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1.8V, 10 Output, High-Performance Clock Distributor

FEATURES

A

Single 1.8V Supply

High-Performance Clock Distributor with 10
Outputs

Low Input-to-Output Additive Jitter:

As Low As 10fs RMS

Output Group Phase Adjustment
Low-Voltage Differential Signaling (LVDS)
Input, 100Q Differential On-Chip Termination,
Up to 650MHz Frequency

Differential Current Mode Logic (CML)
Outputs, 50Q Single-Ended On-Chip
Termination, Up to 650MHz Frequency

Two Groups of Five Outputs Each with
Independent Frequency Division Ratios

Output Frequency Derived with Divide Ratios
of 1,2,4,5, 8, 10, 16, 20, 32, 40, and 80

Meets ANSI TIA/EIA-644-A-2001 LVDS
Standard Requirements

Power Consumption: 410mW Typical

¢ Output Enable Control for Each Output

e« SDA/SCL Device Management Interface

e 48-pin QFN (RGZ) Package

¢ Industrial Temperature Range: —40°C to +85°C

APPLICATIONS

¢ Clock Synthesis and Distribution for
High-Speed SERDES

e Synthesis and Distribution of SERDES
Reference Clocks for 1G/10G Ethernet,
1X/2X/4X/10X Fibre Channel, PCl Express,
Serial ATA, SONET, CPRI, OBSAI, etc.

¢ Up to 1-to-10 Clock Buffering and Fan-out
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DESCRIPTION

The CDCL1810 is a high-performance clock
distributor. The programmable dividers, PO and P1,
give a high flexibility to the ratio of the output
frequency to the input frequency:

Four = Fin/P
Where:
P (PO,P1) =1, 2,4,5, 8, 10, 16, 20, 32, 40, 80

The CDCL1810 supports one differential LVDS clock
input and a total of 10 differential CML outputs. The
CML outputs are compatible with LVDS receivers if
they are ac-coupled.

With careful observation of the input voltage swing
and common-mode voltage limits, the CDCL1810
can support a single-ended clock input as outlined in
the Pin Description Table.

All device settings are programmable through the
SDA/SCL, serial two-wire interface.

The phase of one output group relative to the other
can be adjusted through the SDA/SCL interface. For
post-divide ratios (PO, P1) that are multiples of 5, the
total number of phase adjustment steps (n) equals
the divide-ratio divided by 5. For post-divide ratios
(PO, P1) that are not multiples of 5, the total number
of steps (n) is the same as the post-divide ratio. The
phase adjustment step (A®) in time units is given as:

A® = 1/(n x Foyr)
where Fqy7 is the respective output frequency.

The device operates in a 1.8V supply environment
and is characterized for operation from —40°C to
+85°C. The CDCL1810 is available in a 48-pin QFN
(RGZ) package.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘f \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published

specifications.
AVAILABLE OPTIONS®
Ta PACKAGED DEVICES FEATURES
—40°C to +85°C CDCL1810RGZT 48-pin QFN (RGZ) Package, small tape and reel
—40°C to +85°C CDCL1810RGZR 48-pin QFN (RGZ) Package, tape and reel

(1) For the most current specifications and package information, see the Package Option Addendum located at the end of this data sheet or
refer to our web site at www.ti.com.

ABSOLUTE MAXIMUM RATINGS®
Over operating free-air temperature range (unless otherwise noted).

VALUE UNIT
Voo, AVpp Supply voltage @ -0.3t02.5 \Y
Vivbs Voltage range at LVDS input pins(@ -0.310 4.0 \Y
\ Voltage range at all non-LVDS input pins(@ -0.3t0 3.0 \Y
ESD Electrostatic discharge (HBM) 2 kv
T, Junction temperature +125 °C
Tste Storage temperature range —65 to +150 °C

(1) 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 under recommended operating
condition is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to network ground terminal.

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range (unless otherwise noted).

MIN NOM  MAX| UNIT

Vpp Digital supply voltage 1.7 1.8 1.9 \%
AVpp Analog supply voltage 1.7 1.8 1.9 \%
Ta Ambient temperature (no airflow, no heatsink) -40 +85| °C
T, Junction temperature +105| °C
83 Junction-to-ambient thermal resistance (:

airflow = 0 Ifm 28.3 °C/W

airflow = 50 Ifm 22.4

(1) No heatsink; power uniformly distributed; 36 ground vias (6 x 6 array) tied to the thermal exposed pad; 4-layer high-K board.
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DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions (unless otherwise noted).
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
- All outputs enabled; Vpp = Vpp iyp
lvop Total current from digital 1.8V supply 650MHz LVDS input 212 mA
All outputs enabled; AVpp = Vpp yp
lavDD Total current from analog 1.8V supply 650MHz LVDS input 16 mA
ViLcmos Low level CMOS input voltage Vpp = 1.8V -0.2 0.6 \Y,
VlH,CMOS H|gh level CMOS input Voltage VDD =1.8V VDD_0'6 VDD \Y
li.cmos Low level CMOS input current Vbb = Vbpmax ViL = 0.0V -120 pA
lin.cmos High level CMOS input current Vbb = Vbpmax: Vin = 1.9V 65 pA
VoL son Low Ieyel CMOS output voltage for the Sink current = 3 mA 0 0.2Vpp vV
’ SDA pin
loL.cmos Low level CMOS output current 8 mA
AC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions (unless otherwise noted).
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Differential input impedance for
2D the LVDS input terminals 90 132 Q
Vemin Common-mode voltage, LVDS 1125 1200 1375 mV
input
Single-ended LVDS input voltage
VS,lN $W|gg p g 100 600 mVpp
Vb.n Differential LVDS input voltage 200 1200| mVpp
swing
fRout: Output signal rise/fall time 20%—-80% 100 ps
trout
Vemout Common-mode voltage, CML Vpp—0.31 Vpp-0.23 Vpp-0.19 \
outputs
Vs.out Single-ended CML output voltage | ac-coupled 180 230 280 | mVpp
swing
Vb,out Differential CML output voltage ac-coupled 360 460 560 | mVpp
swing
Fin Clock input frequency 650 MHz
Fout Clock output frequency 650 MHz
4
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AC ELECTRICAL CHARACTERISTICS (continued)

Over recommended operating conditions (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Jout Additive clock output jitter Fin = 30.72MHz, Foyt = 30.72MHz
Vp,n = 200mVpp
10Hz-1MHz offset 188 fs RMS
1MHz-5MHz offset 480 fs RMS
12kHz-5MHz offset 514 fs RMS

Fiy = 30.72MHz, Four = 30.72MHz
VD,lN = 1200mVpp

10Hz-1MHz offset 257 fs RMS
1MHz-5MHz offset 500 fs RMS
12kHz-5MHz offset 570 fs RMS

FlN = 650MHZ, FOUT = 650MHz
VD,|N = ZOOmVpp

10Hz-1MHz offset 27 fs RMS
1MHz-20MHz offset 66 fs RMS
12kHz—20MHz offset 72 fs RMS

F|N = 650MHz, FOUT = 650MHz
VD,lN = 1200mVpp

10Hz-1MHz offset 12 fs RMS

1MHz—20MHz offset 23 fs RMS

12kHz—20MHz offset 27 fs RMS
Tp Input-to-output delay Fin = 30.72MHz, Foyt = 30.72MHz 3 ns

YP[9:0] outputs
TSout Clock output skew \F('g[;: 3]0 61%&?52};25\;;2%1,2[3? Hz —64 64 ps
AC ELECTRICAL CHARACTERISTICS FOR THE SDA/SCL INTERFACE®

PARAMETER MIN TYP MAX UNIT

fscL SCL frequency 400 kHz
th(START) START hold time 0.6 ps
twscLy SCL low-pulse duration 1.3 ps
tw(scLH) SCL high-pulse duration 0.6 ps
tsu(START) START setup time 0.6 ps
th(sDATA) SDA hold time 0 ps
tsuDATA) SDA setup time 0.6 ps
ti(spaTA) SCL / SDA input rise time 0.3 ps
tispATA) SCL / SDA input fall time 0.3 ps
tsusTop) STOP setup time 0.6 ps
taus bus free time 1.3 ps

(1) See Figure 3 for the timing behavior.
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DEVICE INFORMATION

48-PIN QFN (RGZ)

(TOP VIEW)
o fa} by
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NOTE: Exposed thermal pad must be soldered to Vgg.

The CDCL1810 is available in a 48-pin QFN (RGZ) package with a pin pitch of 0,5mm. The exposed thermal pad
serves both thermal and electrical grounding purposes.

NOTE:

The device must be soldered to ground (Vss) using as many ground vias as possible.
The device performance will be severely impacted if the exposed thermal pad is not
grounded appropriately.
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DEVICE INFORMATION (continued)
TERMINAL FUNCTIONS

TERMINAL
NAME PIN NO. TYPE DESCRIPTION
8, 11, 14, 17,
20, 23, 26, -

Vpp 29 32, 35, Power 1.8V digital power supply.

38, 41
AVpp 2,5, 44, 47 Power 1.8V analog power supply.

Exposed
Vss thermal pad Power Ground reference.
and pin 12
NC L 13’4‘;5’ 48, | Not connected; leave open.
Differential LVDS input. Single-ended 1.8-V input can be dc-coupled to pin 3 with pin 4
CLKP, CLKN 3.4 : either tied to pin 3 (recommended) or left open.
YPO, YNO 6,7
YP1, YN1 9, 10
YP2, YN2 15, 16
YP3, YN3 18, 19
YP4, YN4 21, 22 . .
YP5. YN5 27 28 (0] 10 differential CML outputs.
YP6, YN6 30, 31
YP7, YN7 33,34
YP8, YN8 40, 39
YP9, YN9 43, 42
SCL 24 | SDAJ/SCL serial clock pin. Open drain. Always connect to a pull-up resistor.
SDA 25 1/0 SDAJ/SCL bidirectional serial data pin. Open drain. Always connect to a pull-up resistor.
ADD1, ADDO 37,36 | Conflggra_b'le Ieas't S|gn|f|can.t bits (ADD[1:'0]) of_ the SDA/SCL device address. The fixed
most significant bits (ADDI[6:2]) of the 7-bit device address are 11010.
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FUNCTIONAL BLOCK DIAGRAM

VDD

Divider .

CLKP O YN[9:5]
LVDS
CLKN

Divider X
— ¥ ' YPla0)
O YN[4:0]

Divider Setting
SDA/SCL Control Outputs Disable to Low or 3-State
Vss
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TYPICAL CHARACTERISTICS
Typical operating conditions are at V, = 1.8V and T, = +25°C, V, \y = 200mV,, (unless otherwise noted).

TRANSIENT PERFORMANCE:
Finy = 30.72MHz, For = 30.72MHz

300
E 200 [ ' ~
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-300
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Figure 1.
TRANSIENT PERFORMANCE:
Fiy = 650MHz, Fo7 = 650MHz
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Figure 2.
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SDA/SCL INTERFACE

This section describes the SDA/SCL interface of the
CDCL1810 device. The CDCL1810 operates as a
slave device of the industry standard 2-pin SDA/SCL
bus. It operates in the fast-mode at a bit-rate of up to
400 kbit/s and supports 7-bit addressing compatible
with the popular 2-pin serial interface standard.

The device address is made up of the fixed internal
address, 11010 (A6:A2), and configurable external
pins ADD1 (Al) and ADDO (AO0). Four different
devices with addresses 1101000, 1101001, 1101010
and 1101011, can be addressed via the same
SDA/SCL bus interface. The least significant bit of

the address byte designates a write or read
SDA/SCL Bus Slave Device Address operation.
AB A5 A4 A3 A2 Al A0 | RW R/W Bit:
1 1 0 1 0 | ADD1 | ADDO | 0/1 0 = write to CDCL1810 device
1 = read from CDCL1810 device
Command Code Definition
BIT DESCRIPTION
c7 1 = Byte Write / Read or Word Write / Read operation
(C6:C0) Byte Offset for Byte Write / Read and Word Write / Read operation.
Command Code for Byte Write / Read Hex
Operation Code C7 C6 C5 C4 C3 Cc2 C1 Co
byte O 80h 1 0 0 0 0 0 0 0
byte 1 81h 1 0 0 0 0 0 0 1
byte 2 82h 1 0 0 0 0 0 1 0
byte 3 83h 1 0 0 0 0 0 1 1
byte 4 84h 1 0 0 0 0 1 0 0
byte 5 85h 1 0 0 0 0 1 0 1
byte 6 86h 1 0 0 0 0 1 1 0
Command Code for Word Write / Read Hex
Operation Code Cc7 C6 C5 C4 C3 Cc2 C1 Cco
word 0: byte 0 and byte 1 80h 1 0 0 0 0 0 0 0
word 1: byte 1 and byte 2 81h 1 0 0 0 0 0 0 1
word 2: byte 2 and byte 3 82h 1 0 0 0 0 0 1 0
word 3: byte 3 and byte 4 83h 1 0 0 0 0 0 1 1
word 4: byte 4 and byte 5 84h 1 0 0 0 0 1 0 0
word 5: byte 5 and byte 6 85h 1 0 0 0 0 1 0 1
word 6: byte 6 and byte 7 86h 1 0 0 0 0 1 1 0
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SDA/SCL Timing Characteristics

TIMING CHARACTERISTICS

tr(SM)I

I||I I||

Bit 6

Bit 0 (LSB)
o

SCL

¥ —

Vo

Vinsm)

START)

[

-

Yy.v

teus)

(
)

L=

(*—tysm
1

1
p —1tsy(spaTA) :<'>'

/
—-—;

thispaTa)

W,

/

J
\__/:

!

ViLsm

tsysTor)

SDA

il
/

VIH(SM)

"]

1T\«

‘/____:s}:
T

/

)

ViLsm

Figure 3. Timing Diagram for the SDA/SCL Serial Control Interface

SDA/SCL Programming Sequence

LEGEND FOR PROGRAMMING SEQUENCE

1

7

1

1

8

1 1

[s]

Slave Address

[wra]

Data Byte

[alP]

O U R EEEE

Byte Write Programming Sequence:
7

1

1 1

Start condition

Read (bit value = 1)

Write (bit value = 0)

Stop condition

Repeated start condition

8

Acknowledge (bit value = 0)

Not acknowledge (bit value = 1)

Master to Slave transmission

Slave to Master transmission

8

s |

Slave Address

|

w | A

Command Code

Data Byte

1

1

Byte Read Programming Sequence:
7

1

8

7

S

Slave Address

Wr

A

Command
Code

Slave Address

Rd

Data Byte
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Word Write Programming Sequence:
1 7 1 1 8 1 8 1 8 1 1
‘ S ’ Slave Address ‘ Wr ’ A |C0mmand Code‘ A | Data Byte Low | A ’ Data Byte High ‘ A ‘ P

Word Read Programming Sequence:

1 7 1 1 8 1 1 7 1 1 8 1 8 1 1
Slave Command Slave
S Address Wr A Code A S Address Rd A Data Byte A Data Byte N P

SDA/SCL Bus Configuration Command Bitmap

Byte O:
Power Up
Bit Bit Name Description/Function Type Condition Reference To
7 MANF[7] Manufacturer reserved R
6 MANFI[6] Manufacturer reserved R
5 MANFI[5] Manufacturer reserved R
4 MANF[4] Manufacturer reserved R
3 MANF[3] Manufacturer reserved R
2 MANF[2] Manufacturer reserved R
1 MANF[1] Manufacturer reserved R
0 MANFI[O] Manufacturer reserved R
Byte 1:
Power Up
Bit Bit Name Description/Function Type Condition Reference To
7 RES Reserved R/W 0
6 RES Reserved R/W 0
5 ENPH Phase select enable R/W 1
4 PH1[4] Phase select for YP[9:5] and YN[9:5] R/W 0 Table 2, Table 3
3 PH1[3] Phase select for YP[9:5] and YN[9:5] R/W 0 Table 2, Table 3
2 PH1[2] Phase select for YP[9:5] and YN[9:5] R/W 0 Table 2, Table 3
1 PH1[1] Phase select for YP[9:5] and YN[9:5] R/W 0 Table 2, Table 3
0 PH1[0] Phase select for YP[9:5] and YN[9:5] R/W 0 Table 2, Table 3
Byte 2:
Power Up
Bit Bit Name Description/Function Type Condition Reference To
7 RES Reserved R/W 0
6 RES Reserved R/W 0
5 ENP1 Post-divider P1 enable; if 0 output YP[9:5] and YN[9:5] are disabled R/W 1
4 RES Reserved R/W 1
3 SELP1[3] |Divide ratio select for post-divider P1 R/W 0 Table 1
2 SELP1[2] |Divide ratio select for post-divider P1 R/W 0 Table 1
1 SELP1[1] |Divide ratio select for post-divider P1 R/W 0 Table 1
0 SELP1[0] |Divide ratio select for post-divider P1 R/W 0 Table 1
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Byte 3:
Bit Power Up
Bit Name Description/Function Type Condition | Reference To
7 RES Reserved R/W 0
6 RES Reserved R/W 0
5 RES Reserved R/W 0
4 PHO[4] Phase select for YP[4:0] and YN[4:0] R/W 0 Table 2, Table 3
3 PHOI[3] Phase select for YP[4:0] and YN[4:0] R/W 0 Table 2, Table 3
2 PHO[2] Phase select for YP[4:0] and YN[4:0] R/W 0 Table 2, Table 3
1 PHO[1] Phase select for YP[4:0] and YN[4:0] R/W 0 Table 2, Table 3
0 PHOI[O0] Phase select for YP[4:0] and YN[4:0] R/W 0 Table 2, Table 3
Byte 4:
Power Up
Bit Bit Name Description/Function Type Condition | Reference To
7 RES Reserved R/W 0
6 RES Reserved R/W 0
5 ENPO Post-divider PO enable. If 0, output YP[4:0] and YN[4:0] are disabled R/W 1
4 RES Reserved R/W 1
3 SELPO[3] | Divide ratio select for post-divider PO R/W 0 Table 1
2 SELPO[2] | Divide ratio select for post-divider PO R/W 0 Table 1
1 SELPO[1] | Divide ratio select for post-divider PO R/W 0 Table 1
0 SELPO[0] | Divide ratio select for post-divider PO R/W 0 Table 1
Byte 5:
Power Up
Bit Bit Name Description/Function Type Condition | Reference To
7 EN Chip enable; if 0 chip is in Iddg mode R/W 1
6 RES Reserved R 1
5 ENDRV9 | YP[9], YN[9] enable; if O output is disabled R/W 1
4 ENDRV8 | YP[8], YN[8] enable; if O output is disabled R/W 1
3 ENDRV7 | YP[7], YN[7] enable; if O output is disabled R/W 1
2 ENDRV6 | YP[6], YN[6] enable; if O output is disabled R/W 1
1 ENDRVS5 | YP[5], YN[5] enable; if O output is disabled R/W 1
0 ENDRV4 | YP[4], YN[4] enable; if O output is disabled R/W 1
Byte 6:
Power Up
Bit Bit Name Description/Function Type Condition | Reference To
7 ENDRV3 | YP[3], YN[3] enable; if O output is disabled R/W 1
6 ENDRV2 | YP[2], YN[2] enable; if O output is disabled R/W 1
5 ENDRV1 | YP[1], YN[1] enable; if O output is disabled R/W 1
4 ENDRVO | YP[O], YN[O] enable; if O output is disabled R/W 1
3 RES Reserved R/W 0
2 RES Reserved R/W 0
1 RES Reserved R/W 0
0 RES Reserved R/W 0

Submit Documentation Feedback 13


http://www.dzsc.com/stock_CDC/CDCL1810.html

CDCL1810

SULSTeLACHERR VAR £07 1 REVISED MARCH 2007

*9 TEXAS
INSTRUMENTS

www.ti.com

Table 1. Divide Ratio Settings for Post-Divider PO or P1

Divide SELP1[3] or SELP1[2] or SELP1[1] or SELP1[0] or
Ratio SELPO[3] SELPO[2] SELPO[1] SELPO[0] Notes
1 0 0 0 0 Default
2 0 0 0 1
4 0 0 1 0
5 0 0 1 1
8 0 1 0 0
10 0 1 0 1
16 0 1 1 0
20 0 1 1 1
32 1 0 0 0
40 1 0 0 1
80 1 0 1 0
Table 2. Phase Settings for Divide Ratio =5, 10, 20, 40, 80
With PHO[4:0] = 00000
Divide PH1 Phase Lead
Ratio | [4] [3] [2] [1] [0] (radian) Notes
5 X X X X X 0 Phase setting not available
10 X X X 0 X 0
X X X 1 X | (2m2)
20 X X 0 0 X 0
X X 0 1 X | (2m4)
X X 1 0 X | 2(2m4)
X X 1 1 X | 3(2m4)
40 X 0 0 0 X 0
X 0 0 1 X | (2m8)
X 0 1 0 X | 2(2r8)
X 0 1 1 X | 3(2m8)
X 1 0 0 X | 4(2r8)
X 1 0 1 X | 5(2m8)
X 1 1 0 X | 6(2m8)
X 1 1 1 X | 7(2rv8)

14
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Table 2. Phase Settings for Divide Ratio =5, 10, 20, 40, 80 (continued)

With PHO[4:0] = 00000
Divide PH1 Phase Lead
Ratio | [4] [3] [2] [1] [0] (radian) Notes
80 0 0 0 0 X 0

0 0 0 1 X (21716)

0 0 1 0 X 2(21716)

0 0 1 1 X 3(21716)

0 1 0 0 X 4(21716)

0 1 0 1 X 5(21716)

0 1 1 0 X 6(21716)

0 1 1 1 X 7(2116)

1 0 0 0 X 8(21716)

1 0 0 1 X 9(21716)

1 0 1 0 X 10(21716)

1 0 1 1 X 11(21716)

1 1 0 0 X 12(21716)

1 1 0 1 X 13(21716)

1 1 1 0 X 14(21716)

1 1 1 1 X 15(21716)

Submit Documentation Feedback 15


http://www.dzsc.com/stock_CDC/CDCL1810.html

CDCL1810

SULSTeLACHERR VAR £07 1 REVISED MARCH 2007

*9 TEXAS
INSTRUMENTS

www.ti.com

Table 3. Phase Settings for Divide Ratio = 1, 2, 4, 8, 16, 32

Divide
Ratio

With PHO[4:0] = 00000

PH1

=

—
w
]
—
N
—
—
=
_—

S

Phase Lead
(radian)

Notes

0
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Table 3. Phase Settings for Divide Ratio = 1, 2, 4, 8, 16, 32 (continued)
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

CDCL1810RGZR ACTIVE VQFN RGZ 48 2500 Green (RoHS & CU NIPDAU Level-3-260C-168 HR
no Sb/Br)

CDCL1810RGZRG4 ACTIVE VQFN RGz 48 2500 Green (RoHS & CU NIPDAU Level-3-260C-168 HR
no Sh/Br)

CDCL1810RGZT ACTIVE VQFN RGz 48 250 Green (RoHS & CU NIPDAU Level-3-260C-168 HR
no Sh/Br)

CDCL1810RGZTG4 ACTIVE VQFN RGz 48 250 Green (RoHS & CU NIPDAU Level-3-260C-168 HR
no Sh/Br)

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sbh) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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i3 Texas PACKAGE MATERIALS INFORMATION
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ki 6P CL1810"0 L1 [ 8-Dec-2009
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CDCL1810RGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
CDCL1810RGZT VQFN RGZ 48 250 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
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i3 Texas PACKAGE MATERIALS INFORMATION
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ki 6P CL1810"0 L1 [ 8-Dec-2009
TAPE AND REEL BOX DIMENSIONS
At
4
-
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/\\ /}#\
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‘*\ /
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e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CDCL1810RGZR VQFN RGZz 48 2500 333.2 345.9 28.6
CDCL1810RGZT VQFN RGZz 48 250 333.2 345.9 28.6
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MECHANICAL DATA
0 0 "CDCL1810"0) O U

RGZ (S—PQFP—N48) PLASTIC QUAD FLATPACK
N 5 !
\
| - Lo
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E1ex 220

4204101 /E 11/04

NOTES: ~ A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
B. This drawing is subject to change without notice.
C. Quad Flatpack, No—leads (QFN) package configuration.
A\ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA
0 0"CDCL1810"0 0 O
RGZ (S=PVarN=148) PLASTIC QUAD FLATPACK NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

1 12
Juuuudujuuuuuly
48 ‘ 13

g A/g Exposed Thermal Pad
D) (@
[ [
D) (e
4,1040,10 = + =
D) (@
) (@
D) (|
[ | (@
373 124
ANAIANANANAIIANANANANAND
36 25
—4,10£0,10—»

Bottom View

NOTE: All linear dimensions are in millimeters

Exposed Thermal Pad Dimensions
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LAND PATTERN DATA

RGZ (S—PVQFN—N48)

PLASTIC QUAD FLATPACK NO—-LEAD

Example Board Layout

Example Stencil Design
0.125 Thick Stencil

(Note E)
Note D 0725»‘ - »‘ ‘«4“0750 ) 48%0,8 —w={ |=— »‘ —— 0,75 )
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e 65—
I il s 7,75
’ \*\\ (71% Printed Solder Coverage by Area)
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I Non Solder Mask Defined Pad S ‘Example Via Layout Design
| N Via layout may vary depending

: J— — AN .
| P N N on layout constraints
*/ -~ \\\ Example Solder Mask Opening N (Note D, F)
e (Note F) N,
/ 0,08 —»= N s
/' RO14 !
/ ’ 16x00,5 — 1@ © © ©
|
; O O O O
| Pad Geometry ;
\ 0.07 / (Note C) —7T9© O O O
. 0 12x1,0
\ Al Around J —O O O O
|
\ ,/
AN e
. s
I - 4207624-3 /K 07/10
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC=7351 is recommended for alternate designs.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.
E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
F. Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting

recommendations for vias placed in the thermal pad.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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