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Dual 1:8 Low Additive Jitter LVDS Buffer

Check for Samples: CDCLVD2108

FEATURES

* Dual 1:8 Differential Buffer
* Low Additive Jitter <300 fs RMS in

10 kHz to 20 MHz

e Low Within Bank Output Skew of 50 ps (Max)
e Universal Inputs Accept LVDS, LVPECL,

LVCMOS

e One Input Dedicated for Eight Outputs

* Total of 16 LVDS Outputs, ANSI EIA/TIA-644A

Standard Compatible

e Clock Frequency up to 800 MHz

e 2.375-2.625V Device Power Supply

+ LVDS Reference Voltage, Vac rer, Available for

Capacitive Coupled Inputs

e Industrial Temperature Range —40°C to 85°C
e Packaged in 7mm x 7mm 48-Pin QFN (RGZ)
» ESD Protection Exceeds 3 kV HBM, 1 kv CDM

APPLICATIONS

e Telecommunications/Networking

* Medical Imaging

» Test and Measurement Equipment
» Wireless Communications
* General Purpose Clocking

Clock
Generator

200 MHz

100 MHz

DESCRIPTION

The CDCLVD2108 clock buffer distributes two clock
inputs (INO, IN1) to a total of 16 pairs of differential
LVDS clock outputs (OUTO, OUT15). Each buffer
block consists of one input and 8 LVDS outputs. The
inputs can either be LVDS, LVPECL, or LVCMOS.

The CDCLVD2108 is specifically designed for driving
50-Q transmission lines. In case of driving the inputs
in single ended mode, the appropriate bias voltage
(Vac rer) should be applied to the unused negative
input pin.

Using the control pin (EN) outputs can be either
disabled or enabled. If the EN pin is left open all
outputs are active, if switched to a logical '0' all
outputs are disabled (static logical 0), if switched to a
logical '1', OUT (8..15) are switched off and OUT
(0..7) are active. The part supports a fail safe
function. It incorporates an input hysteresis, which
prevents random oscillation of the outputs in absence
of an input signal.

The device operates in 2.5V supply environment and
is characterized from —-40°C to 85°C (ambient
temperature). The CDCLVD2108 is packaged in
small 48-pin, 7-mm x 7-mm QFN package.

PHY 8

PHY16

Figure 1. Application Example

Q Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not

necessarily include testing of all parameters.

Copyright © 2010, Texas Instruments Incorporated


http://focus.ti.com/docs/prod/folders/print/cdclvd2108 .html
https://commerce.ti.com/stores/servlet/SCSAMPLogon?storeId=10001&langId=-1&catalogId=10001&reLogonURL=SCSAMPLogon&URL=SCSAMPSBDResultDisplay&GPN1=cdclvd2108 

CDCLVD2108

SCAS905C —OCTOBER 2010—-REVISED DECEMBER 2010

13 TEXAS
INSTRUMENTS

www.ti.com

A

These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam

‘fl\ during storage or handling to prevent electrostatic damage to the MOS gates.
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Figure 2. CDCLVD2108 Block Diagram
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PIN FUNCTIONS

NAME PIN NO. TYPE DESCRIPTION
Vee 26‘31,’ ;713;18 Power 2.5V supplies for the device
GND 1,12 Ground Device ground
INPO, INNO 10,9 Input Differential input pair or single ended input for buffer 0
INP1, INN1 3,4 Input Differential input pair or single ended input for buffer 1
OUTPO, OUTNO 14, 15 Output Differential LVDS output pair no. 0
OUTP1, OUTN1 16,17 Output Differential LVDS output pair no. 1
OUTP2, OUTN2 18,19 Output Differential LVDS output pair no. 2
OUTP3, OUTN3 20, 21 Output Differential LVDS output pair no. 3 . )
OUTP4, OUTN4 22,23 Output Differential LVDS output pair no. 4 INPO/INNO is the input
OUTP5, OUTN5 25, 26 Output Differential LVDS output pair no. 5
OUTP6, OUTNG6 27,28 Output Differential LVDS output pair no. 6
OUTP7, OUTN7 29, 30 Output Differential LVDS output pair no. 7
OUTP8,0UTN8 31,32 Output Differential LVDS output pair no. 8
OUTP9,0UTN9 33,34 Output Differential LVDS output pair no. 9
OUTP10,0UTN10 35, 36 Output Differential LVDS output pair no. 10
OUTP11,0UTN11 38, 39 Output Differential LVDS output pair no. 11 INPL/INNI is the input
OUTP12,0UTN12 40, 41 Output Differential LVDS output pair no. 12
OUTP13,0UTN13 42,43 Output Differential LVDS output pair no. 13
OUTP14,0UTN14 44, 45 Output Differential LVDS output pair no. 14
OUTP15,0UTN15 46, 47 Output Differential LVDS output pair no. 15
Vac REFO 8 Output Bias voltage output fo_r capacitive coupled inputs. If used, it is recommended to use
= a 0.1pF to GND on this pin.
Vac REFL 5 Output Bias voltage output for ca_pacitive coupled inputs. If used, it is recommended to use
~ a 0.1pF to GND on this pin.
N.C. 11 No connect
‘Input with an
EN 2 'n:)eJﬁ]_adnggsﬂ Control pin — enables or disables the outputs (See Table 1)
pull-down
Thermal Pad Ground 32\::;35%0;::c:é;rglrirrr:]w:rl]gélat%rrgst be soldered to ground. See thermal

Table 1. Output Control Table

EN CLOCK OUTPUTS
0 All outputs disabled (static "0")
OPEN All outputs enabled
1 OUTO to OUT7 enabled and OUT8 to OUT15 disabled (static "0")
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted)™

VALUE / UNIT
Ve Supply voltage range -0.3t02.8V
\ Input voltage range -0.2t0 (Vcc +0.2) V
Vo Output voltage range -0.2t0 (Vcc +0.2) V
loso Driver short circuit current See Note @
ESD Electrostatic discharge (HBM, 1.5 kQ, 100 pF) >3000 V

(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
conditions” is not implied. Exposure to absolute—maximum-rated conditions for extended periods may affect device reliability.

(2) The outputs can handle permanent short.

RECOMMENDED OPERATING CONDITIONS

MIN TYP MAX| UNITS

Vee Device supply voltage 2.375 25 2.625 \%
Ta Ambient temperature -40 85 °C
THERMAL INFORMATION

THERMAL METRIC® CDELVD2108 UNITS

RGZ (48 PINS)

CATS Junction-to-ambient thermal resistance 30.6
03¢ (top) Junction-to-case(top) thermal resistance 28.5
038 Junction-to-board thermal resistance 10.5 .
vt Junction-to-top characterization parameter 0.4 cw
Vi Junction-to-board characterization parameter 10.2
03¢ (bottom) Junction-to-case(bottom) thermal resistance 3.1

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

ELECTRICAL CHARACTERISTICS

At Ve = 2.375V to 2.625 V and T, = —40°C to 85°C (unless otherwise noted).

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT

EN CONTROL INPUT CHARACTERISTICS

Vyiz 3-State Open 0.5xV¢ce \%
Vi Input high voltage 0.7xV¢cc \%
Vi Input low voltage 0.2xV¢c \%
lain Input high current Vee =2.625V, Vi =2.625V 30 pA
laiL Input low current Vec=2625V,V =0V -30 pA
RpullEn) Input pull-up/ pull-down resistor 200 kQ
2.5V LVCMOS (see Figure 7) INPUT CHARACTERISTICS

fin Input frequency 200 MHz
Vin Input threshold voltage tEon;%rrr;ﬂémZi?:rlg i\:](;'ti‘ge applied 1.1 1.5 \%
Viy Input high voltage Vi + 0.1 Vee \%
Vi Input low voltage 0 Vi — 0.1 \%
Iy Input high current Vec =2.625V, Vi =2.625V 10 pA
I Input low current Vec =2.625V,V =0V -10 pA
AVIAT Input edge rate 20% — 80% 15 Vins
Cin Input capacitance 2.5 pF
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ELECTRICAL CHARACTERISTICS (continued)
At Ve = 2.375V to 2.625 V and T, = —40°C to 85°C (unless otherwise noted).

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
DIFFERENTIAL INPUT CHARACTERISTICS
fin Input frequency Clock input 800 MHz
Vin, DiFF Eg;ir_‘fé‘_t’;ﬂ;ﬂp”t voltage View = 1.25 V 0.3 16| Vep
Viem Input common-mode voltage range VN, pier, pp > 0.4V 1.0 Vee - 0.3 \%
iy Input high current Vec =2.625V, Vi =2.625V 10 pA
I Input low current Vec =2.625V,V =0V -10 pA
AVIAT Input edge rate 20% to 80% 0.75 V/ins
Cin Input capacitance 2.5 pF
LVDS OUTPUT CHARACTERISTICS
Vool Differential output voltage magnitude 250 450 mVv
AVop 5123?1%3(;2 differential output voltage Vin, e, pe = 03 VR, = 1000 _15 15 mv
Vocss) \%izg)é-state common mode output 11 1375 Vv
AVocss) Sécletzg)é-state common mode output Vin, pifr, pp = 0.6 V,R, = 100 Q _15 15 mv
Viing Output overshoot and undershoot Percentage of output amplitude Vgop 10%
Vos Output ac common mode VN, piFs, pp = 0.6 V, R =100 Q 40 70| mVpp
los Short-circuit output current Vop =0V 124 mA
tpp Propagation delay VN, DiFr, pp = 0.3V 15 25 ns
tsk, pp Part-to-part skew 600 ps
tsk, o ws Within bank output skew 50 ps
tsk,0 BB Bank-to-bank output skew both inputs are phase aligned 80 ps
tek p Pulse skew(with 50% duty cycle C_rossi_ng-point-to-crossing-point _50 50 ps

d input) distortion
o - 0

— Sﬁqg?;m()jdmve jitter (with 50% duty Eggi](?_ép_egg (’3/.|7H52V/ns 03| ps, RMS
tr/te Output rise/fall time 20% to 80%,100 Q, 5 pF 50 300 ps
lccsTaT Static supply current Outputs unterminated, f = 0 Hz 27 45 mA
lcci0o Supply current f‘! ig%pmiénabbd' RL=1000Q, 119 158 mA
lccsoo Supply current ?2 ggté)lﬁiénabled. RL=1000Q, 168 211 mA
Vac_rer CHARACTERISTICS
Vac REF Reference output voltage Vee = 2.5V, ligag = 100 pA 1.1 1.25 1.35 Y
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Typical Additive Phase Noise Characteristics for 100 MHz Clock

PARAMETER MIN TYP MAX UNIT
phnygo Phase noise at 100 Hz offset -132.9 dBc/Hz
phnqy Phase noise at 1 kHz offset -138.8 dBc/Hz
phnyok Phase noise at 10 kHz offset -147.4 dBc/Hz
phnigox ~ Phase noise at 100 kHz offset -153.6 dBc/Hz
phnyym Phase noise at 1 MHz offset -155.2 dBc/Hz
phniom Phase noise at 10 MHz offset -156.2 dBc/Hz
phnyom Phase noise at 20 MHz offset -156.6 dBc/Hz
traT Random additive jitter from 10 kHz to 20 MHz 171 fs, RMS

Typical Additive Phase Noise Characteristics for 737.27 MHz Clock

PARAMETER MIN TYP MAX UNIT
phnigg Phase noise at 100 Hz offset -80.2 dBc/Hz
phnyy Phase noise at 1 kHz offset -114.3 dBc/Hz
phnyok Phase noise at 10 kHz offset -138 dBc/Hz
phnigox ~ Phase noise at 100 kHz offset -143.9 dBc/Hz
phniy Phase noise at 1 MHz offset -145.2 dBc/Hz
phnigm Phase noise at 10 MHz offset -146.5 dBc/Hz
phnyom Phase noise at 20 MHz offset -146.6 dBc/Hz
tRoIT Random additive jitter from 10 kHz to 20 MHz 65 fs, RMS
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TYPICAL CHARACTERISTICS
INPUT CLOCK AND OUTPUT CLOCK PHASE NOISES

Vs

FREQUENCY FROM THE CARRIER (Ta = 25°C and Vcc = 2.5V)

PPhase Maise 10.00dB) Ref -70.00dB:Hz

r Canier 100648904 MHz T -3.1%7 dBm

70,00
-0.00
-40,00
-100.0
-110.0
-120.0
-120.0

e |

1:| 29.51165Z MHz -156.437% dBcfHz

Output Clock

-1R00,0 M
A7 Input Clock ]
-180.0
1300 10 ook T o &
| IF Gain 3048 Freq Band [390-1.56Hz] | it | L Copt [=150kHz] | 545pts | Come 5 |

oise Start 1 kHz

Stop 40 MH: [FEE

[Fhase Moisze]
[Fhase Moisze]
[Fhase Moize]
[Fhaze Moise]
[Phaze Moise]
[Fhaze Moise]
[Fhase Moisze]
[Fhase Moisze]
[Fhase Moize]
[Fhaze Moise]
[Fhaze Moise]

Intg Moise:
EMZ MNotse:

RMS 1itter:

Stop 20 MHz n
Center 10.005334 MHz

Span 19.933331 MHz

= Noise =

Analysis Range X: Band Marker

Analysis Range ¥: Band Marker

-52.1543 dBc / 19.83 MHz
95,3559 prad
£.53535 mdeg

) 155,529 fzec
Residual FM: 1.126 kHz l

Input clock RMS jitter is 32 fs from 10 kHz to 20 MHz and additive RMS jitter is 152 fs
Figure 3. 100 MHz Input and Output Phase Noise Plot
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Figure 4. Differential Output Voltage vs Frequency
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TEST CONFIGURATIONS

9
100 Q % Oscilloscope
& () o

Figure 5. LVDS Output DC Configuration During Device Test

| Phase Noise
I . > hnayeer

LVDS

50 Q

Figure 6. LVDS Output AC Configuration During Device Test
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IM
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Figure 7. DC Coupled LVCMOS Input During Device Test
OUTNXx VoH

OUTPx >< >< Yoo ><

Vout,oiFrpp (2 X Vop)

Figure 8. Output Voltage and Rise/Fall Time
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A. Output skew is calculated as the greater of the following: As the difference between the fastest and the slowest tp 4,
or the difference between the fastest and the slowest tpy , (N =0, 1, 2, ..15).

B. Part-to-part skew is calculated as the greater of the following: As the difference between the fastest and the slowest
tpLhn OF the difference between the fastest and the slowest tpy, , across multiple devices (n =0, 1, 2, ..15).

C. Both inputs (INO and IN1) are phase aligned.
Figure 9. Output Skew and Part-to-Part Skew

OUTNx

mrssmmrssmmmsssmmrs e s 0V Differential

OUTPx

Figure 10. Output Overshoot and Undershoot
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GND
Figure 11. Output AC Common Mode

APPLICATION INFORMATION
THERMAL MANAGEMENT

For reliability and performance reasons, the die temperature should be limited to a maximum of 125°C.

The device package has an exposed pad that provides the primary heat removal path to the printed circuit board
(PCB). To maximize the heat dissipation from the package, a thermal landing pattern including multiple vias to a
ground plane must be incorporated into the PCB within the footprint of the package. The thermal pad must be
soldered down to ensure adequate heat conduction to of the package. Check the mechanical data at the end of
the data sheet for land and via pattern examples.

POWER-SUPPLY FILTERING

High-performance clock buffers are sensitive to noises on the power supply, which can dramatically increase the
additive jitter of the buffer. Thus, it is essential to reduce noise from the system power supply, especially when
jitter/phase noise is very critical to the application.

Filter capacitors are used to eliminate the low-frequency noise from the power supply, where the bypass
capacitors provide the very low impedance path for high-frequency noise and guard the power-supply system
against the induced fluctuations. These bypass capacitors also provide instantaneous current surges as required
by the device and should have low equivalent series resistance (ESR). To properly use the bypass capacitors,
they must be placed very close to the power-supply pins and laid out with short loops to minimize inductance. It
is recommended to add as many high-frequency (for example, 0.1 uF) bypass capacitors as there are supply
pins in the package. It is recommended, but not required, to insert a ferrite bead between the board power supply
and the chip power supply that isolates the high-frequency switching noises generated by the clock driver; these
beads prevent the switching noise from leaking into the board supply. Choose an appropriate ferrite bead with
very low dc resistance because it is imperative to provide adequate isolation between the board supply and the
chip supply, as well as to maintain a voltage at the supply pins that is greater than the minimum voltage required
for proper operation.

Board Ferrite Bead Chip
Supply Supply
— ——10pF 0.1 uF (x6)
Figure 12. Power-Supply Filtering
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LVDS OUTPUT TERMINATION

The proper LVDS termination for signal integrity over two 50 Q lines is 100 Q between the outputs on the
receiver end. Either dc-coupled termination or ac-coupled termination can be used for LVDS outputs. It is
recommended to place termination resister close to the receiver. If the receiver is internally biased to a voltage
different than the output common mode voltage of the CDCLVD2108, ac-coupling should be used. If the LVDS
receiver has internal 100 Q termination, external termination must be omitted.

Unused outputs can be left open without connecting any trace to the output pins.

CDCLVD2108 100 Q LVDS

Z=500

Figure 13. LVDS Output DC Termination

100 nF
|
1
CDCLVD2108 100 Q LVDS
100 nF

Figure 14. LVDS Output AC Termination With Receiver Internally Biased
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INPUT TERMINATION
The CDCLVD2108 inputs can be interfaced with LVDS, LVPECL, or LVCMOS drivers.

LVDS Driver can be connected to CDCLVD2108 inputs with dc or ac coupling as shown Figure 15 and
Figure 16, respectively.

100 O CDCLVD2108

100 nF
I
1 4
CDCLVD2108
Il
1
100 nF
50 Q 50 Q
Vac_REF

Figure 16. LVDS Clock Driver Connected to CDCLVD2108 Input (AC Coupled)

Figure 17 shows how to connect LVPECL inputs to the CDCLVD2108. The series resistors are required to
reduce the LVPECL signal swing if the signal swing is >1.6 Vpp.

75Q

CDCLVD2108

Figure 17. LVPECL Clock Driver Connected to CDCLVD2108 Input

Figure 18 illustrates how to couple a 2.5 V LVCMOS clock input to the CDCLVD2108 directly. The series
resistance (Rg) should be placed close to the LVCMOS driver if needed. 3.3 V LVCMOS clock input swing needs
to be limited to V|j < Vcc.
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Rg
LVCMOS Z=50Q
/oo AAVAY, 9] )
CDCLVD2108
V V
Vi = H+Vie
2

Figure 18. 2.5V LVCMOS Clock Driver Connected to CDCLVD2108 Input

If one of the input buffers is used, the other buffer should be disabled through the EN pin, and unused input pins
should be grounded by 1 kQ resistors.
REVISION HISTORY

Changes from Original (October 2010) to Revision A Page
e Feature - Low Within Bank Output Skew of 45 ps (Max) To: Low Within Bank Output Skew of 50 ps (Max) ...........ccee...e. 1
* Changed tg, o wg Within bank output skew From: 45 ps (Max) To: 50 pS (MaX) .......cccceeiiiiiiiiiiiiiiiiiiieiccie 5
* Changed tsx, o wg Bank-to-bank output skew From: 100 ps (Max) To: 80 PS (MaAX) .....covvveviiiniiiiiiiieiiieise i 5

¢ Deleted the Recommended PCB Layout illustration

Changes from Revision A (November 2010) to Revision B Page
e Changed the lccigg, Supply current Typ value From: 97 To: 119 MA .o 5
¢ Changed the lccgoe, Supply current Typ value From: 138 T0O: 168 MA ....oiiiiiiiiiiiie ettt 5
Changes from Revision B (December 2010) to Revision C Page
¢ Changed the device status From: Product Preview To: PrOQUCHION ..........cuuiiiiiiiiiiiiee et 1
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PACKAGE OPTION ADDENDUM

www.ti.com 24-Jan-2013
PACKAGING INFORMATION
Orderable Device Status Package Type Package Pins Package Qty Eco Plan Lead/Ball Finish  MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing @ @) @
CDCLVD2108RGZR ACTIVE VQFN RGZ 48 2500 Green (RoHS  CU NIPDAU  Level-3-260C-168 HR -40t0o 85 CDCLVD m
& no Sh/Br) 2108
CDCLVD2108RGZT ACTIVE VQFN RGZ 48 250 Green (RoHS  CU NIPDAU  Level-3-260C-168 HR -40t0o 85 CDCLVD m
& no Sh/Br) 2108

® 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): Tl'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 (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight

in homogeneous material)

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

@ Only one of markings shown within the brackets will appear on the physical device.

Important Information and Disclaimer:The information provided on this page represents TlI'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 TI 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 Tl to Customer on an annual basis.

Addendum-Page 1
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
* —» =K e— P1—
% { I
iy’
& & & || 8o
x | l
A T {
Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*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)
CDCLVD2108RGZR VQFN RGzZ 48 2500 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
CDCLVD2108RGZT VQFN RGz 48 250 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
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*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CDCLVD2108RGZR VQFN RGZz 48 2500 336.6 336.6 28.6
CDCLVD2108RGZT VQFN RGZz 48 250 336.6 336.6 28.6
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MECHANICAL DATA

RGZ (S—PVQFN—N48) PLASTIC QUAD FLATPACK NO—-LEAD
I 7,15 N
* 685
7,15
Y 7
PIN 1 INDEX AREA
1,00 TOP AND BOTTOM
080 L 0,20 REF.
‘ L SEATING PLANE
0,08 j % w: f

0,00
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1
EEVAVAVEVRURUIIURURURUAIAI
*isb ‘ 13
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) | d
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37D ‘ T (24
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5,5032 > } o 87353

4204101/F 06/11

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.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.

E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F

Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA

RGZ (S—PVQFN—-N48) 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.

PIN 1 INDICATOR

C 0,30
—
48

12
Jguuuduyjguuuuyu
I

-

13

Exposed Thermal Pad

4,10+£0,10

Jgyiuduujuuuupuy
I
_|_
I
ANNAAAINANANANA

I
ANNANANANANNA

36 25

37 24

——4,10+£0,10—>

Bottom View

Exposed Thermal Pad Dimensions
4206354-3/T 03/13

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RGZ (S—PVQFN—N48)

PLASTIC QUAD FLATPACK NO-LEAD

Example Board Layout 0.125 Thick Stencil
(Note E)

Note D 0,25 |- 4x0,50 48x0,8 —— |[=— —>| —~— 0,25 )
000000000000 7 | [ooooobpooooc—

) ] [

= = _f B —— =1+91,15 4

— - 48x0,23 — p—

- 4.1 - ) ‘ | —

*D ' a = 6 =
___f—g _.__JI_ 411-2-61 7,8 _f§ 0’3—_,‘ - i § 6,15 7,75
0,252 — 0,25- = RIEXEER=

= | = = S

pas - g o —-6x0,3} =

4405 nmnnmmmnnnnn

N, . | 6,15

=" 7 8 — 7,75

,’ \\ (71% Printed Solder Coverage by Area)

; AN
" Non Solder Mask Defined Pad \\ Example Via Layout Design
e \ Via layout may vary dfependlng
I T ~_ N on layout constraints
/'v// ™ Example Solder Mask Opening \\ (Note D, F)
(Note F) \\_» <_12)(/]’0
16x¢0,3 —1® © 0 O
‘ O O O O
TETY pigte e oo
r—O O O O

Example Stencil Design

4207624-3/P 03/13

NOTES:

Al linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

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>.

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.
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, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

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

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products
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Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community
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www.ti.com/energy
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