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DIO1647
10 Channels (4-Data plus 1-Clock Pairs)
3.5 Gbps Differential MIPI Switch

Features

Descriptions

Input voltage range: 1.65to 5V
Input signals: 0 to 1.3V
DIFF BW: 3.5 GHz
Switch type: SPDT (10 channels)
Signal types: MIPI, D-PHY
Ron: 7.5 Q Typical HS MIPI

8.4 Q Typical LP MIPI

The DIO1647 is a 4-Data lane plus 1-Clock pairs
MIPI switch. This device is an optimized 10
channels (5 differential) single-pole, double-throw
switch for high speed applications.

The DIO1647 is designed to facilitate multiple MIPI
compliant devices to connect to a single CSI or
DSI module.

® lccz: 1 pA (Max) The device has excellent bandwidth, low
® lIcc: 25 pA (Typ) channel-to-channel skew with little signal
® Or: -25 dB (Typ) degradation.
® Xtalk: -30 dB (Typ)
® Con: 1.5 pF (Typ) . .
® Operating temperature: -40 to 85°C Appllcatlons
® Package: 36-ball WLCSP ® Cellular phones, smart phones
® Displays
® Tablets
® Laptops
Typical Application
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Figure 1. Typical application
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Ordering Information

DIO1647

Part No. Top Marking RoHS Ta Package
1646
WLCSP-36
DIO1647WL36 AYWZ Green -40 to 85°C Tape & Reel, 3000
0.4mm pitch
AABBCC
Marking Definition
’7 1646: Product number
1646 A&Z: Internal code
AYWZ — Y: Year code
° AABBCC — W: Week code
AA: Wafer No. code
BB: chip X coordinates
CC: chip Y coordinates
Pin 1 Identification
Pin Descriptions
CLKAP [ —/OE . o
CLKBP R T.-:_CLKP Pin Name Description
1
CLKAN ety l " CLKpN Common clock path
CLKBN |y I A D1 Common data path 1
DA1P [r——t : D2pn Common data path 2
DB1F ¢ I : D1P D3pin Common data path 3
DATN —0\! : Dden Common data path 4
DB1N [————t I | DIN CLKApN A-side clock path
DAZP e 1 DA1pN A-side data path 1
DB2P _,*.-u— D2P :
1 DA2pN A-side data path 2
1
DAZN  [— I 1 DA3eN A-side data path 3
DB2N + T‘ PN DAden | A-side data path 4
pASP 4y | CLKBpn | B-side clock path
DB3P o = D3P DB -
I ) PIN -side data path 1
DA3N —o}. : DB2rn B-side data path 2
DB3N ¢ : D8 DB3pn B-side data path 3
DALP ety I : DB4pin B-side data path 4
DB4P e [T D4P oy CLKP = CLKAP, CLKN = CLKAN
I =
DA4N o : SEL Control Dn(P/N) = DAn(P/N)
DBAN e I D4N Pin SEL< 1 CLKP = CLKBP, CLKN = CLKBN
Dn(P/N) = DBn(P/N)
I_ - SEL /OE Output enable
Vee Power
Figure 2. Analog symbol GND Ground
NC No connect, test pin, do not connect externally.
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DIO1647

Pin Definitions
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Figure 3. 36-ball WLCSP (Top view)

Ball Pin Name Ball Pin Name
A1 Vee D1 DB2N
A2 GND D2 DB2P
A3 DA4N D3 DA2N
Ad DA4P D4 DA2P
A5 /OE D5 D2N
A6 SEL D6 D2P
B1 DB4N E1 DB1N
B2 DB4P E2 DB1P
B3 DA3N E3 DA1N
B4 DA3P E4 DA1P
B5 D4N E5 D1N
B6 D4P E6 D1P
C1 DB3N F1 CLKBN
Cc2 DB3P F2 CLKBP
C3 NC F3 CLKAN
Cc4 NC F4 CLKAP
C5 D3N F5 CLKN
Ccé D3P F6 CLKP

Truth Table DB2N

SEL IOE Function

LOW LOW CLKp = CLKAP, CLKN = CLKAN, Dn(P/N) = DANn(P/N)

HIGH LOW CLKp = CLKBp, CLKN = CLKBN, Dn(P/N) = DBn(P/N)
X HIGH Clock and data ports high impedance
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Absolute Maximum Ratings

DIO1647

Stresses beyond those listed under “Absolute Maximum Rating” may cause permanent damage to the device. These are stress

ratings only and functional operation of the device at these or any other condition 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.

Symbol Parameter Min Max Unit
Vee Supply voltage -0.5 6 \%
VeNTRL DC input voltage (/OE)™ -0.5 6 \Y
Vsw DC switch 1/0 voltage("?) -0.5 6 \Y
li DC input diode current -50 mA
lout DC output current 25 mA
Tste Storage temperature -65 150 °C
ESD HBM All pins 2.0 kV
Note:

1. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.

2. Vsw refers to analog data switch paths.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended Operating

conditions are specified to ensure optimal performance to the datasheet specifications. DIOO does not Recommend exceeding them

or designing to Absolute Maximum Ratings.

Symbol Parameter Min Max Unit
Vee Supply voltage 1.65 5.0 \%
VeNTRL Control input voltage (SEL, /OE)®) 0 Vee \Y,
y Switch 1/0 voltage (CLKN, CLKAN, HS mode 0 0.3 v
swW
CLKBN, DN, DAN, DBN) LP mode 0 13
Ta Operating temperature -40 85 °C
Note:

3. The control input must be held HIGH or LOW; it must not float.
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DIO1647

DC Electrical Characteristics

Typical values are at Ta = 25°C unless otherwise specified.

Symbol Parameter Test Conditions Vce(V) | Min | Typ | Max | Unit
Vik Clamp diode voltage In=-18 mA 1.65 -0.8 \%
1.65 1.0 \Y,
1.8 1.2 \Y,
ViH Input voltage high SEL, /OE
3.3 1.2 Vv
5.0 1.4 Vv
1.65 0.4 \Y,
1.8 0.4 \Y,
Vi Input voltage low SEL, /OE
3.3 0.4 \Y,
5.0 0.4 \Y,
Control input leakage
IIn Ventre = 0 to Vee 5.0 0.5 uA
(SEL, /OE)
Off leakage current of port
INo(oFF), INc(oFF) Vsw=0.0<DATA<13V 5.0 -0.5 0.5 uA
CLKAN, DAN, CLKBN, DBN
On leakage current of
lacon) Vsw=0.0<DATA<1.3V 5.0 -0.5 0.5 uA
common ports (CLKN, DN)
Off-state leakage,
loz Vsw =0.0<DATA<1.3V 5.0 -0.5 0.5 uA
/OE = High
1.65
lon=-8 mA,/OE=0V, -
Switch on resistance for HS _ :
Ron_MiPI_Hs MIPI applications® SEL=Vccor0V, 23 7.5 10 Q
CLKA,B,DBnorDAN=0.2V
5.0
1.65
lon=-8 mA,/OE=0V, 5
Switch on resistance for LP _ -
RON_MIPI_LP MIPI applications(“) SEL=VccorQV, 33 8.4 11 Q
CLKA,B,DBnorDAN=1.2V
5.0
1.65
lon=-8 mA,/OE=0V,
On resistance  matching 25
ARON_MIPI_HS SEL =Vgcor0V, 0.2 Q
between HS MIPI channels® 3.3
CLKA,B, DBnorDAn=0.2V
5.0
1.65
lon=-8 mA, /OE=0V,
On resistance  matching 25
ARoN_MIPI_LP SEL=Vccor0V, 0.2 Q
between LP MIPI channels® 3.3
CLKAB, DBnorDAn=1.2V
5.0
1.65
lon=-8 mA,/OE=0V, 5
On resistance flatness for HS _ :
RON_FLAT_MIPI_HS MIPI signals(“) SEL =Vccor 0V, CLKA,B, 33 0.5 Q
DBn or DAn=0.1t0 0.3V
5.0
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DIO1647

DC Electrical Characteristics

Typical values are at Ta = 25°C unless otherwise specified.

Symbol Parameter Test Conditions Vce(V) Min | Typ | Max | Unit
1.65
lon=-8 mA,/OE=0V,
Ron_FLaT_ On resistance flatness for 2.5
SEL=Vccor0V, 1 Q
MIPI_LP LP MIPI signals® 3.3
CLKA,B, DBnor DAn=0t0 1.3V
5.0
Quiescent supply current | VseL = 0 or Ve, loutr = 0,
lccz 5 1 pA
(high impedance) /OE = Vcc
Quiescent supply current
lcc VseL =0 or Ve, lour =0, /OE=0 5 25 35 pA
(includes charge pump)
Increase in lcc current per
lccr VseL = 0 or Vec, /OE = 1.65 V 5 1 pA
control voltage and Vcc
Note:

4. Measured by the voltage drop between A and B pins at the indicated current through the switch. On resistance is determined by the

lower of the voltage on the two (A or B ports).

AC Electrical Characteristics

Al typical values are for Vcc = 3.3 V at Ta = 25°C unless otherwise specified.

Symbol Parameter Test Conditions Vce(V) Min | Typ | Max | Unit
Initialization time Vcc to
tinir R.=50Q, CL=0pF, Vsw=0.6 V 3.3 45 [V
Output®
Enable turn-on time,
ten R.=50Q,CL.=0pF,Vsw=0.6V 3.3 40 100 [V
/OE to output
Disable turn-off time,
tois RL.=50Q,CL=0pF, Vsw=0.6"V 3.3 80 100 ns
/OE to output
Turn-on time,
ton R.=50Q,CL.=0pF,Vsw=0.6V 3.3 900 1100 ns
SEL to output
Turn-off time,
torr R.=50Q,CL.=0pF,Vsw=0.6V 3.3 50 200 ns
SEL to output
teeMm Break-before-make time RL=50Q,CL=0pF, Vsw=0.6 V 3.3 50 750 ns
trp Propagation delay® RL.=50Q,CL=5pF 3.3 0.3 ns
RL =50 Q, f= 1250 MHz,
ORrr Off isolation for MIPI®) 1.65t05 -25 dB
/OE = High, Vsw = 0.2 Vpp
RL =50 Q, f = 1250 MHz,
-30 -20
SEL = High, sz =0.2 VPP
XTALK Crosstalk for MIPI®) 1.65t05 dB
RL =50 Q, f = 1250 MHz,
-30 -20
SEL = LOW, Vsw = 0.2 Vpp
DIFF BW | -3dB Bandwidth®) RL =50Q, C. = OpF, Vsw = 0.2Vpp 1.65t05 25 35 GHz

Note: 5. Guaranteed by characterization.
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DIO1647

High-Speed-Related AC Electrical Characteristics

Symbol Parameter Conditions Vce(V) Min | Typ | Max | Unit
HS mode skew of opposite
tskp) transitions of the same | RL.=50Q, CL=0pF, Vsw=0.3V 1.65t05 6 ps
output®)
Note:
6. Guaranteed by design.
Capacitance
Symbol Parameter Conditions Min | Typ | Max | Unit
Control pin input
Cin Vee=0V,f=1MHz 2.2
capacitance
Vec=3.3V,/OE=0V, f=1250 MHz
Con On capacitance(” 1.5 pF
(In HS common value)
Vcc and /OE =3.3 V, f = 1250 MHz
Corr Off capacitance(™ 1
(Both sides in HS common value)
Note:

7. Guaranteed by design.
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Physical Dimensions: WLCSP-36 0.4mm pitch
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TOP VIEW BOTTOM VIEW
(MARK  SIDE) (BALL SIDE)
Common Dimensions
(Units of measure = Millimeter)
Symbol Min Nom Max
A 0.455 0.500 0.545
/—25um Backside Tope i
J‘ AD ; A1 0.190 0.210 0.230
f'\i_) U U U U ( } i f A2 0.265 0.290 0.315
D 2.340 2.370 2.400
SIDE VIEW D1 2.000 BSC
E 2.340 2.370 2.400
E1 2.000 BSC
b 0.238 0.258 0.278
e 0.400 BSC
x1 0.185 REF
x2 0.185 REF
y1 0.185 REF
y2 0.185 REF
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DIO1647

CONTACT US

Dioo is a professional design and sales corporation for high-quality and performance analog semiconductors. The company focuses on
industry markets, such as, cell phone, handheld products, laptop, and medical equipment and so on. Dioo’s product families include
analog signal processing and amplifying, LED drivers and charger IC. Go to http://www.dioo.com for a complete list of Dioo product
families.

For additional product information, or full datasheet, please contact with our Sales Department or Representatives.
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