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MAX4754EBE-T  -40°C to +85°C 16 UCSP-16
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MAX4754/MAX4755/MAX4756

UCSP/QFN2E HEEl= 0.5Q2, HE SPDT A7

ABSOLUTE MAXIMUM RATINGS

(All' Voltages Referenced to GND) Continuous Power Dissipation (Ta = +70°C)
Ve, INC EN L -0.3V to +6V 16-Bump UCSP (derate 8.2mW/°C above +70°C) ...... 660MmwW
COM_, NO_, NC_(Note 1) ..cccccevviiiiiieiiinn. -0.3Vto (V+ + 0.3V) 16-Pin Thin QFN (derate 16.9mW/°C above +70°C) .1349mW
Continuous Current ESD per Method 3015.7.....ooiiiiiiiiceeee +2kV
NC1, NC2, COM1, COM2 (MAX4755).....cccccvviirinnns +100mA Operating Temperature Range ............ccccooeenn. -40°C to +85°C
NO_, NC_, COM_ (remaining terminal connections) ....=300mA Junction Temperature..........................
Peak Current NC1, NC2, COM1, COM2 (MAX4755) Storage Temperature Range
(Pulsed at Tms, 10% duty cycle)..........cocevviiiiininnn. +200mA Bump Temperature (soldering)
(Pulsed at 1ms, 50% duty cycle)..........cocvvvivieiinnnn. +150mA Infrared (158) ..vvviiiii e +220°C
Peak Current NO_, NC_, Vapor Phase (B0S) .......ooovveviiiiiiiieeiiiece e +215°C
COM__ (remaining terminal connections) Lead Temperature (soldering, 10S) .....cc.ccccovriiiiiriinnnn. +300°C
(Pulsed at Tms, 10% duty cycle).........cocevviiinnn. +500mA
(Pulsed at 1ms, 50% duty cycle).........cocevvinininn. +400mA
Note 1: Signals on NO_, NC_, COM_ exceeding V+ or GND are clamped by internal diodes. Limit forward-diode current to maximum
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
(V+ = +2.7V to +5.25V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at +3V and Ta = +25°C.) (Notes 2, 3)
PARAMETER | SYMBOL | CONDITIONS | Ta | MmN TYP  max | uniTs
ANALOG SWITCH
Vcom_,
Analog Signal Range VNO_, ¥MIN 10 0 V+ \Y
VNG, MAX
MAX4755 +25°C 0.5 0.85
V+ =27V, (NO1,NO2, N_3,N_4), | Tpin to 10
lcom_= 10mA, | MAX4754/MAX4756 TMAX :
On-Resistance RoN VNC_ =0V, or S Q
VNG = V4 +25°C 11.5
MAX4755 (NC1, NC2
(Note 4) ( ) TMINT | g 125
TMAX
MAX4755 +25°C 0.1 0.35
V+ =27V, (NO1,NO2,N_3,N_4) | TN to 0.5
On-Resistance Match IcomM_ = 10mA, | MAX4754/MAX4756 TmAX '
Bet ch | ARON VNO_ = 1.5V, or 0 Q
etween Channels VNG = 15V +25°C 0.2 0.4
(Notes 4, 5) MAX4755 (NC1, NC2) TMIN to 0.55
TMmAX '
= 25°C 0.2 0.4
E)M A | MAXaTSS h
On-Resistance Flatness | RFLAT(ON) VNo__= QV, or :\IN&1 ’NN0022)’ N_3,N_4, TMIN to 0.55 Q
VNC_= V4 MAX4754/MAX4756 Tmax '
(Note 6)
V+ =3.6V,; +25°C -3 +3
g%’er':‘tc— Off-Leakage '|N0—<OFF)’ Vcom. = 3.3V, 0.3V; Tunto [ o 0 nA
NCLOFF) 1 yNo_ or Vg = 0.3V, 3.3V Twax | - *
- . +25°C -3 +0.01 +3
COM_ Off-Leakage Vi = 3.6V (MAX4796),
Current lcom_(oFF) | Vcom_ = 3.3V, 0.3V; TMINTO | g 10 nA
VNo_or VNc_ = 0.3V, 3.3V TMAX B +
2 W AXIW




UCSP/QFN2E HIEEl= 0.5, A= SPDT A?IA]

ELECTRICAL CHARACTERISTICS (Continued)

(V+ = +2.7V to +5.25V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at +3V and Ta = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX UNITS
_ . +25°C -3 +3
COM_ On-Leakage Vi =36V, ,
Current lcom_(on) | Vcom_ = 3.3V, 0.3V; TMINTO | o +10 nA
VNo_ or VNc_ = 3.3V, 0.3V or floating TMAX
DYNAMIC
v vV v v +25°C 45 140
) : +=27V,VNO_, or VNC_=1.5V;
Turn-On Time tON RL = 50Q; CL = 35pF, Figure 1 TMIN to 150 ns
TMAX
v Y v ey +25°C 25 50
: . +=2.7V,VNO_, or VNC_ = 1.5V,
Turn-Off Time tOFF RL = 50Q; CL = 35pF, Figure 1 TMIN to 60 ns
TMAX
v vV v v +25°C 15
. . +=27V,VNO_, or VNC_= 1.5V,
Break-Before-Make tBBM RL = 500, CL = 35pF, Figure 2 (Note 7) TMIN to 5 ns
TMAX
Charge Injection Q VGEN = 0V, Rgen = 0, CL = 1.0nF, Figure 3 | +25°C 50 pC
On-Channel -3dB . o
Bandwidth BW Signal = 0dBm, C|_ = 50pF, R = 509, +25°C 325 MHz
: . CL = 5pF, RL = 50Q, Vcom_ = 1Vp-p o )
Off-Isolation Viso f = 100kHz, Figure 4 (Note 8) +25°C 120 dB
CL = 5pF, RL =50Q, Vcom_ = 1Vp-p o i
Crosstalk Ve f = 100kHz, Figure 4 (Note 9) +25°C 120 dB
Total Harmonic f = 20Hz to 20kHz, 1Vp_p, o o
Distortion THD RL = 32Q +25°C 0.02 7
NO_, NC_ Off- CNO_(OFF), | VNO, VNC_ = GND, o
Capacitance CNC_(OFF) | = TMHz, Vcom - = 0.5Vp.p, Figure 5 +25°C 65 pF
COM_ Off-Capacitance |CCcOM_(OFF) V.COM— = GND, = TMHz, MAX4756, +25°C 110 pF
Figure 5
. Vcom_ = VNO, VNc_ = GND, f = 1MHz, o
COM_ On-Capacitance C(oN) VoM - = 0.5Vp-p, Figure 5 +25°C 168 pF
DIGITAL /O (IN_, EN)
V4 = 2.7V 10 3.6V TMINTO |y
TMAX
Input Logic High ViH \
V4 = 3.6V 10 5.25V TMINTO | 5
TMAX
Vi = 2.7V 10 3.6V TmIN to 05
) TMAX
Input Logic Low ViL Vv
V+ = 3.6V 10 5.25V Tminto 0.6
TmAX
Input Leakage Current IIN VIN =0V or V+ Tminto 1 pA
TMAX
MAXI/V 3
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MAX4754/MAX4755/MAX4756

UCSP/QFN2E HEEl= 0.5Q2, HE SPDT A7

ELECTRICAL CHARACTERISTICS (Continued)

(V+ = +2.7V to +5.25V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at +3V and Ta = +25°C.) (Notes 2, 3)

PARAMETER | SYMBOL | CONDITIONS | Ta | MIN  TYP  MAX | UNITS

POWER SUPPLY

TMIN to
Power-Supply Range V+ 1.8 55 \
pply g TMAX
+25°C 0.001
Positive-Supply Current I+ V+ =55V, VIN_=0VorV+ TMIN to 10 PA
TMmAX '

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

Note 3: UCSP parts are 100% tested at +25°C and limits across the full temperature range are guaranteed by correlation and
design. Thin QFN parts are 100% tested at +85°C and limits across the full temperature range are guaranteed by correla-
tion and design.

Note 4: Ron and ARoN matching specifications are guaranteed by design.

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

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, not production tested.

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

Note 9: Between any two switches.

4 MAXIMN




UCSP/QFN2E HIEEl= 0.5, A= SPDT A?IA]

(V+ =3V, Ta = +25°C, unless otherwise noted.)
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UCSP/QFN2E HZkl=

0.5Q, A= SPDT A?I]
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L"\j (V+ =3V, Ta = +25°C, unless otherwise noted.)
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UCSP/QFN2E HEEl= 0.5Q, #H= SPDT A7

By
.EI
MAX4754 MAX4755 MAX4756 Hal s
ucspP QFN ucspP QFN UCSP | QFN
C1 1 C1 1 C1 1 NO1 Otd=2 AR 1. HHA| 2l BHX1
AQX1 2 28 22 MO C|X|E 2= MAX4756 2]
T =< o =/ = -d=
N e e @1 2 | MY ] AgiRI1-48 st CxIE RO
B1 3 B1 3 B1 3 COM1 | OIEZ1 ALRX| 1. 5 TX&t
A1 4 Al 4 Al 4 NCH1 Ot 20 ARX| 1. HAA| &l TR} A
A2 5 A2 5 A2 5 NO4 Ot=2 AR| 4. HHAl E2l X4
B2 6 B2 6 B2 6 V+ (+) HE MY
A3 7 A3 7 A3 7 COM4 | OIZZ1 AX| 4. BE Xt
A4 8 A4 8 A4 8 NC4 Ot20 AR| 4. HHA| &5l THXL 4
B4 9 B4 9 B4 9 NO2 Ol 20 AQIR| 2 WALA| H2l TR} 2
B3 10 B3 10 — — INB AQX| 3L 42 2! Ao C|X|E 2
— — — — B3 10 EN £9 20|0| 5. HEIHE 2R
C4 11 C4 11 C4 11 COM2 | OIEE21 AQX| 2. 88 ©HX}2
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MAX4754/MAX4755/MAX4756

UCSP/QFN2E HEEl= 0.5Q2, HE SPDT A7
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UCSP/QFN2E HEEl= 0.5Q, #H= SPDT A7
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I 1
_ N v
e — ouT 0.9x Vour 0.9x Vour
LOGIC GND SWITCH gy
INPUT JT_ OUTPUT
G INCLUDES FIXTURE AND STRAY CAPACITANCE. IN DEPENDS ON SWITCH CONFIGURATION:
RL INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
Vour =Vn_ (7)
RL +Ron
T2 1 ARE A2t
MAXIMV
MAX4754 Ve v
"
MAX4755 | LOGIC 50%
MAX4756 V4 INPUT °
NG oV
VN = COM_ Vour
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I
R c
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UCSP/QFN2E HEEl= 0.5Q2, HE SPDT A7

Efo| Y &/ 2 /Ef0| Y Cfojoja ()

+5V 10nF

Vour
OFF-ISOLATION = 20log 220
T |__L_ NETWORK Vin

ANALYZER
Vi 500 500 — ON-LOSS = 20l0g %

0V OR V+ —

N COM
MAXIM
MAX4754
MAX4755
MAXATE6 o1+

GND $ 50Q
l =
*FOR CROSSTALK, THIS PIN IS NO2.

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS. NC2 AND COM2 ARE OPEN.
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 THE OTHER CHANNEL.

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

CROSSTALK = 20log V\%

Vour —» | MEAS REF

50Q

=D 1HD

THAAWA
=D

MAX4754/MAX4755/MAX4756
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() FOR MAX4756.  UCSP THIN QFN
NOTE: EXPOSED PADDLE CONNECTED TO GND.
MAX4754/MAXA4755 MAX4756
INA | NO1/N02] NC1/NC2 | NO3/NO4 [ NC3INGA [ oma [ no [ ne
Low| oF | on | — | — LW | Low | OFF | ON
HGH | ON | OF | — | — LOW | HGH | ON | OFF
HGH | X OFF | OFF
INB HGH | X OFF | OFF
ow| — | — | ofF | on
HGH | — | — | ON | OFF
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TRANSISTOR COUNT: 496
PROCESS: CMOS
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MAX4754/MAX4755/MAX4756
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PRALAS M AXII

TME PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm

APGVA TOCENT CONTROL WO,
21-0139

[2 %

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L_4x4 L 4x4 24L 4x4 K T2 [ Do
REF. [am T wax. | CODES N, | NoM. | max. | M. | NOw, | max, [ALLOVED
A Q75 Ti244-2 195 | 210 | 223 | 195 | 210 | 225 NO
AL o [ 005 | T1244-3 | 195 | 210 [ 225] 195 | 210 [ 225 YES
A2 .20 REF Ti244-4 195 | 210 | 223 | 195 | 210 | 225 NO
b 023 [ 030 | Ti644-2 | 195 |20 [225] 195 | 210 [225] No
b 400 | 410 T1644-3 | 195 | 240 | 225 ] 195 | 210 | 225 | vES
E 390 [4.00 | 410 |3.90 | 400 [ 410 | 3.90| 4,00 | 4.0 | 3.90 | 400 | 410 Ti644-4 195 | 210 [ 225|195 | 210 [225| NO
e 80 BSC. 0.65 BSC. 050 BSC. 050 BSC. T2044-1 | 195 | 210 | 225| 195 | 210 |225| No
w loes[- | -foas[ - [ - Joas] - [ - Jeas| - | - Te44-2 | 195 | 200 | 225 195 | 210 [225| YES
L 045 [0.55 [ 065 [ 0.45 [ 055 [ 065 [ 045] 0.5 | 065] 0.30 | 040 | 050 T2044-3 | 195 | 210 [ 225[ 195 | 210 | 225
N 12 16 20 24 T2444-1 245 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 s 3 Te444-2_| 195 | 240 | 225] 195 | 210 | 225 YES
NE 3 4 3 13 T2444-3 243 | 260 | 263 | 243 | 260 | 263 | VES
[ WGGB WGGC VGGD-1 WGGD-2 Te4d4-4_| 245 | 260 | 263 | 245| 260 | 263| NI

o P [Pur-

NOTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—-1994.

ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM_TO

JESD 95—1 SPP-D12. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL. BUT MUST BE LOCATED WITHIN

THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444—3 AND T2444-4.

BRALAS M AXI

TS pPACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
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UCSP/QFN2E HEEl= 0.5Q2, HE SPDT A7l
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COMMON VARIABLE 8
. DIMENSIONS PKG. DIMENSIINS | DEPOPULATED S
| a loero0s-008 | |CODE £ SOLDER BALLS | |2
% aL | 0.29x0.02 B16-1 | 202£0.05 | 2.02+0.05 | NONE
7
PN 1 _,»%XXXX a2 | 033 REF. Bl6-2 | 2.02£0.05 | 2.020.05 | B3, C3
MARK AREA XXX b_| 9035003 B16-3 | 202£0.05 | 2.020.05 | B3, C2
XXX D DL | 150 BASIC Bl6-4 | 2.02£0.05 | 2.020.05 | B2, C3
E1 | 150 BASIC B16-5 | 2.02£0.05 | 2.02+0,05 | B2, B3, C2, C3
RORICT 1 XXXX e | 050 BASIC Bl6-6 | 2.02£005 | 2.0240.05 | C3
—L s1 | 025 BASIC
st | 025 BASIC
TOP_ VIEW
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
£1 AND LINES VARY PER PRODUCT.
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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