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ABSOLUTE MAXIMUM RATINGS

VECTOGND ..o -0.3V to +6.0V
All other pins to GND (Note 1).......ccceevvvnnne. -0.3Vto Vce + 0.3V
Continuous Current

NO_, NC_, COM_ ... +100mA
Peak Current NO_, NC_, COM_

(pulsed at 1ms, 50% Duty Cycle).......ccceovvviiviiiiininn. +200mA

(pulsed at Tms, 10% Duty Cycle).....ccoovvviiiiiiiin +300mA

Continuous Power Dissipation (Ta = +70°C)
25-Bump UCSP (derate 12.2mW/°C above +70°C) ....976mW
24-Pin TQFN (derate 20.8mW/°C above +70°C) ....... 1667mW

Operating Temperature Range ..........c..ccccoeveennnnn -40°C to +85°C
Junction Temperature ...........ccocoovviioiiiiiiiiicee 150°C
Storage Temperature Range ............ccccooovenn -65°C to +150°C
Bump Temperature (soldering)

Infrared (15S) ..o +220°C
Vapor Phase (80S) .. ..cooviiiiiiiiiii i +215°C
Lead Temperature (SOIJering) ........cccooovvvieiiiiiiiiiaeene +300°C

Note 1: Signals on CB_, NO_, NC_, COM_, EN exceeding Vcc 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

(Vce = +2.7V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +3V, Ta = +25°C.) (Notes 2, 3)

PARAMETER | symsoL | CONDITIONS | 1A | min  TYP  mAX | uniTs
POWER SUPPLY
Power-Supply Range Vce ¥mx\‘xto 1.8 5.5 Vv
Vecc =5.5V, Vep_ =0V or Vce 1.0
Power-Supply Current Icc Vcec =2.7V,Vee_ = 1.6V or 0.5V ¥mx\‘xto 5 pA
Vce =5.5V, Vep_ = 1.6V or 0.5V 10
ANALOG SWITCH
' VNO_, VNC_, TMIN to
Analog Signal Range 0 V Vv
g Sig g VCOM_, TmAx -
+25°C 4.0 55
) Vce = 2.7V, Icom_ = 10mA,;
On-Resistance (Note 4) Ron Vo, of VNO.. = 0 or Voo TMIN to 6.5 Q
TMAX
+25°C 0.3 0.5
On-Resistance Match Between AR Vce = 2.7V, Icom_ = T0mA,; 0
Channels (Notes 4, 5) ON VNo_ or VNc_ =0 or Vee TMmIN to 06
TMAX
+25°C 0.5 1
On-Resistance Flatness Vee = 2.7V, Ilcom_ = 10mA;
(Notes 4, 6) RFLAT | e, or VoL = 0 or Ve TMIN to . Q
TMAX
+25°C -3 +3
NO_ or NC_ Off-Leakage INO_(OFFyor | Vce = 3.6V; Vcom_ = 3.6V, 0; nA
Current INC_(OFF) | VNo_orVNc_ =0, 3.6V TMIN to -10 +10
TMAX
Vee = 3.6V; Veom_ = 3.6V, 0; +25°C -6 +6
COM_ On-Leakage Current INO_(ON) | VNO_ or VNC_ = 3.6V, 0 or TMIN to nA
unconnected TMAX -10 +10

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +2.7V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +3V, Ta = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX | UNITS
Vee = 3.6V (MAX4948): +25°C 6 +6
COM_ Off-Leakage Current lcom_(oFF) | Vcom_ = 3.3V, 0.3V; TMIN to nA
VNO_ or VNG = 0, 3V, 3.3V Tuax | 1O +10
DYNAMIC
Voe = 2.7V; VNo_ or VNe_= 1.5V; | +25°C 400 800
Turn-On Time tON Rl = 50Q; TMIN to ns
CL = 35pF, Figure 1 TMAX 800
Ve = 2.7V: VNo_ or VNe_= 1.5V; | +25°C 300 800
Turn-Off Time tOFF Rl = 50Q; TMIN to ns
CL = 35pF, Figure 1 TMAX 800
Ve = 2.7V VNo_ or VNe_= 1.5V; | +25°C 100
Break-Before-Make tBBM RL = 50Q; CL = 35pF, Figure 2 TMIN to p ns
(Note 7) TMAX
HIGH-SPEED TIMING CHARACTERISTICS (rising time = 20ns)
Vce =2.7V; Rs = 39Q; CL = 50pF, | TMIN to
Skew tSKEW Figure 3 ThAx 0.2 ns
Charge Injection Q VGEN =0, RGEN =0, CL=1nF, | 550 10 pC
Figure 4
. Signal = 0dBm, C_ = 5pF, o
3dB Bandwidth BW RL = 50Q. Figure 5 +25°C 300 MHz
CL = bpF; RL = 50Q;
Off-Isolation VIso Vcom_ = 1Vp-p, f = IMHz, +25°C -70 dB
Figure 5 (Note 8)
CL = 5pF; RL = 50Q; f = 1MHz, o )
Crosstalk \Yexs Voo = 1Vp.p, Figure 5 (Note 9) +25°C 90 dB
NC_ or NO_ Off-Capacitance CNC_(OFF) N.C— = NO_ =0V, f=1MHz +25°C 15 pF
CNO_(OFF) | Figure 6
. Vcom = GND, f = IMHz o
COM_ Off-Capacitance CCOM_(OFF) (MAX4948), Figure 6 +25°C 25 pF
COM_ On-Capacitance Ccom_(on) | COM_ =0V, f = 1MHz, Figure 6 +25°C 30 pF
DIGITAL /O (EN, CB_)
- TMIN to
Input-Logic High Vv 1.6 Vv
p g g IH TMAX
) TMIN to
Input-Logic Low V 0.5 V
p °] IL TVAX
Input Leakage Current IcB Ves_=0orVee Tmin to y UA
TmAX
N AXIW 3

86V XVIN/LY6PXVIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +2.7V to +5.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +3V, Ta = +25°C.) (Notes 2, 3)

Note 2:
Note 3:

Note 4:
Note 5:
Note 6:

Note 7:
Note 8:
Note 9:

IREBEIIE

The algebraic convention is used. The most negative value is shown in the minimum column.

UCSP parts are 100% tested at Ta = +25°C. Limits across the full temperature range are guaranteed by correlation and
design. TQFN parts are guaranteed by correlation and design at - 40°C.

specified analog signal ranges.

Guaranteed by design, not production tested.
Off-Isolation = 20log1o [Vcom_ / (VNo_or VNc )], Vcom_ = output, VNO_ or VNC_ = input to off switch.
Between any two switches.

Ron and ARoN matching specifications are guaranteed by design.
ARON = RON(MAX) - RON(MIN).
Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

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

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

CHARGE INJECTION vs. Vcom SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
2% ‘ = 15 o 100 2
CL=1nF E 14 E E
H 13 H
20 g 12 E
g = =z
= _ £ 10 £ 10 =
5 15 \ V+=5V = 9 / % S 4'/,
5 =l 2 /| g "
2 \ /S'\ 3 7 / 2 "1 Vec=3V
50 \ = 6 4 = —
z \ & 5 £ 1
- jun ] ]
5 3 7
VAVANEERAY 2 P
1 7
0 0 £ 0.1
0 1 2 3 4 5 1 2 3 4 5 6 40 15 10 35 60 85
Veom (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
TURN-ON/-OFF TIME
LOGIC THRESHOLD vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE TURN-ON/-OFF TIMES vs. TEMPERATURE
20 s 1000 - 450 .
2 : V+ v ;2
g 900 g 400 fon g
16 : 800 \\ : l/// :
= 700 \ lorF, Vi =3V — _—
= \ 300
3 12 z oo |\ Z — [\ _|—
] Vig /4 5 500 \\ 5 | _—T
5 08 2 40 o\ \, 3 — T —
5] = i 150 —
S 300 \\Q — |
04 200 ~ 100 ! ton, Ve =5V — |
. \\ torr, V+ =5V
100 50 ‘
0 0 0
15 25 35 45 55 15 25 35 45 55 40 -15 10 35 60 85
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE PLUS NOISE vs. FREQUENCY SUPPLY CURRENT vs. LOGIC VOLTAGE
2 o 1 = 7 ‘ o
RL BOOQ g Voo =55V |2
0 g 6 g
20 |- g f\ 5
_ R \
T 40 | . =
Y & z 4
T [} o
= = =~ 3
o e l"" IIIIIIIHI 2 \
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-100 [ L | Allllm > 2 \
- |||m CROSSTALK B \
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12 B4 12 B4 NC3 FPHFATRAYF3, /=7 JoO—XimF3,
13 A5 — — CB34 PFOTRAYFIBEVLADT 1 DF ILFIEAS
14 B5 — — CB12 FFOTZA Y FIELO20F 1« DF IVEIEAD
15 C4 15 C4 NC2 FPFATAAYF2, /=7 JoO—XimF2.
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UCSP 2.5mm x 2.5mm TQFN 4mm x 4mm
*EXPOSED PADDLE CONNECT TO GROUND
(BUMPS SIDE DOWN) ~ MAX4948 TOP VIEW
1 2 3 4 5 N
5 8 5 8 o 9
+GND  NO4  NO3  COM3 NG = 2 8 2 & =
N GO OO HERD R TIN
ENcoMd G4 NC3 o8 e L12JNG3
Bl L L A L comt a0t P11 coms
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g 8 2815 g
(o]
UCSP 2.5mm x 2.5mm TQFN 4mm x 4mm
*EXPOSED PADDLE-CONNECT TO GROUND
MAX4947
CB12 | NO1/NOZ | NC1/INC2 WAX4948
0 OFF ON EN CcB NO_ NC_
1 N OFF Low Low OFF N
CB34 | NO3/NO4 | NC3/NC4 Low HIGH N OFF
0 OFF oN HIGH X OFF OFF
1 ON OFF
CB56 | NO5/NOG | NC5/NGG
0 OFF oN
1 ON OFF
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NAXIMN
MAX4947/ Ve
MAX4948 |
Ve

ORNC_
s | T

LOGIC GND
INPUT 1

Cy INCLUDES FIXTURE AND STRAY CAPACITANCE.

R
Vour=Vn_ (m)

W — NO_ \I COM_ Vour

Logic e

INPUT 7

SWITCH gy
OUTPUT

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

1. RAvFI514 L
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FALIVIER/IZAIVIRMRE)

MNAXIM
MAX4947/ Vee Ve
MAX4948 | LOGIC 50%
Vee INPUT " o
VN —VN C- COM Vout
NO_ T
= A I
I
I RL CL
LOGIC GND = =
INPUT J_ Vour 0.9x Vour

~<—— fggy —
Cr INCLUDES FIXTURE AND STRAY CAPACITANCE.

K2, TL—UET# A —UE

| i
|<—tﬂ—>|
I
!
TXD+ i _BT+ INPUT A+ b
R . CL g
INPUT A-
° p—
=)
. 2
=
=
*
S
S
« =
=
L]
¢ B
TO- Mo g OUTRUTE:
Rs CL
Re= 300 OUTPUT B-

C =50pF —

Itro - tril  DELAY DUE TO SWITCH FOR RISING INPUT AND RISING OUTPUT SIGNALS.
ltio -t DELAY DUE TO SWITCH FOR FALLING INPUT AND FALLING OUTPUT SIGNALS.
Itskew_ol CHANGE IN SKEW THROUGH THE SWITCH FOR OUTPUT SIGNALS.

Itskew_il  CHANGE IN SKEW THROUGH THE SWITCH FOR INPUT SIGNALS.

®3. ANW/MHRF1—51IVIH
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MAXIMN Ve AV ‘
MAX4947/ | out
MAX4948

Vec Vout
Sl R CoM_ _ ’ f
W ORNO_ T our CB_
+ oL OFF OFF
VeEN _— 1T ON
l GND CB_ =
= = on
VL TO Vi o8 OFF OFF
B Q = (AVour)(Cu)
= LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.
X4, EESEA
+5V 10nF
|—_|_ OFF-ISOLATION = 20l0g x U
NETWORK VeB_>
= ANALYZER y
v —] v ON-LOSS = 20l0
0V 0RV+ —| cB_ coun Ly Ve <— —> Ve
AU f v
NG MAX4947/ — CROSSTALK = 20l0g v%f
>
MAX4948 A~ Vour — | MEAS — REF |~
i b Y
GND — 50Q 50Q —
= L
- . £
- B *FOR CROSSTALK THIS PIN IS NO2.
MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS. NC2 AND COM2 ARE OPEN.

QOFF-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.

X5, FUHBK AT/ -3y BXUUOX =D

1onF VCC

L

vee
con AMAXIM
O = MAX4947/
\\ MAX4948
CAPACITANCE (\ -- <]i— ViL OR Vi
METER "t ING_or

1 NO_

f=1MHz

GND
4

N6. #igk. #OT7AMV =230 BXUOUVOR =7
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|
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1
CLK NO1 !
M COM1
St
NGt 7
1
CMD NO2 |
v, COM2
S
NC2 Pl
|
1
DATO NO3 :
M COM3
SDI/O 1 nes| B A°
sD
DATY NO4 E HOST
M COM4
T P
1
X
DAT? NOS |
v CoMs
T P
1
DAT3 NOG |
v, COM6
NC6 SG%
CLK
MAXIM
MAX4948
cMD |
GND
DATO
D102
DATY
DAT?
DAT3
F v 18R

PROCESS: CMOS
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Ay O R(6EEE) SPDTF—F A1 v F

Ny Tr—o

(CDOT—=F—MIBHINTND/NYTr— KIS, BFRIRRENTNDEIIRY A, BHD/ VYT — 18RI,
japan.maxim-ic.com/packages %= Z ST =\, )

o)
v
(o))
NJ 0
X —
COMMON 2]
< o DIMENSIONS PKG. | DEPOPULATED 3
%/// o | 062+0.05-008 CODE | SOLDER BALLS 3
E PIN 1 —/'/////%XXXX a1 | 029¢0.02 Bes-1 | NONE
k MARK  AREA XXX X a2 | 033 REF. BeS-2 | D2, D3, D4
D b | 035003 B2S-3 | B2, B3, B4
v PRODUCT _//XXXX D | 254008 B2S-4 | B3, C2, C3, C4, D3
m MARKING DL | 200 BASIC
v E | 254%0.08
E1 | 200 BASIC
* e | 050 BASIC
< TOP VIEW SD | 000 BASIC
E SE | 000 BASIC

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. PRODUCT MARKING: NUMBER OF CHARACTERS
AND LINES VARY PER PRODUCT.

"

O‘/t

) |

A J_ A2
T

A UTUUU

SG-O-Otfn =
-loodoop

O
O
C-—@—@- ‘—l~sn D1
B O O O__b SIDE VIEW
T
A 1O O .
PNl _f 1 2 3 5 DALLAS s AXI/VI
INDICATOR PROPRIETARY INFORMATION
BOTTOM VIEW PACKAGE OUTLINE, 5x5 UCSP
. o0 | H (A

12 MAXIN
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Ny 2 X(6EIiE) SPDTTF—S 1 Y F

NYT—2 (RE)
(COT=Fo—MIBHINTND/ N T — O KRIE. BFERVFRMRENTHDEIFRY FtA. RO/ VY T— DB,
japan.maxim-ic.com/packages =SB F (), )

2% §
b SJoIS[C . b& =
e I
=z
I‘_M_' 2X i |‘_ L S
A [AER “— o
e~ 1 =R Hoforofroia— g
ANBA | o - o1
E2/72
& :’_ _L NE-D X[E] = “+ E ! e
(=

INDEX AREA 1.2 3

>
e

(/2 X E/2) !
-«

A . - J i A
JTOP VIEW BOTTOM MVIEW

¢ ¢
(R IS OPTIONAL)
T
ETALA v g S E i L
[7BEE EH— TERMNAL TP —t+=
toooon——+ SEATING PLANE

] BRALLAS M AXKIVI
SIDE_VIEW A

B
E

TS PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
WA TCOENT DL NG LA
-DRAWING NOT TO SCALE- | 21-0139 | E |A

| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 2L 4x4 16L_ax4 BOL 4x4 24L_4x4 26L 4xk . 12 2 ooV
REF. | MIN. [NOM. | MAX. | 1N T NON. [wax. | NIN. HAX. | HIN HAX. | MIN. WA, | | coDes MIN [ NON. | Nax.| Man. | Now. | wax |auLoveD)
A |o70 075 [ 080|070 [075 [080 [ 0.70[0.75 | 060 | 070|075 | 0.80 | 070|075 [ 080 | [T1244-3 | 195 [ 210 [2.25] 195 | 210 [225| ves
aL_| 00 [aoe | 005| 00 002 [005 | 00 |00e | 005 | 0o |ace | 005 | oo oo | 005 | |[Ti244-4 | 195 | 210|225 195 |20 [225| NO
az 020 REF 020 REF 020 REF 0.20 REF 020 REF TI€44-3 | 195 | 210 [ 225 195 | 240 | 225 | YES
b 023030 | 633025 |00 [033 | 020[azs | 00 [oas [oea [ 090 [ 015 [oz0 [os| [Tiesa-s [ 195 [ 210 [225] 295 [210 [225] no
D | 390|400 | 410|390 [400 [ 410 [ 390 400 | 410 [3.90 [ 400 [ 410 [390 [ 400 [ 420 | [r20442 | 195 | 210 |223] 195 | 210 [aas] ves |
€ [390[400 [ 410 [390 [400 [410 [ 390 410 [390] 400 [ 410 [390 430 | [72044-3 [ 195 [ 210 [225] 195 [210 [225] no
e 080 BSC. 063 BSC. 030 BSC. 030 BSC. 040 BSC. Tes4—2 | 193 | 210|223 195 | 20 |ees| ves
« |o2s| - | - loes| - | - |oas| - | - |oes| - | - ees| - | - Tea44—3 | £AS| 2.60 | 2.63| 245 | £.60 | 263 | YES
L | 045055 [ 065045059 [ 063 | 045059 | 065|030 | 0.40 | 050 | 030 | 040 | 050 | [Te444—4 | 245| 260 263| 245 | 260|263 No
N 18 6 20 24 ) Tesaa-t | eso | esofer0[ 250 [eeo[eo [ no
N 3 + s 3 7
N 3 + ] P 7
ol V663 WGGE WGGD-1 WGaD-2 VGGE
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASNE Y14.6N-1994.
2. AL DMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERNINAL #1 DENTFIER AND TERWINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL §1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTFIER MAY BE ETHER A NOLD OR WARKED FEATURE.
A\ DMENSION b APPLES TO WETALUIZED TERMNAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMNAL TIP.
/A ND AND NE REFER TO THE NUNBER OF TERMINALS ON EAGH D AND E SIDE RESPECTVELY.
7. DEPOPULATION IS POSSBLE IN A SYNMETRICAL FASHION.
B\ COPLANARTY APPLES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
. DRAWNG CONFORMS TO JEDEC MC220, EXCEPT FOR T2444-3, T2444—4 AND T2B44-1.
A VARKING 15 FOR PACKAGE ORIENTATION REFERENGE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm
A\ (40 CENTERUNES TO BE AT TRUE POSTTION AS DEFINED BY BASIC DMENSION ", £005. ﬂ@g&hﬁﬁ W1 22X /W0

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

TS PACKAGE OUTLINE,
12,16, 20, 24, 28L THIN QFN, 4x4x0.8mm

APTROVA TCWENT CONRL 10. [52NP)
~DRAWING NOT TO SCALE- | 21-0139 | E |A

TULTUORREL T B

VFIVLRBREICVFVLARBIHEAINERUADEROERICDOVWT—IEEZENIRE T, BBFESA 2V XEBEESNTNE A,
VEILSHEFTELKEBROMEZEE T DEMNZERLE T,
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