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ABSOLUTE MAXIMUM RATINGS

(Voltages Referenced to GND)

VA -0.3V to 13V
Ve -13V to 0.3V
VA0 Vo -0.3Vto 13V

All Other Pins (NOte 1) ......cccoeviveeeniennne (V--0.3V) to (V+ + 0.3V)

Continuous Current into Any Terminal...........ccoccevvveennen. +20mA

Peak Current into Any Terminal MAX4528C_ _
(pulsed at 1ms, 10% duty CyCle)......ccevvvverrieririerinnns +50mA MAX4528E_

ESD per Method 3015.7 ......ccooviiiiiiiiiieiiece e >2000V

Storage Temperature Range
Lead Temperature (soldering, 10sec)

Continuous Power Dissipation (Ta = +70°C) (Note 2)
Plastic DIP (derate 9.09mW/°C above +70°C)
SO (derate 5.88mW/°C above +70°C)
UMAX (derate 4.10mW/°C above +70°C)

Operating Temperature Ranges

Note 1: Signals on IN, A, B, X, or Y exceeding V+ or V- are clamped by internal diodes. Limit forward-diode current to maximum

current rating.

Note 2: All leads are soldered or welded to PC boards.

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: £5V Dual Supplies

(V+ =5V, V-=-5V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TaA MIN TYP MAX UNITS
(Note 3)
ANALOG SWITCH
; Va, VB,
Analog-Signal Range V. iy (Note 4) C,E V- V+ \Y
A-X, A-Y, B-X, B-Y +25°C 70 110
= =+ = =
On-Resistance RON VA= VB =13V, 1A= =1mA C.E 130 e
A-X, A-Y, B-X, B-Y +25°C 3 7
= =+ = =

On-Resistance Match (Note 5) ARoN VA=VB =23V, Ia=18 = 1mA C,E 9 Q
A-X, A-Y, B-X, B-Y R VA = Vg = 3V, 0V, -3V; +25°C 9 15 9
On-Resistance Flatness (Note 6) FLATON) | 15 =15 = 1mA C,E 17

A-B, X-Y Leakage Current I, IB, V+=55V; V- =-55V; VN = 0V, 3V; | +25°C -0.5 0.01 0.5 A
(Note 7) IX, Iy VA = #4.5V; Vg = F4.5V C,E -20 20

LOGIC INPUT

IN Input Logic Threshold High VINH C,E 1.6 2.4 \Y
IN Input Logic Threshold Low VINL CE 0.8 1.6 Vv
IN Input Current Logic High lINH, VIN = 0.8V or 2.4V CE 1 0.03 1 UA
or Low lINL -

SWITCH DYNAMIC CHARACTERISTICS

Transition Time ¢ VA= VB = £3V, V+ = BV, V- = -bV, | +25°C 0108

TRANS RL = 300Q, Figure 3 C,E 125
. VA = VB = +3V, V+ =5V, V- = -5y, | +25°C 1 20
Break-Before-Make Time Delay tBBM RL = 3000, Figure 4 CE ns
Charge Injection (Note 4) Q CL =1.0nF, Va or Vg =0V, Figure 5| +25°C 1 5 pC
A-X, A-Y, B-X, B-Y Capacitance CoN Va =V = GND, f = 1MHz, Figure 6 | +25°C 13 pF
A-X, A-Y, B-X, B-Y Isolation RL =50Q, CL = 15pF, f = 1MHz, o
) + -

(Note 8) ViSO 1y = Vg = 1VRwis, Figure 7 25°C o8 dB
2 N AXIW
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ELECTRICAL CHARACTERISTICS: £5V Dual Supplies (continued)

(V+ =5V, V- =-5V, VINH = 2.4V, VINL = 0.8V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN (N-g:(ePS) MAX UNITS
POWER SUPPLY
Power-Supply Range V+, V- CE +2.7 +6 \
~ +25°C | -1 1
V+ Supply Current I+ VIN =0V or V+ CE 10 0 HA
V- Supply Current I- VIN = OV or V+ e ! A
C,E -10 10
ELECTRICAL CHARACTERISTICS: +5V Single Supply
(V+ =5V, V-=0V, VINH = 2.4V, VINL = 0.8V, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS TA MIN (NE:;PS) MAX UNITS
ANALOG SWITCH
Analog-Signal Range VA, VB, (Note 4) C,E V- V+ \Y
Vx, Vy
- - - _ +25°C 120 175
grﬁh@sﬁtinﬁf ! RON VA=VB=3V,Ia=18 = 1mA C,E 200 Q
- - - - +25°C 5 10
grihésTétzniéBM\;tch (Note 5) ARon VA=V =3V, la =I5 = 1mA C,E 12 Q
A-B, X-Y Leakage Current Ia, 1B, V+ =5.5V; VN = 0V, 3V; +25°C | -0.5 0.01 0.5 nA
(Note 9) Ix, ly Va =45V, 1V; Vg =1V, 4.5V C,E -20 20
LOGIC INPUT
IN Input Logic Threshold High VINH C,E 1.6 2.4 \
IN Input Logic Threshold Low VINL C,E 0.8 1.6 \Y
'O'\r' 'Lr;'[x‘t Current Logic High 'I'I’\"\E VIN_ = 0.8V or 2.4V C.E 1 003 1 uA
SWITCH DYNAMIC CHARACTERISTICS (Note 4)
Transition Time TRANS ?:/I,;jn\e/g =3V, V+ =5V, RL = 300Q, 4(—:’25EoC 110 ;(7)2 ns
Break-Before-Make Time Delay tBBM \F/g;;/i =3V, V+ =5V, R = 3000, ::’ZEIS;C ! 20 ns
Charge Injection Q CL=1.0nF, VaorVg =0V, Figure 5| +25°C 15 5 pC
A-X, A-Y, B-X, B-Y Capacitance COFF Va = VB = GND, f = 1MHz, Figure 6 | +25°C 17 pF
,(AN);(;AS\)(, B-X, B-Y Isolation Viso 5; - '\S/CI;Q: %RM:SEFQ,J@ 71MHZ, +25°C 70 dB
POWER SUPPLY
Power-Supply Range V+ C,E 2.7 12 \Y
V+ Supply Current 1+ VIN =0V or V+ r2sc 1 ! HA
C,E -10 10

MAXIMN
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ELECTRICAL CHARACTERISTICS: +3V Single Supply

(V+ = 2.7V to 3.6V, V- = 0V, VINH = 2.4V, VINL = 0.6V, Ta = TMmIN to TmAx, unless otherwise noted. Typical values are at
Ta =+25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN (NQ;PS) MAX UNITS
ANALOG SWITCH
Analog-Signal Range VA, VB, (Note 4) C,E V- V+ \Y
Vx, Vv

A-X, AY B-X, B-Y RoN V+=3V,Va=Vg =15V, +25°C 250 900 0

On-Resistance IA=I=0.1mA C,E 1000

LOGIC INPUT

IN Input Logic Threshold High VINH V+ =3V CE 0.9 2.4 \

IN Input Logic Threshold Low VINL V+ =3V C,E 0.6 0.9 \Y

IOI:I |I_r;€:t Current Logic High I“\IJ\E VIN_ = OV or V+ C.E 1 0.03 1 LA

SWITCH DYNAMIC CHARACTERISTICS (Note 4)

Transition Time tTRANS VA =15V, Vg =0V, \./+ =3V, +25°C 150 400 ns
V- =0V, RL = 1kQ, Figure 3 C,E 500

Break-Before-Make Time Delay tBBM xA:: 01V5\|£|_V=B lzkng\llgTJr:e?:‘.v ::’ZEI:C 2 150 ns

Charge Injection Q CL=1.0nF, Vaor Vg =0V, Figure 5 | +25°C 1 5 pC

POWER SUPPLY

Power-Supply Range V+, V- CE 2.7 12 Vv

B +25°C -1 1
V+ Supply Current I+ VIN =0V or V+ CE 10 0 HA

Note 3: The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.

Note 4: Guaranteed by design.

Note 5: ARoN = ARON(MAX) - ARON(MIN).

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

Note 7: Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at +25°C.

Note 8: Off isolation = 20logio [(Vx or Vy) / (Va or VB)], VA or VB = output, Va or VB = input to off switch.

Note 9: Leakage testing for single-supply operation guaranteed by testing with dual supplies.

4 MAXIMN
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(V+ =5V, V- =-5V, GND = 0V, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs.

MAX8528-03
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ON-RESISTANCE vs. Va, VB Va, VB, AND TEMPERATURE ON-RESISTANCE vs. Va, VB
(DUAL SUPPLIES) (DUAL SUPPLIES) (SINGLE SUPPLY)
1000 — . 140 1000 — —
V=12V § 0 § Ag- V=2V V-20v]
—+V-=-12v E 1 o ‘
V=27V Ta=+125°C e | \
v-=-2.v I\ 0 \ | Ta=eesec  A7TOC V=27V
JANETET N AN / ’; Ves3av
- J N v s w0 =N % N Py
Z 100 =z " \\ g 100 o DN
& /‘V‘F ~— 60 % — T E ‘\ X
[ [ Vv+=33v V4 =5V el VH=75V] T 1 ]
Vo= 33y i 40 |ra=-20°C / Ta=-55°C V4 =10V
— r Ta=+25°C
20
10 0 10
5 -4 32 10 1 2 3 4 5 5 4 3 -2-10 12 3 45 01 2 3 4 5 6 7 8 9 10
Va, Vg (V) Va, Vg (V) Va, Vg (V)
ON-RESISTANCE vs.
Va, VB, AND TEMPERATURE CHARGE INJECTION, CHARGE-
(SINGLE SUPPLY) LEAKAGE vs. TEMPERATURE INJECTION MATCHING vs. Va, VB
200 Totic ] ‘ T g 10000 meem——_———————————ys 10 T 1 g
A= Ta=+85°C | I : : : : : 1% g
180 T = 470°C | ‘ ‘ j ‘ j 1 AQMATCHING L |§
0 L — X 1000 mm=——ouo—JI__J¢ 5 ‘Z/’ \\
— | i i i i |
140 ,/ / -'V/\\\\ 100 %@E O BT
AN =z | ! ! ! S i —
= 120 NN 2 ~ 5 — NN QY
g [~ \\ w10 % g N \(
3 00 P _/\\\ 2 | | | — j | = \ N\
T < -10
80 - o N u 1 %
7= 7 T TS =TSa—=—— \ N\
60 [ Tas-0%C Ta=-55°C R S e ———— 15 N
20 | ] ] ] | x
0 |v=sv (1} S A S S —— 20 [ v+=5v
V-=0V F | ! | ! ! | V-=5V
0 ooor | \ \ \ \ \ ] 25 L1
0 1 2 3 4 5 55 25 5 35 65 95 125 5 43 2101 2 3 45
Va, Vg (V) TEMPERATURE (°C) Va Vg (V)
CHARGE INJECTION, CHARGE- CHARGE INJECTION, CHARGE-
INJECTION MATCHING vs. Va, VB INJECTION MATCHING vs. Va, VB TRANSITION TIME
(+5V SUPPLY) (+3V SUPPLY) vs. SUPPLY VOLTAGE
4 5 4 T 2 250 g
[ [ H g g
AQ MATCHING g \ Vi=3v g g
2 | //‘\ H 3 /] V-=0vV = B
\ \ / \\/ 200
0 2
il Vv & = 150 \
5 =2 g 1 QY\* 2
> > L / \ E: SINGLE SUPPLY
* A \ \ |~ \ £100 N
-6 Qv N -1 \ N~
\\ AQ MATCHING 50 \\ =
8 |w=5v “ -2 DUAL SUPPLIES
V-=0V
-10 ‘ -3 0 ‘
0 1 2 3 4 5 0 1 2 3 4 5 2 4 6 8 10
Vi, Vg (V) Vi, Vg (V) SUPPLY VOLTAGE (V)
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(V+ =5V, V- =-5V, GND =0V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT AND GROUND CURRENT

TRANSITION TIME vs. TEMPERATURE vs. INPUT VOLTAGE
250 s 1 T 1 g
‘ ‘ 10l MR
200 +2.7V SINGLE SUPPLY | 102
— 103 { V=12V
—
.
= 150 T = 10 \
= z N
% +5V SINGLE SUPPLY s 10° I
= © -6
& ./ - 10
£ 100 £
L— 10 ‘ V4 =5V
[y 10-8
/ T | I
S ———— 7 10° \ \
+5V DUAL SUPPLIES 10°10 ]
0 | 10
55 25 5 3% 65 95 125 01 23 456 7 891011 12
TEMPERATURE (°C) Vin (V)

TOTAL HARMONIC DISTORTION
vs. FREQUENCY

FREQUENCY RESPONSE
MAX4528-
O T
-10 [—onLoss
-20 fH— AT
-30 OFF ISOLATION ——+]
-40 g
= 50 7
7 60 ONPHASE _|]]]
g et
S 0 > A
-80 f V\"\.A
o
9 P \
V=5V
100 [y = 5y
-110 {500 IN AND OUT
120 L 1l
01 1 10 100 1000
FREQUENCY (MHz)

LOGIC-LEVEL THRESHOLD
vs. SUPPLY VOLTAGE

100 E T 30 E
=
V- = -5v i 2 /// z
6002 IN AND OUT E o 25 7

10 = //

—
2 20 7
— [72)
g i /|
< T /
g ! e /
=
w
3 10 S
01 e g //
05 [~/

0.01 0

10 100 Lk 10k 20k 012345 67891011 12

FREQUENCY (Hz)

V+ (V)
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TIME WAVEFORMS
LOGIC
(CARRIER) — OUTPUT SPECTRUM
AN LOWER UPPER
MODULATOR/DEMODULATOR CIRCUIT SIDEBAND SIDEBAND
v+ \‘ SUPPRESSED CARRIER \‘
| B
pUT N~ V+
\ A >y OUTPUT
“A_o
g | § ML
g S (- Ngpy
L ﬂﬂﬂ NG AMPLITUDE
e p— —_ GND V- e
MNAXI/VI
LOGIC (CARRIER) | MAX4528 ) _
— v
\% kl \lvl\\‘(l h
e . FREQUENCY
X-Y y
(OUTPUT) 4

02 00000/ 00

guoodgoooooooooooon

ViN V+ ! 5
N v A 13V Vin I \
ov

wo|  MAaxaIm

MAX4528 8 3

X

v
L Vour B

— 90%

300Q 35pF

Vour OV
v — — 90%
— — Va

trrans —

|
1He
|
|
\

.
v

& trRans
V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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Vi 50%
ViN
N v A T+3V ov
| MBI
Vout
— - oo
— L XORY Vout
B ooV 300Q 35pF
T 1 I P
- V- — — ov
—| lBBM |—
V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
O04. 0O0oooooooood
V+
V¢ BORA — NC. vt
AORBI——) Ry Vi _/—\_
A B
MAAM /_/ v
MAX4528 1 ¢
VN |y —
XORY T Vout
50Q GND V- Vour AVour

1

= V-

CL
1000pF

V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.

T

AVouyt IS THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER
ERROR Q WHEN THE CHANNEL TURNS OFF.

Q=AVour xCL

U5 O0o00ooooooogo

10

MAXIMN




ogooooooononoononon

gbobbooobboooobbomobod

8CGTVXVIN

V+
V+
AMb—-0
Mmaxm BH——o
V+
MAX4528 X
IMHz
&o— IN y OO Q CAPACITANCE
SWITCH GND V- ANALYZER
SELECT i
h - V- =
06. AOBOXOYOO
V+ 10nF
e p——
v ANALYZER OFF ISOLATION = 20log "0V
=20lo
v A B N\ - > 9
MAXIM 50Q 50Q y
v MAX4528 ON LOSS = 20log \%T
&% N v N\ VYour MEAS.  — REF| /N
SWITCH GND V-
SELECT 500 500
10nF
_ V-

=
=

MEASUREMENTS ARE STANDARDIZED AGAINST SHORT AT SOCKET TERMINALS.

OFF ISOLATION IS MEASURED BETWEEN A, B AND "OFF" X, Y TERMINAL.

ON LOSS IS MEASURED BETWEEN A, B AND "ON" X, Y TERMINAL.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.
V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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TRANSISTOR COUNT: 141
SUBSTRATE IS INTERNALLY CONNECTED TO V+

F 0.038 »‘
(0.97mm)
_ g
a
]
:
con INCHES MILLIMETERS
MIN MAX MIN | MAX
A 10036 [0.044 (051 | 111
Al |0.004 |0.008 0.10 0.20
B |00l0 |0014 [025 | 036
C |0005 [0007 013|018
1 D |od16 |020 [295 | 3.05
e | 002% 0.65
E |ol16 Jol20 [295 [305
H 0.188 [0.198 4.78 5.03
L 006 [0026 [041 066
D cTo To o o
A c
\ \ \ \ o
4
T T TEEs T
B Al L
VI /1 X 2V
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. :;zyn::mmv INORUATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15mm<.006".
8LD uMAX PACKAGE DUTLINE DWG.
3. CONTROLLING DIMENSION: INCHES APPRDVALU TOCONENT CONTROL NGO N R\x
21-0036 o |1
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