per Method 3015.7

Ve, VEE, A, B, C, ENABLE, GND ... +2.5kV

KoY  Zo XY L i +15kV

Continuous Power Dissipation (Ta = +70°C)
QSOP (derate 8.00mW/°C above +70°C)....................
Narrow SO (derate 8.70mW/°C above +70°C)
DIP (derate 10.53mW/°C above +70°C) .........cccceveeinn
Operating Temperature Ranges
MAXA5_ _C_E oo
MAX45_ _E E oo,
Storage Temperature Range .........cc..ccoeeevnenne,
Lead Temperature (soldering, 10SEC) ......cccoovviriireinnnn. +300°C

Note 1: Signals on any terminal exceeding Vcc or VEE are clamped by internal diodes. Limit forward diode current to maximum cur-

rent 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 5V Supplies
(Vcc = +4.5V to +5.5V, VEE = -4.5V t0 -5.5V, V. H = +2.4V, V_| = +0.8V, Ta = TMIN to TmaX, unless otherwise noted. Typical values

are at TA = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN = TYP ~MAX UNITS
(Note 2)
ANALOG SWITCH
Vx_, VY,
Analog Signal Range Vz_, Vx, CE V- V+ \
Vy, Vz
: Vce = 4.5V; VEE = -4.5V; +25°C 110 160
On-Resistance RoN I, Iy, 17 = 1mA: Vx_, Vy , Vz_ = +3V CE 180 Q
On-Resistance Match AR Vce = 4.5V; VEE = 4.5V, +25°C 2 6 o
Between Channels (Note 3) ON Ix, Iy, Iz = 1mA; Vx_, Vy_, Vz_=x3V C,E 8
On-Resistance Flatness R Ve = 4.5V, VEE = -4.5V; +25°C 3 8 o
(Note 4) FLATONY| 1 1y, 12 = 1mA; VX, Vy_, Vz_ = -3V, 0V, 3V [ C E 10
. IX_(OFF), | Vcc =5.5V; VEg =-5.5V; +25°C -1 0.002 1
éﬂr:;_ni (Zr\To?ngL)eakage Iv_(OFF), | Vx_ VY_ Vz_= 45V, -4.5V; nA
lz_(oFF) | VX, VY, Vz =-4.5V, 45V C,E -10 10
MAX4558 +25°C -2 0.002 2
X, Y, Z Off-Leakage Current | X(OFF) | VCC =58V VEE =55V, | C.E | 20 20
(Note 5) YIOFF), | VX, WY VZ_ = 4.5V, 4.5V, 25°C | 1 0002 1 nA
IZ(OFF) | VX, VY, Vz = -4.5V, 4.5V MAX4559 | + - :
MAX4560 C,E -10  0.002 10
MAX4558 +25°C -2 0.002 2
X, Y, Z On-Leakage Current | X(ON). | VCC = 5.8V VEE = 5.8V, C.E | 20 20
(Note 5) IY(ON), Vx_, Vy_,Vz =45V, 45V, O nA
IZON) | Vx, Vi, Vz = 4.5V, -4.5V MAX4559 | +25°C | -1 0002  f
MAX4560 C E -10  0.002 10
2 M1/




+15kV ESD
CMOS /

ELECTRICAL CHARACTERISTICS—Dual 5V Supplies (continued)

(Vcc = +4.5V to +5.5V, VEE = -4.5V to -5.5V, V. H = +2.4V, V_ | = +0.8V, TA = TMIN to TmAX, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN = TYP ~MAX UNITS
(Note 2)
DIGITAL I/O
. VA_, VB_,
| L High . E 2.4 Y
nput Logic Hig Vo, VEn C,
. Va_, VB_,
Input L L - - E 0.8 \
nput Logic Low Vo, VEn C
Input Current Logic Va_, VB, _
High or Low Vo, Ven Va, VB, Ve, VEN = Vcc or 0 C E -1 1 PA
POWER SUPPLY
Power-Supply Range Vce, VEE C E +2 +6 \
Supply Current, . Vee = 5.5V, VEE = -5.5V; +25°C | -1 1 A
Vce or VEE Va, VB, Vc, VEN = 0 or Vce C E -10 10 H
SWITCH DYNAMIC CHARACTERISTICS
=3V R| = Q| = - | +25°C 920 150
Turn-On Time toN V?(—’ VY., Vz_ = 3V; RL = 300Q; CL = 35pF; ns
Figure 1 CE 175
=3V:R = “CL = - | +25°C 55 120
Turn-Off Time toFF V.><—’ Vy_, Vz_= 3V, Ri = 300Q; Ci = 35pF; ns
Figure 1 C,E 150
=3V:RL = - CL = - | +25°C 20 150
Address Transition Time tTRANS V?(—’ Vy_. Vz_=3V; RL = 300Q; CL = 35pF; ns
Figure 1 CE 175
Break-Before-Make Delay tOPEN \F/ng_L,Jr\éYE, VZ_ =3V; RL=300Q; CL = \35[-')':Y +25°C 4 15 ns
Charge Injection Q \F’gu\gg’z =0, Rs=0;CL =1nF; +25°C 2.4 pC
Cx_(OFF), Cn .
Vx_, Vy_, Vz_ Off-Capacitance| Cy_(OFF), \é;(*dr\é%’ Vz_=0;f=1MHz; +25°C 25 pF
Cz_(oFF) 9
CX(OFF), ~ o . MAX4558 10
Vx, Vly, Vz Off-Capacitance | Cy(OFF), \F/igu\g 5\/ z=GND; f=1MHz; mosamse | +25°C 6 pF
Cz(oFF) MAX4560 4
MAX4558 15
Switch On-Capacitance Con ;’i—% l\\/A\lCTéyI:ZiZ; jrgarng, MAX4559 | +25°C 11 pF
' MAX4560 9

MAXIMN 3
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MAX4558/MAX4559/MAX4560

+15kV ESD
CMOS /

ELECTRICAL CHARACTERISTICS—Dual 5V Supplies (continued)

(Vcc = +4.5V to +5.5V, VEE = -4.5V to -5.5V, V. H = +2.4V, V_ | = +0.8V, TA = TMIN to TmAX, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN = TYP ~MAX UNITS
(Note 2)
. CL = 15pF; RL = 50Q; f = 100kHz; o
Off-Isolation VIso Vx_, Vy . V7 = 1VRwis: Figure 4 +25°C -96 dB
CL = 15pF; RL = 50Q; f = 100kHz; o )
Channel-to-Channel Crosstalk VeT Vx_, Wy, Vz_ = 1VRwis; Figure 4 +25°C 93 dB
o RL = 600Q; Vx_, Vy_, Vz_ = 5Vp-p; 0 9

Total Harmonic Distortion THD f = 20Hz to 20kHz +25°C 0.02 %
ESD SCR Positive Holding +25°C 110

|H+ mA
Current +85°C 70
ESD SCR Negative Holding +25°C 95

IH- mA
Current +85°C 65

ELECTRICAL CHARACTERISTICS—Single +5V Supply

(Vcc = +4.5V to +5.5V, VEE = 0, V. H = +2.4V, V_| = +0.8V, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at
Ta = +25°C))

PARAMETER SYMBOL CONDITIONS TA MIN (NT(;SZ) MAX UNITS
ANALOG SWITCH
Vx_, Vv,
Analog Signal Range Vz_, Vx, CE 0 V+ \
Vv, Vz
= : = : +25°C 150 220
On-Resistance RoN xgch 4\‘/?/:’ l\%(\’/lY’ 1z = 1mA; CE 350 Q
On-Resistance Match _ . _ ) +25°C 3 10
Between Channels ARON xccv_ 4\‘/5\/_’ l;f\’/ly’ Iz = 1mA; Q
(Note 3, 6) XV VZ = C.E 12
X_, Y_, Z_Off-Leakage :é—zgig Vce = 5.5V, Vx, Vy, Vz = 1V, 4.5V, +25°C -1 0.002 1 "
Current (Note 6) |Z__(OFF) Vx, Vv, Vz = 4.5V, 1V C.E 10 10
MAX4558 +25°C -2 0.002 2
X, Y, Z Off-Leakage Current KESEE; xgc \7Y5.5\>/Z; ~ 1V 45V C,E -20 20 A
(Note 6) I2(OFF) Vo, Vy, Vz = 45V, 1V MAX4559 +25°C -1 0.002 1
MAX4560 CE -10 10
MAX4558 +25°C -2 0.002 2
X, Y, Z On-Leakage Current KESE; xgc \=/Y5.5\\//Z; 1V 45V C.E | 20 20 A
(Note 6) 1Z(0N) Vo, V. V7 = 1V, 4.5V MAX4559 +25°C -1 0.002 1
MAX4560 CE -10 0.002 10

4 MAXIMN




+15kV ESD
CMOS /

ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(Vcc = +4.5V to +5.5V, VEE = 0, V. H = +2.4V, V_| = +0.8V, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at
Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN - TYP —MAX UNITS
(Note 2)
DIGITAL I/O
. VA_, VB_,
| L High o E 2.4 \Y
nput Logic Hig Vo, VEn C,
. Va_, VB_,
Input L L o E 0.8 \Y
nput Logic Low Vo, Ven C
Input Current Logic Va_, VB, _
High or Low Vo, Ven Va, VB, Vc, VEN=Vccor 0 CE -1 1 PA
SWITCH DYNAMIC CHARACTERISTICS (Note 6)
=3V:R| = ‘CL = - | +25°C 110 250
Turn-On Time toN V?(—’ Vy_, Vz_=3V; R = 300Q; Ci. = 35pF; ns
Figure 1 C,E 300
=3V:RL = ‘CL = - | +25°C 50 150
Turn-Off Time toFF \F/'X_’ Vy_, Vz_= 3V, R = 300Q; Ci = 35pF; ns
igure 1 C E 200
=3V:RL = “CL = - | +25°C 110 250
Address Transition Time tTRANS \F/.X—’ Vy_, Vz_ = 3V, R = 300Q; Ci = 35pF; ns
igure 1 C E 300
Break-Before-Make Delay tOPEN Vx_, Vy_, Vz_=3V; RL = 300Q; CL = 35pF, C,E 10 ns
Figure 3
Charge Injection Q \F/'X’ VY, V7 =2.5V; R = 0; Ci = 1nF; +25°C 1 pC
igure 3
POWER SUPPLY
+25°C -1 1
Ve Supply Current Icc Vce = 5.5V; VaH, VBH, VcH, VEN = 0 or Vce CE 10 0 HA
Power-Supply Range Vce, VEE CE +2 +12 \

MAXIMN 5
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MAX4558/MAX4559/MAX4560

+15kV ESD
CMOS /

ELECTRICAL CHARACTERISTICS—Single +3V Supply

(Vcc = +2.7Vto +3.6V,V H = +2.0V, V| = +0.8V, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN = TYP ~MAX UNITS
(Note 2)
ANALOG SWITCH
, Vee = 2.7V; Ix, Iy, Iz = 0.1mA; +25°C 220 400
On-R t R Q
n-nesistance ON VX, VY, vZ =15V Cy E 450
DIGITAL I/O
- Va_, VB_,
| tL High = E 1.5 \
nput Logic Hig Vo, Ven C
. VA, VB,
| tL L = C E 0.5 \
nput Logic Low Vo, Ven :
Input Current Logic Va_, VB_, _ -
High or Low Vc_, VEN Va. VB, Ve, Ven = Vo or 0 CF 1 1 HA
SWITCH DYNAMIC CHARACTERISTICS (Note 6)
. VX, Vv, Vz_ = 15V; RL = 1kQ; +25°C 180 350
Turn-On Time fON CL = 35pF; Figure 1 C,E 400 ne
, Vx_, Vy_, Vz_=1.5V; RL = 1kQ; +25°C 90 250
Turn-Off Time toFF CL = 35pF: Figure 1 C E 300 e
N . VX, Vy_, Vz_=1.5V; RL = 1kQ; +25°C 180 350
Address Transition Time tTRANS CL = 35pF: Figure 1 CE 200 ns
Vx_, Vy_, Vz_=1.5V; RL = 1kQ;
Break-Before-Make Delay tOPEN CL = 35pF: Figure 2 CE 1.5 ns
Charge Injection Q Vx, Vy, Vz =18V Rs = 0; CL = 1nF; +25°C 0.5 pC
Figure 3
POWER SUPPLY
+25°C 1 0.5 1
Vce Supply Current Icc Vce =3.6V; VA, VB_, Vc_, VEN = 0 or Vce CE 0 10 HA

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

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 ranges; i.e., VoN = 3V to 0 and 0 to -3V.

Note 5: Leakage parameters are 100% tested at the maximum-rated hot operating temperature and are guaranteed by correlation
at Ta = +25°C.

Note 6: Guaranteed by design, not production tested.
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+15kV ESD
CMOS /

(Vce = 45V, VEE = -5V, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vy, Vy, Vz ON-RESISTANCE vs. Vx, Vy, Vz ON-RESISTANCE vs. Vy, Vy, Vz AND
(DUAL SUPPLIES) (SINGLE SUPPLY) TEMPERATURE (DUAL SUPPLIES)
180 ——— = 480 T T N 140 e L 8
Voo =+2V ] 3 A=+85° o 8
160 | yer— oy o\ ¢ 0 / Voo = +2V < 130 — Ta=+70°C E:
EE \/,\ = = 120 /:\\ / /4;\\§
140 360 \'d = T |~
_ - = 300 / \\ 100 T w RN
@ 100 F — a / Voo =427V a —— i -
E Ve =+3V Z 40 s | =z 90 Ta=0°C —]
< 80 Vee =45V 1 Vee=-3V [ < // TN Voo 433V = / Ta=+25°C
Veg = -5V 180 |=f~ 80 I Ta=-40C 1= ]
60 — ~ 70
»
40 120 X 60
Vg =+5V Vee =+
20 60 et Ve -0 — 50 Vep=-5V ]
0 0 [ 1 1 aa 20 L1 |
5 432101 2 3 45 0 05 10 15 20 25 30 35 40 45 50 5 4 32101 2 3 45
Vx, Wy, Vz (V) Vx, Wy, Vz (V) Vx, Vv, Vz (V)
ON-RESISTANCE vs. Vx, Vy, Vz AND ON/OFF-LEAKAGE CURRENT CHARGE INJECTION vs.
TEMPERATURE (SINGLE SUPPLY) vs. TEMPERATURE Vx, Vy, Vz
170 — s 1000 — 12 .
160 P~ [A=+85°C —]Z 7/ 8 g
150 T e 77— " / g
w ~ —~] ON_LEAKAGE Iy, I, | 2 8 7
130 =4 - el — 7 6 4
0 L A = [ S 4 / o a—
5 12 = T roaoc] 2 10 [LOFFLEAKAGE I I, i 4ZL s 4 4
= 10 5 / Ta=+25°C [ s 277 2 Ve 15V //
& 100 |- Ta=0C | o « S g | Vee=+ /
% Ta=40°C g o V=5 ) AN
80 z 77 ; = ? r/ / N
e 3 7777 OFF _LEAKAGE Ix_ Iy Iz ] 4 N Voo +3V " xco :O+5v ]
7 _ VEE= i
60 Voo =+5V — 0.1 / ‘\/ ‘ \‘/ . 6 Vee=0
V=0 —| e cc=+5V 3 8 [
%0 e 4 Vee=-5V i
40 0.1 -0
0 05 10 15 20 25 30 35 40 45 50 50 -35 20 5 10 25 40 55 70 85 100 5 4 321012 3 45
Vx, Vy, Vz (V) TEMPERATURE (°C) Vi, Vy, Vz (V)
POWER-SUPPLY CURRENT SCR HOLDING CURRENT TURN-ON/TURN-OFF TIME
vs. TEMPERATURE vs. TEMPERATURE vs. SUPPLY VOLTAGE
0 = 5 200 . 170 2
= Voo =+5V 713 N 2 g
= Vee=-5V yaram 180 N : 150 I\ !
/ = NN = =
1 |Va VB, Ve, VenapLe = 0.5V / 160 N L
e E 10 NN 130 AN
- A = I =
Z 01 loc L4 g2 120 < 110
o Z7 = e fon
& 2 2 10 s N
< ~ R I NS 5 % ——]
001 > 5 = ™~
77 2 60 70 AN torF
’ 40
0.001 50
20
0.0001 0 30
50 30 -0 10 30 50 70 90100 60 -40 20 0 20 40 60 80 100 20 425 +30 +35 +40 245 50 455 60
TEMPERATURE (°C) TEMPERATURE (°C) SUPPLY VOLTAGE (Vcc, V)

MAXIMN 7
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MAX4558/MAX4559/MAX4560

+15kV ESD

CMOS

( )

(Vcec = 45V, VEE = -5V, Ta = +25°C, unless otherwise noted.)

TURN-ON/TURN-OFF TIME

TOTAL HARMONIC DISTORTION

vs. TEMPERATURE vs. FREQUENCY FREQUENCY RESPONSE
110 e 0.025 TT T = 0 ~
100 z 0.024 Veg=-5V z U N E
ton L+ 600<2 IN AND OUT 20 ]
//
90 —— 0.023 20
= | g )
= 8 g002 e e = /
S 2 g 50 Vi
g N = 0021 5 0 )7
torr | | | =] = | OFF-ISOLATION
L ——— — 0.020 \ ;g i CROSSTALK/ %/ s
50 Voo =+5V 0019 ‘90 )i \</cE(é - +55\\//
VEg=-5V K =-5V Il
40 . 0018 0 == L L1
40 20 0 20 40 60 10 100 1K 10k 100k 10k 100k M 1oM oM 16
TEMPERATURE (°C) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4558 MAX4559 MAX4560
1,2,4,5, o g
12-15 - X0-X7 07
3 — — X
— 11,12, 14,15 — X0, X1, X2, X3 X 0 3
— 13 14 X X
— — 13 X1 X
— — 12 X0 X
_ — 1 Y1 C
_ — 2 YO C
6 6 6 ENABLE GND
7 7 7 VEE GND
8 8 8 GND
11 10 11 A
10 9 10 B
9 — 9 C
— 1,2, 4,5 — Y0, Y1,Y2,Y3 Y 0 3
— 3 15 Y Y
— — 5 Z0 z
_ — 3 Z1 Z
_ — 4 Z Z
16 16 16 Ve
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+15kV ESD

CMOS

MAX4558/MAX4559/MAX4560 X Y Z SCR
X Y Z ESD
IC GND
(SCR) SCR
70mA(typ)
ESD
(Beyond-the-Rails™) SCR
ESR
ESD SCR
ESD
ESD SCR
100nF
ESD
XY zZ X_ Y  Z ESD

ESD
+85
65mA(typ)
SCR
SCR
+3V
ESD 1

SCR GND

MAX4558/MAX4559/MAX4560

ESD SCR
( 1) +15kV
) 110mA(typ) 95mA ( 2) IEC1000-4-2( IEC801-2)
SCR ) +8kV
XY z X_Y_ Z 3) IEC1000-4-2( IEC801-2)
+12kV
Beyond-the-Rails
1. /
ENABLE SELECT INPUTS ON SWITCHES
INPUT C* B A MAX4558 MAX4559 MAX4560
H X X X All switches open All switches open All switches open
L L L L X-X0 X-X0, Y-YO X-X0, Y-YO0, Z-Z0
L L L H X-X1 X-X1, Y-Y1 X-X1, Y-YO, Z-Z0
L L H L X-X2 X-X2, Y-Y2 X-X0, Y-Y1, Z-Z0
L L H H X-X3 X-X3, Y-Y3 X-X1, Y-Y1, Z-Z0
L H L L X-X4 X-X0, Y-YO X-X0, Y-Y0, Z-Z1
L H L H X-X5 X-X1, Y-Y1 X-X1, Y-YO, Z-Z1
L H H L X-X6 X-X2,Y-Y2 X-X0, Y-Y1, Z-Z1
L H H H X-X7 X-X3, Y-Y3 X-X1,Y-Y1, Z-Z1

X = * MAX4559 Cc

MAXIMN
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MAX4558/MAX4559/MAX4560

+15kV ESD
CMOS

ESD
ESD

ESD 100pF
1.5kQ
MAX4558/MAX4559/MAX4560 CMOS
Vee VEE
GND 3 Vee | Ve
CMOS
Vee
Ve ESD
Vee  Vee
1
ESD
Vece  Vee
1 ESD
Vee VEE
Vee Vee

10

1
Vece GND
Vee VEe
GND
Vee Ve
ESD GND
VCC +5V
TTL/CMOS Vee
Vee +12V
3.1V (
TTL 2.4V
CMOS )
50Q 50MHz
( ) 20MHz
1MHz 50Q
-68dB
( 20dB/Decade)
IC 3dB

MAXIMN




CMOS

+15kV ESD

/
Vee
' Vewaie [ 0 A
Voo ENABLE b
A X0 b—— VCC o g L
X1-X7
c [ 1 Vo
= MAXIM = o0
VENABLE MAX4558
ENABLE X Vour Vour
500 GND Vg 350F 90%
l | 3000 I v
- = = Ve = = ton —| L— —| e lOFF
Vee
l \ Yoo 50%
Voo ENABLE [ o 1
A X0,¥0 f— vge . / \
X1-X3, Y1-Y3 Vxo,
. MAXIMN _—|T— Vv
- MAX4559 90%
VENABLE
ENABLE XY Vour
GND Vg 350 Vour 90%
S l S I ov
— = — Vi — =
= = toN —| -— «— loFF
Vee
l V Yoe 50%
Voo ENABLE [ b 1
A XY, 70— vee o / \
AXIN Vxo,
¢  max4s60 Vo,
= ¥0,Y0, 20— Vi Vao 90%
VENABLE
ENABLE XY, Vour
GND Ve 350F Vour 90%
500 l | s I ov
— = — Ve — ==
= = = foN —| - ~a— oFF

V-=0FOR SINGLE-SUPPLY OPERATION.
REPEAT TEST FOR EACH SECTION.

MAXIMN
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MAX4558/MAX4559/MAX4560

+15kV ESD
CMOS

/ ¢ )
Vee Vee
| |
Va, Vg Ve v Va, Vi
2 ce A VB Vee
A X0-X7 b— Vee A )&]&)?3, — Ve
50Q 50Q
MAXIM
MAXIM
= = MAX4558 = = Max4s59
ENABLE X Vour ENABLE XY Vout
GND Vgt GND Vet
35pF 35pF
l | 300Q :|: l | 300Q
— — Vi — — — Vee - L
Vee
|
Va, Vs, Ve Vee Vi . EE : Sgrnf
ABC X0, X1, Y0, — Ve Vi, Ve, Ve 50%
Y1, 20, 71 oV
50Q
MAXIMN Vo Vg Vg
= = MAX4560 a Y 80%
ENABLE XY,z Vour
GND Ve 2507
p v
l S I our
— - v
= = = = ov
Ve = 0 FOR SINGLE-SUPPLY OPERATION.
TEST EACH SECTION INDIVIDUALLY. >~ M e
2.
Vee
| v Vee
Voo ENABLE
—A X, Y_ Z_ oV
C"'S‘ENLE‘% { —s  mmam =
o maxass8 —
MAX4559 Vout AVout
VENABLE MAX4560
ENABLE X Y,Z Vour ?
GND Vg
50Q l | CL=1000pF
Ly AVguT IS THE MEASURED VOLTAGE DUE TO CHARGE
- = = = TRANSFER ERROR Q WHEN THE CHANNEL TURNS OFF.
Veg = OV FOR SINGLE-SUPPLY OPERATION. B .
TEST EACH SECTION INDIVIDUALLY. Q=AVour - Ct
3.
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+15kV ESD
CMOS

/ « )
V+ 10nF
= NETWORK
— y ANALYZER ,
IN ouT
Ve N - 2R e —»  OFF-ISOLATION = 20log ~——r
—]a XY 7 N
CHSAE’EE& —s5 mmam
N ~ Vour
MAX4559 — - ON-LOSS =20log AT
MAX4560 Vo __ |y -
ENABLE X,v, 7 = MEAS. VA Vour
GND Ve CROSSTALK -200g -
500 500
100F - =+ = -

- Ve

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT SOCKET TERMINALS.

QFF-ISOLATION IS MEASURED BETWEEN COM AND "OFF" NO TERMINAL ON EACH SWITCH.

ON-LOSS IS MEASURED BETWEEN COM AND "ON" NO TERMINAL ON EACH SWITCH.

CROSSTALK (MAX4559/MAX4560) IS MEASURED FROM ONE CHANNEL X_, Y_, Z_TO ALL OTHER CHANNELS.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

Vee

Vee
X_Y_1_}—o

MAXIM
MAX4558

MAX4559
MAX4560 [\

—A
CHANNEL B
SELECT

—C

1MHz

ENABLE XV, Z
GND Vgt

1

— Vg

CAPACITANCE
ANALYZER

MAXIMN

13
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+15kV ESD
CMOS /

MAX4558/MAX4559/MAX4560

/ ¢ )
Re Rp
—O— 4 -~ Ip 100% Ir PEAK-TO-PEAK RINGING
CHARGE-CURRENT DISCHARGE 0% | —— (NOT DRAWN TO SCALE)
LIMIT RESISTOR RESISTANCE
AMPERES
HIGH- —p DEVICE
VOLTAGE Cs STORAGE UNDER 36.8%
DC 100pF —T~ CAPACITOR TEST
SOURCE 10% §-
’ - TIME —»
— o ———>
@ CURRENT WAVEFORM
6. ESD 7.

«C )

PART TEMP. RANGE PIN-PACKAGE TRANSISTOR COUNT: 221
MAX4558EEE -40°C to +85°C 16 QSOP
MAX4558ESE -40°C to +85°C 16 Narrow SO
MAX4558EPE -40°C to +85°C 16 Plastic DIP
MAX4559CEE 0°C to +70°C 16 QSOP
MAX4559CSE 0°C to +70°C 16 Narrow SO
MAX4559CPE 0°C to +70°C 16 Plastic DIP
MAX4559EEE -40°C to +85°C 16 QSOP
MAX4559ESE -40°C to +85°C 16 Narrow SO
MAX4559EPE -40°C to +85°C 16 Plastic DIP
MAX4560CEE 0°C to +70°C 16 QSOP
MAX4560CSE 0°C to +70°C 16 Narrow SO
MAX4560CPE 0°C to +70°C 16 Plastic DIP
MAX4560EEE -40°C to +85°C 16 QSOP
MAX4560ESE -40°C to +85°C 16 Narrow SO
MAX4560EPE -40°C to +85°C 16 Plastic DIP

14 NAXIM




+15kV ESD

CMOS

#

7000 0000

4@_ E/2

f

— |w—p

B

__LILILI”LIIJIJLIH

| —

1000 100

RONE

| 1

il

h X 45°—>| ’47

D

NOTES:

g
winiall &umutﬂt

1. D & E DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS
2. MOLD FLASH OR PROTRUSIONS NOT TO
PER SIDE.
3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY

TO 16 AND 28 LEAD POWER-QSOP PACKAGES.
4. CONTROLLING DIMENSIONS: INCHES.

EXCEED .006"

INCHES MILLIMETERS
DIM[ MIN | MAX MIN MAX
A |06t |.068 |155 1.73
Al| o004 |.0098 [0102 | 0.249
A2| 055 [.0ef | 140 155
B | 008 | 02 |020 031
C | 0075 | 0098 |oiof | 0.249
D SEE_VARIATIONS
E [4s50 [.d57 [381 [ 399
e 025 BSC 0.635 BSC
H | 230 | 244 |584 | 620
h | .010 o6 025 | 041
L [ o016 035 | 041 0.89
N SEE VARIATIONS
X SEE_VARIATIONS
Y | 071 | 087 | 1803 ] 2209
a [0 [ & Jo s
VARIATIONS:
INCHES MILLIMETERS
MIN. | MAX. [ MIN. | MAX.[N
D[189 |.196 [ 480 | 498 [16]an
S|.0020 |.0070 | 005 | ois
x|.107 123 [a72 | 312
D[2337 [.344 [856 | 874 [e0[AB
s [.0500 |.0550 [ 1.270 | 1.397
0|.337 |.344 |56 |74 [24]ac]
[S1.0250 | .0300 | 0635 0.762
[0]386 [.393 [980 [998 [2g[an]
$1.0250 |.0300 |0.635] 0.762
x|27t |287 [es88 | 729

QSOP.EPS

09SPXVIN/6SSYXVIN/8SSYXVIN

VI /A X1 /VI

PROPRIETARY [NFORMATION

TITLE:

APPROVAL

21-0035

PACKAGE DOUTLINE, @SOP, 1507, .025" LEAD PITCH

DOCUMENT CONTROL NO REV

B [A

MAXIMN

15



MAX4558/MAX4559/MAX4560

+15kV ESD
CMOS /

HBQ BEH
T
gﬁﬁﬁﬁﬁﬂ

D 0°-g°

INCHES ~ [MILLIMETERS INCHES MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX [MIN | MAX | N [MSof2)
A0.053[0069]|1.35]1.75 D|0.189|0.197 [ 4.80/5.00 |8 A
A10.004 |0.010 | 0.10 |0.25 D|0.337]|0.344| 8.55/8.75|14| B
B|0.014 [0.019 | 0.35]049 D|0.386[0.394] 9.80[10.00[16] C
C|0.007 (0010 | 019]0.25
o 0.050 127 NDTES:
Z 0‘150 0‘157 3‘80 4‘00 1. D&E DO NOT INCLUDE MOLD FLASH
H[0228[0244]5.80[6.20 2 B D 1o a0 T

0.010 |10.020]0.25]0.50
L]0.016 ]0.050 | 0.40|127

LEADS TO BE COPLANAR WITHIN
102nm (004")

3

4
4. CONTROLLING DIMENSION: MILLIMETER
S. MEETS JEDEC MSDI2-XX AS SHOWN
6

IN ABOVE TABLE
N = NUMBER OF PINS

LN AKXV [PAEKAGE FAMILY DUTLING: SOIC 150"} Y [21—0041 AJ

— =Dl

f— F —

D + ~—El—

e
>
m

)]
W * ’ |
i a3 ‘\\
L J L 07157 [
e = Bl

Lt

:

INCHES  [MILLIMETERS INCHES  [MILLIMETERS

MIN [ MAX | MIN | MAX MIN [ MAX | MIN | MAX | N [is0m]
Al 0200 —— [5.08 0.348(0.390] 8.54| 551 [8 |AB
L0015 [-— [0.38 | -——— 0.735[0.765[18.67 [19.43 14 [AC

A2|0.125 |0175 |318 [4.45
A3]0.055 |0.080 |1.40 [2.03
B (0016 0022041 056
IB1]0.045 |0.065 |1.14 [165
C |0.008 |0.012 |0.20 |0.30
ID110.005 |0.080 013 [2.03
E |0.300 |0.325]7.62 |8.26 No

TES:

1. D&E DO NOT INCLUDE MOLD FLASH
11024010310 |6.10 |7.87 MOLD FLASH OR PROTRUSIONS NOT
e (0100 | ——- |254 | --—

2
TO EXCEED .1Smm (006"
3
eAl0.300 | ——— |762 | -——— 4. MEETS JEDEC MSOOL-XX AS SHOWN
5
6

0.74510.765]1892 |19.43 [16 |AA
0.88510.915 |22.48|23.24(18 |AD
1,015 [1.045 |25.78(26.54|20|AE
114 |1265|2896|32.13 |24 |AF
1.360 |1.380 |34.54|35.05 [28|*5

[Sl=TS S ]

CONTROLLING DIMENSION: MILLIMETER
B 1016 IN ABOVE TABLE

— — M: MO-
L [0.115 0150 [2.92 [3.81 AR atR O ooy Uo8AB

AKXV [PAEKAGE FAMILY OUTLING PDIP ‘300’*] Y [ai—oo4w3 AJ

- - - ; 169-0051 3-30-167 1
JEINTVIIBRREE el 03226101 FAX. (03)3232-6149
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