Triple DPDT, Low-Capacitance Data Switches

Continuous Current

MAX4996/MAX4996L

(pulsed at 1ms, 10% Duty Cycle)
ESD per Human Body Model............coccoviiiiiiiiiiiii +2kV

ABSOLUTE MAXIMUM RATINGS

VeCto GND ..o
EN,EN, CB_ oo
All Other Pinsto GND ............

-0.3V to +6.0V
-0.3V to +6.0V
-0.3Vto Vge + 0.3V

Thermal Resistance (Note 1)

...x£450mA

Junction Temperature
Storage Temperature Range
Lead Temperature (soldering)

Continuous Power Dissipation (Ta = +70°C)
24-Pin TQFN (derate 20.8mW/°C

ADOVE +70°C) it

NO_, NC_, COM_ ... +150mA OUA o
Peak Current NO_, NC_, COM_
(pulsed at 1ms, 50% Duty Cycle)......cccccooviiiviiiiennn. +300mA

1228mw

65.1°C/W

................. 5.4°C/W
...... -40°C to +85°C

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations see www.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vce = +2.5V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 2.8V, Ta = +25°C.) (Notes 2, 3)

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.

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
ANALOG SWITCH
. Vcom,
Analog Signal Range 0 V Vv
g olg g VNO, VNG cc
On-Resistance RoN Vecom_=0to Vee, lcom_= 25mA 2 4 Q
On-Resistance Match Between Ve = 2.8V, Icom_= 25mA;
Channels ARON. | vo = 1.5V or Ve _= 1.5V (Note 4) o102 Q
. Vce = 2.5V, Icom_= 25mA;
On-Resistance Flatness RFLAT Veom_= 0 to Vee (Note 5) 0.2 0.5 Q
| xgg - 3}’10 VC_OZ"Q p 0. 4V, -250 +250 | nA
Off-Leakage Current COM- -
(OFF) Vee =5.5V, Veom_ =5.5Y, 180 A
VNO, VNG with 50UA sink current to GND H
Vce =55V, Veom_ =0, 5.5V;
On-Leakage Current ICOM_ (ON) Vo, VG, unconnected -250 +250 nA
-3dB Bandwidth BW RL = Rs =50Q, CL = 5pF, Figure 4 670 MHz
f=1MHz, VNnO_, VNC_ = 0;
Off-lsolation Viso CL = 5pF, RL = Rs = 509, -60 dB
Figure 4 (Note 6)
f=1MHz, VNoO_, VNC_ = 0;
Crosstalk VeT | Rl = Rs = 500, Figure 4 (Note 7) -120 dB
LOGIC INPUTS
Input Logic High VIH 1.4 V
Input Logic Low ViL 0.5 \
0o<sV<ViLand VIHLV LV
Input Leakage Current ILEAK Vee = 5.5V -250 +250 nA
2 M AXIW
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Triple DPDT, Low-Capacitance Data Switches

ELECTRICAL CHARACTERISTICS (continued)
(Vce = +2.5V 1o +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 2.8V, Ta = +25°C.) (Notes 2, 3)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
SWITCH DYNAMICS
) Voo = 2.7V, VNo_or VN = 1.5V,
Turn-On Time toN RL = 500, C| = 35pF, Figure 1 100 us
) Voo = 2.7V, VNo_or VN = 1.5V,
Turn-Off Time OFF | R = 50Q, C| = 35pF, Figure 1 6 ks
Vce = 2.7V ; VNo_, or VNC_ = 1.5V;
Break-Before-Make Interval tBBM RL = 50Q, C| = 35pF, Figure 2 10 ys
Output Skew Between Switches tSKEW RL = Rs = 50Q, Figure 3 40 Ps
. CNo_ (OFF) | f = 10MHz, VBlas = 0V,
NO or NC Off-Capacitance CNG._ (OFF) | signal = 500mVp-p, Figure 5 2.5 pF
) Ccom_ | f=10MHz, VBias = 0V,
COM Off-Capacitance (OFF) signal = 500mVp.p, Figure 5 4 pF
, Ccom_ | f=10MHz, VBias = OV,

COM On-Capacitance (ON) signal = 500mVp.p, Figure 5 6 pF
Operating Power-Supply Range Vce 25 55 \
VEN = 0 (MAX4996), VEN = Vcc
Shutdown Supply Current (MAX4996L) 0.1 0.5 pA

VeB_ = 0 or Vce; Vce = 2.8V 1 2
Vce Supply Current Icc VEN = Vce (MAX4996); HA
VEN = 0 (MAX4996L) Vce = 5.5V 5 10
Increase in Supply Current with O0<Vep_<VjLorVIHEVeB_<Vce 5 A
VcB / VEN Voltage or0O<Ven<ViLorVIHSVENS VCC H
ESD Protection Human Body Model +2 kV

Note 2: The algebraic convention is used. The most negative value is shown in the minimum column.
Note 3: Parts are 100% tested at Ta = +25°C. Limits across the full temperature range are guaranteed by correlation and design.
Note 4: ARON = RON(MAX) - RON(MIN)-
Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

specified analog signal ranges.
Note 6: Off-isolation = 20log1o [Vcom_ / (VNo_or VNc )], Vcowm_ = output, VNO_ or VNC_= input to off switch.
Note 7: Between any two switches.

MAXIM
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Triple DPDT, Low-Capacitance Data Switches

- Typical Operating Characteristics
m (Vce =3V, Ta = +25°C, unless otherwise noted.)
T ON-RESISTANCE vs. Vgom ON-RESISTANCE vs. Vgom ON-RESISTANCE vs. Vgom
* 30 - 30 . 20— ‘ -
< L | e
E 25 s 25 = 15 Taz 125°C =
\ . . TA:+85°C l _ .
‘D ©} Vog =25V a a
(o)) 8 T —— s R Ta=-40°C
m = —— Veg=21V Ta=+25°C
Vg = 3.0V
< 15 CC‘ 15 05
k Vg = 5.0V Ty=-40°C
< 10 | 10 0
0 1 2 3 4 5 0 1 2 3 0 1 2 3 4 5
E Veom (V) Veom (V) Veom (V)
COM_ON LEAKAGE CURRENT
vs. OVERTEMPERATURE SUPPLY CURRENT vs. SUPPLY VOLTAGE
45 3 5 2
3% ya z 4 E
= X
::% s T =-40°C TO +85°C z 3 /
2 0 8
=} 2 4
15 //
10 // 1 /
5 V
0 0
0 1 2 3 0 2 4 6
Veom (V) Vg (V)
QUIESGENT SUPPLY CURRENT
vs. TEMPERATURE LOGIC THRESHOLD vs. SUPPLY VOLTAGE
35 g 20 5
. — 2
Vee =5.0V S E:
25 15
=
< 20 2 |t
b= z 10
2 15 2 |
Vee = 3.0V RS ViL
10 05
05
0 0
40 5 10 35 60 85 15 20 25 30 35 40 45 50 55 60
TEMPERATURE (°C) Vee (V)
4 W /A1
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Triple DPDT, Low-Capacitance Data Switches

Typical Operating Characteristics (continued)

(Vcc =3V, Ta = +25°C, unless otherwise noted.)

QUIESCENT SUPPLY CURRENT INPUT ON-LOSS
vs. LOGIC LEVEL FREQUENCY RESPONSE
10 2 0 -y g
: I 2
_ 6 Z 10
2 2
E g
= Z 15
‘ ) \ @
0 25
0 05 10 15 20 25 30 1 10 100 1000 10,000
Veg (V) FREQUENCY (MHz)
INPUT CROSSTALK INPUT OFF-ISOLATION
FREQUENCY RESPONSE FREQUENCY RESPONSE
0 2 0 £
2 <
20 g 20 H| '\// g
"Wg /" ES
/
40 /Ml 40
= = )
g 60 / é -60 /
3 " // 3 " /
N /1 N\ /-
00 [ /! 00 [N
N/
120 120
001 01 1 10 100 1000 001 01 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz)
MAXIV 5
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Triple DPDT, Low-Capacitance Data Switches

Pin Description

]
m PIN NAME FUNCTION
8 ’ CB12 Digital Qontrol Inpu.t for Analog Switches 1 and 2. Drive CB12 low to connect COM1 to NC1 and COM2 to
NC2. Drive CB12 high to connect COM1 to NO1 and COM2 to NO2.
; 5 CB34 Digital Qontrol Inpu.t for Analog Switches 3 and 4. Drive CB34 low to connect COM3 to NC3 and COM4 to
NC4. Drive CB34 high to connect COM3 to NO3 and COM4 to NO4.
< 3 CB56 Digital Control Input for Analog Switches 5 and 6. Drive CB56 low to connect COM5 to NC5 and COM®6 to
E NCB6. Drive CB56 high to connect COM5 to NO5 and COM6 to NOB.
NG 4 COM4 | Analog Switch 4—Common Terminal
m 5 COM5 | Analog Switch 5—Common Terminal
m 6 COM6 | Analog Switch 6—Common Terminal
m 7 NC6 Analog Switch 6—Normally Closed Terminal
v 8 NC5 Analog Switch 5—Normally Closed Terminal
* 9 NC4 Analog Switch 4—Normally Closed Terminal
< 10 NC3 Analog Switch 3—Normally Closed Terminal
E 11 NC2 Analog Switch 2—Normally Closed Terminal
12 NC1 Analog Switch 1—Normally Closed Terminal
13 GND Ground
14 Vce Positive Supply Voltage. Bypass Vcc to GND with a 0.1uF ceramic capacitor as close as possible to the device.
Enable Logic Input. For the MAX4996, drive EN high to enable all the switches. Drive EN low to disable all
15 EN, EN | switches. For the MAX4996L, drive EN low to enable all the switches. Drive EN high to disable all switches.
COM_is high impedance when the switch is disabled. (See Pin Configuration/Truth Tables.)
16 COM3 | Analog Switch 3—Common Terminal
17 COM2 | Analog Switch 2—Common Terminal
18 COM1 Analog Switch 1—Common Terminal
19 NO1 Analog Switch 1—Normally Open Terminal
20 NO2 Analog Switch 2—Normally Open Terminal
21 NO3 Analog Switch 3—Normally Open Terminal
22 NO4 Analog Switch 4—Normally Open Terminal
23 NO5 Analog Switch 5—Normally Open Terminal
24 NO6 Analog Switch 6—Normally Open Terminal
. Ep Exposed Paddle. Internally connected to GND. Connect to a large ground plane to maximize thermal

performance; not intended as an electrical connection point.

MAXIMN
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Triple DPDT, Low-Capacitance Data Switches

Timing Circuits/Timing Diagrams

MNAXIM
MAX4996 tr < 5ns
MAX4996L Logic Vce
" com INPUT
N SN Vour
ORNC_ \
. RL CL
o 1 y
= = ouL 0.9 x Vourt 0.9x Vourt
LOGIC SWITCH gy
INPUT OUTPUT
—>
C INCLUDES FIXTURE AND STRAY CAPACITANCE.
- RL —
Vour=ViN (RL " RON)
Figure 1. Switching Time
MAXIM
MAX4996 Vee
MAX4996L LOGIC 50%
INPUT °
NG o
ViN — 0]
NO —O0— Vour
e W
I
R
LD_ B _; L I CL
LOGIC = =
INPUT Vout 0.9xVour
= —— lggy ——>
Cy INCLUDES FIXTURE AND STRAY CAPACITANCE.
Figure 2. Break-Before-Make Interval
MNAXIW 7
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Triple DPDT, Low-Capacitance Data Switches

- | Timing Circuits/Timing Diagrams (continued)
©
()]

MAXIV
9 s
v NC OR MAX4996L

R
: Vins 4\/\8/\/ - ‘}C com. 4 Vours
= | %
S~ ; NC OR —
m VIN- 4\/\3/\, NO_ ‘\'E\C COM._ L 2 Vour-
s i H
; CB =
ViLTO ViH

E tskew = ItpLHx - tpLHY! OR ItpHLX - tPHLY!

Voe /—\
Vins A 50% < 50%
ov
Vee ﬂ
Vin- = 50% —4 50%
ov
PLHX —pof | €— PHLX —  f—
Vee /— x
Vours % 50% 50%
ov
- O
Vour. X< 50% % 50%
ov
PHY —pl | — tPLHY — | f—
Figure 3. Input/Output Skew Timing Diagram
8 MAXIMN
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Triple DPDT, Low-Capacitance Data Switches

Timing Circuits/Timing Diagrams (continued)

OFF-ISOLATION = 20l0g x ~OUT
NETWORK ViN
ANALYZER y
50Q 50Q ouT
] v ON-LOSS = 20l0g x ~2U
00R Vce CB_ cont L N -— — 9V
MAXAM f v
NGt WAX499 — CROSSTALK = 20log x v?#T
MAX4996L ~ Vour —p» | MEAS — REF ~
" e B
— $SOQ 50Q % —
=

1

*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.

Figure 4. On-Loss, Off-Isolation, and Crosstalk

con. MAXLM

- MAX4996
MAX4996L
. cB
CAPACITANCE [ <= ViLoR vy
METER ) NC_ or
! NO_
f=10MHz — ©

Figure 5. Channel On-/Off-Capacitance
MAXIV 9
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MAX4996/MAX4996L

Triple DPDT, Low-Capacitance Data Switches

Detailed Description

The MAX4996/MAX4996L triple DPDT analog switches
operate from a single +2.5V to +5.5V supply and feature
2.0Q (typ) on-resistance, low 6pF (typ) on-capacitance,
and low power-supply current consumption. The combi-
nation of low resistance and low capacitance make this
switch ideal for high-frequency applications.

The MAX4996 has an active-high enable input (EN) to
disable the switches, while the MAX4996L has an
active-low enable input (EN) to disable the switches.
The enable input decreases the supply current and also
places the COM_ outputs in a high-impedance state.

Digital Control Inputs
Each pair of switches feature a digital-control logic
input: CB_. CB_ controls the position of the switches as
shown in the Pin Configuration/Truth Tables. The
MAX4996/MAX4996L also feature an enable input to
turn all switches on or off. Drive EN low on the
MAX4996, or EN high on the MAX4996L, to disable the
switches. While disabled, the switches are high-imped-
ance and the supply current drops to 0.1pA (typ). To
enable all switches, drive EN high on the MAX4996 or
EN low on the MAX4996L.

Driving all digital inputs (CB_, EN, EN) rail-to-rail mini-
mizes supply current.

Analog Signal Levels
The on-resistance of the MAX4996/MAX4996L are very
low and stable as the analog input signals are swept
from ground to Vcc (see the Typical Operating
Characteristics). These switches are bidirectional,
allowing NO_, NC_, and COM_ to be configured as
either inputs or outputs.

Applications Information

Power-Supply Bypassing
Power-supply bypassing improves noise margin and
prevents switching noise from propagating from the
Vce supply to other components. A 0.1uF ceramic
capacitor connected from Vcc to GND is adequate for
most applications.

Power-Supply Sequencing
Always apply Vcc before the analog signals.

10

Functional Diagram

Vee
|
MAXIM
MAX4996/MAX49961
CBI12
NO1 1
© COM1
NCT OA/C
NO2 !
° . COM2
NC2 OX/O
CB34
NO3 1
0 COM3
NC3 OA/O
NO4 !
° . coM4
NC4 OX/C
CB56
NO5 1
0 COMS
NC5 OA/O
NO6 !
o COM6
NC6 OA/O
EN (EN)
GND

=

Chip Information

PROCESS: BICMOS

MAXIMN
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Triple DPDT, Low-Capacitance Data Switches

Typical Operating Circuit

Vee
|
CB12
CLK NO1 !
© COM
NCA 0/0
CMD NO2 :
0 CoM2
BASEBAND NG2 0/0
SD CARD
INTERFACE CB3d
DATO NO3 o !
: COM3
NC3 O'/C SD CARD
DAT1 NO4 :
0. COM4
NC4 o;/o
CRS6
DAT2 NOS :
© COMS
NC5 o;/c
DAT3 NO6 '
° COMS
NC6 :
EN (EN)
CLK (EN) -,
L
CMD DIGITAL CONTROL IADAM
APPLICATION FROM BASEBAND MAX4996/
PROCESSOR MAX4996L
SD CARD
INTERFACE
DATO
DAT1
DAT2
DAT3
M AXI /W 11
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Triple DPDT, Low-Capacitance Data Switches

- | Package Information
m (The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
m go to www.maxim-ic.com/packages.)
*)) ©
T ]
> g
T o =
/—MARK|NG& (NE—1)xe T
E E £]0.19]C 1 "DAP SIZE: 2.5X2.5 3
(T0) , / Jo.15]C K—| |+ L/ A3
o / 3{ TOOOOT —
o AAAA T E E2 - DETALL A
N = — /
* D /&\ (ND-1)xe 1| b2 =
] R _> ]
| L5 O
N ]
= A AT TR TR
1 R 24X
el [0.08]C
\—PIN 1 INDEX AREA ZA\ A | [ = ]
24X
TOP_VIEW [#]0.108]C[A[B
BOTTOM VIEW
j . °'2°3T$)°8 0.203+0.058 TERMINAL THICKNESS
— _ —0.008
U N TRTR TR TR TR TR TL Yoot
SIDE_VIEW 0ob o5 DRALLAS MLAXIVI
DETAIL A "PACKAGE OUTLINE
240 THIN QFN 3.5x3.5x0.8 mm
IAPPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21-0188 Als
12 MAXIV
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Triple DPDT, Low-Capacitance Data Switches

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994. COMMON DIMENSION N
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. REF. MIN.  NOM. MAX] I
3. N IS THE TOTAL NUMBER OF TERMINALS. A 0.70( 0.75| o0.80
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION Al 0 - 0.05
SHALL CONFORM TO JESD 95-1 SPP—012. DETAILS OF TERMINAL #1 A3 0.20 REF
IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE b 0.15| 0.20 | 0.25
INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EMTHER A MOLD D 3.40| 3.50 | 3.60
OR MARKED FEATURE. E 3.40] 3.50 | 3.60
A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED e 0.40 BSC.
BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP. K 0.25| - -
L 0.30| 0.35| 0.40
A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E N 24
SIDE RESPECTIVELY. ND s
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION. NE 6

8. COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS
THE TERMINALS.

9. REFER TO JEDEC MO-220 EXCEPT D2, E2, & L DIMENSIONS. EXPOSED PAD VARIATIONS
D2 E2

10. WARPAGE SHALL NOT EXCEED 0.10mm.
MIN. [ NOM.| MAX| MIN. [ NOM.[ MAX.
AN\ MARKING IS FOR PACKAGE ORIENTATION PURPOSE ONLY. 243851 |2.20 12.30 |2.40 |2.20 |2.30 |2.40

IPRALLAS AMIAXIVI

PACKAGE OUTLINE
24L THIN QFN 3.5x3.5x0.8 mm
APPROVAL [DOCUMENT CONTROL NO. REV. 2
| A%

—DRAWING NOT TO SCALE— 21—-0188

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.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 13

© 2008 Maxim Integrated Products MAXIM s g registered trademark of Maxim Integrated Products, Inc.
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