Renesas |°C Programmable Ethernet Clock

Generator

8T49N4811

DATA SHEET

General Description

The 8T49N4811 is a highly flexible FemtoClock® NG
pin-programmable clock generator suitable for networking and
communications applications. It is able to generate five different
output frequencies with multiple copies of each. A fundamental mode
crystal, single-ended, or differential input reference may be used as
the source for the output frequency.

The use of pin-programming to select the input source / frequency,
desired output frequencies and output styles allow a single device to
be used in a wide variety of applications without the need for register
programming.

Selection pins use 3-level options to maximize flexibility while
minimizing package size. Selection is performed by tying a selection
pin high or low or by leaving it floating, eliminating the need for
passive components to drive a desired logic level.

Block Diagram

2.5V £5% or 3.3V +10%

)

Features

Fourth generation FemtoClock® NG technology

Generates multiple copies of 25MHz, 50MHz, 100MHz, 125MHz,
156.25MHz or 312.5MHz

Typical input frequency is 25MHz, with optional 125MHz and
156.25MHz input support

Differential outputs are pin programmable for LVDS or LVPECL
RMS phase jitter at 156.25MHz: <300fs typical

Power Supply Rejection Ratio better than -50dBc from
10k-1.5MHz at 3.3V power supply

Full 3.3V and 2.5V Supply Voltages
-40°C to +85°C ambient operating temperature
56-pin VFQFPN, lead-free (RoHS 6) packaging
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Pin Assignment
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Pin Description and Pin Characteristic Tables
Table 1. Pin Description

Number Name Type Description

1 DIVSEL_C Input | Pullup/Pulldown | Output divider selection for Bank C. LVCMOS interface levels.

2 Vpp Power Core supply.

3 IN_SEL Input Pullup/Pulldown | Input select between XTAL or differential input. LVCMOS interface levels.

4 DIN Input Differential Reference Input. Accepts DC-coupled LVDS and is internally biased to
accept AC-coupled LVPECL, CML, HCSL or LVPECL signals. The differential

5 nDIN Input inputs have an internal 100Q resistor biased to Vpp—1.3V approximately.

6 Vbp_XTAL Power Crystal oscillator power supply.

7 XTAL_IN Input Crystal input.

8 XTAL_OUT Output Crystal output.

9 PLL_BYPASS Input Pulldown IF‘;I\_II(;I:ypass. Provides copy of fy to output banks A, B, C. LVCMOS interface

10 IIC_ADRX_SEL Input Pulldown Selects between I2C addresses. LVCMOS interface levels.

11 Vopa Power Analog supply.

12 INPUT_DIVSEL Input Pullup/Pulldown i(\al::gs proper divide ratios for differential reference input. LVCMOS interface

13 DIVSEL_DO Input Pullup/Pulldown | Output divider selection for Bank DO differential output. LVCMOS interface levels.

14 LVCMOS_CTRL Input Pullup/Pulldown :i)}it\‘;ig:g:T:VZIL;t.put enable control for Bank D1 LVCMOS output. LVCMOS

15 SCLK Input Pullup I°C Clock Input. LVCMOS/LVTTL interface levels.

16 SDATA I/0 Pullup I°C Data Input/Output. Input: LVCMOS/LVTTL interface levels. Output: Open Drain.

17 Reserved Pulldown Reserved. Internally connected to 50kQ pulldown.

18 DIVSEL_B Input | Pullup/Pulldown | Output divider selection for Bank B. LVCMOS interface levels.

19 ne This pin_ ig_not internally connected. Connect to ground to maintain second source
compatibility.

20 QDO0_S Output Bank D1 LVCMOS Output.

21 Vbp_obs Power Power supply for Bank D1 LVCMOS output.

22 QD_CTRL Input Pullup/Pulldown | Control input for bank DO output type and OE status. LVCMOS interface levels.

23 nQDO Output Bank DO Differential Output. LVDS or LVPECL output levels.

24 QDo Output Bank DO Differential Output. LVDS or LVPECL output levels.

25 Vbb_ob Power Power supply for Bank DO differential output.

26 QB_CTRL1 Input Pullup/Pulldown i(;?:r:cg)gei}r}g%:‘;r bank B outputs QB3 to QB5 output type and OE status. LVCMOS

27 Vpp Power Power supply.

28 SLEW_LVCMOS Input Pulldown Slew rate control pin for LVCMOS output. LVCMOS interface levels.

29 nQB5 Output Bank B Differential Output. LVDS or LVPECL output levels.

30 QB5 Output Bank B Differential Output. LVDS or LVPECL output levels.

31 nQB4 Output Bank B Differential Output. LVDS or LVPECL output levels.

32 QB4 Output Bank B Differential Output. LVDS or LVPECL output levels.

33 Vbp_oB Power Power supply for Bank B.

34 nQB3 Output Bank B Differential Output. LVDS or LVPECL output levels.
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Table 1. Pin Description (Continued)

35 QB3 Output Bank B Differential Output. LVDS or LVPECL output levels.
36 nQB2 Output Bank B Differential Output. LVDS or LVPECL output levels.
37 QB2 Output Bank B Differential Output. LVDS or LVPECL output levels.
38 Vbp_oB Power Power supply for Bank B.
39 nQB1 Output Bank B Differential Output. LVDS or LVPECL output levels.
40 QB1 Output Bank B Differential Output. LVDS or LVPECL output levels.
41 nQBO Output Bank B Differential Output. LVDS or LVPECL output levels.
42 QBO Output Bank B Differential Output. LVDS or LVPECL output levels.
43 QB_CTRLO Input Pullup/Pulldown i(;?:rtf;c;leir}g\tljéltr bank B outputs QB0 to QB2 output type and OE status. LVCMOS
44 Vpp Power Power supply.
45 QA_CTRL Input Pullup/Pulldown | Control input for bank A output type and OE status. LVCMOS interface levels.
46 Vbb_oa Power Power supply for Bank A.
47 nQAO Output Bank A Differential Output. LVDS or LVPECL output levels.
48 QA0 Output Bank A Differential Output. LVDS or LVPECL output levels.
49 DIVSEL_A Input Pullup/Pulldown | Output divider selection for Bank A. LVCMOS interface levels.
50 QC_CTRL Input Pullup/Pulldown | Control input for bank C output type and OE status. LVCMOS interface levels.
51 Vbb_oc Power Power supply for Bank C.
52 nQCH1 Output Bank C Differential Output. LVDS or LVPECL output levels.
53 QcC1 Output Bank C Differential Output. LVDS or LVPECL output levels.
54 nQCO Output Bank C Differential Output. LVDS or LVPECL output levels.
55 QCo Output Bank C Differential Output. LVDS or LVPECL output levels.
56 Vbp_oc Power Power supply for Bank C.
E-PAD GND Power Connect to ground; use thermal vias.

Table 2. Pin Characteristics

Symbol Parameter Test Conditions Minimum Typical Maximum Units
Cin Input Capacitance 3.5 pF
R Inout Pullub Resist SCLK, SDATA 50 kQ
nput Pullup Resistor
PULLUP P P DIVSEL _x, IN_SEL, IN_SEL, 58 kQ
INPUT_DIVSEL, LVCMOS_CTRL,
. Qx_CTRL, QB_CTRL[1:0] 42 kQ
RPULLDOWN Input Pulldown Resistor PLL_BYPASS, IIC_ADRX_SEL, 50 <«
Reserved, SLEW_LVCMOS

c Power Dissipation | QDO_S Vb = Vbpo_ops = 3.63V 18 pF
PD Capacitance QDO_S Vpp = Vbpo_ops = 2.625V 16 pF
R Output QDO_S VDDO_ODS =3.3V 24 Q
out Impedance QDO_S Vbbo_ops = 2.5V 30 Q
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Function Tables

Table 3A. Input Frequency Select Table

Table 3G. Bank C Frequency Select Table

INPUT_DIVSEL DIVSEL_C Frequency
0 25MHz 0 156.25MHz
1 125MHz 1 125MHz
Float 156.25MHz Float 100MHz
Table 3B. Slew Rate Control Table Table 3H. Bank D1 LVCMOS Control Table
SLEW_LVCMOS LVCMOS_CTRL State
0 (default) Normal 0 High Impedance
L Slow 1 125MHz
Float le

Table 3C. PLL Bypass Table

Table 3l. Bank DO QDO Frequency Select Table

PLL_BYPASS
0 (default) Normal Operation DIVSEL_DO Frequency
1 PLL Bypassed 0 156.25MHz
1 125MHz
Float le
Table 3D. 12C Address Selection Table
IIC_ADRX_SEL Address
0 (default) DC (h) Table 3J. Clock Select Function Table
L DE (h) Control Input Clock
IN_SEL Crystal DIN, nDIN
0 Selected De-selected
Table 3E. Bank A Frequency Select Table 1 De-selected Selected
Selected
DlVSEL_A Frequency Float (Doubler _ ON) De-selected
0 156.25MHz
1 125MHz
Float 312.5MHz
Table 3K. Qx_CTRL and QB_CTRL[1:0] Pin Table
Bank Mode Pin Bank Mode
Table 3F. Bank B Frequency Select Table LVPECL LvDS
0 Selected; Note 1, 2 De-selected
DIVSEL_B Frequency 1 De-selected Selected; Note 1, 2
0 156.25MHz Float High Impedance; High Impedance;
1 125MHz Note 3 Note 3
Float 50MHz NOTE 1: QD_CTRL affects differential outputs ONLY.

NOTE 2: QB_CTRLO affects outputs QB[0:2]. QB_CTRL1 affects

outputs QB[3:5].

NOTE 3: High impedance mode: 100k pulldown on true output, 100k
pullup on compliment output.
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Serial Interface Configuration Description

The 8T49N4811 has an IZC-compatibIe configuration interface to
access any of the internal registers for frequency and PLL parameter
programming. The 8T49N4811 acts as a slave device on the I°C bus
and has the address 0b1101110. The interface accepts byte-oriented
block write and block read operations. Data bytes (registers) are
accessed in sequential order from the lowest to the highest byte
(most significant bit first, see Block Write/Read Operation tables).

Table 4A. Block Write Operation

Read and write block transfers can be stopped after any complete
byte transfer.

For full electrical 12C compliance, it is recommended to use external
pull-up resistors for SDATA and SCLK. The internal pull-up resistors
have a size of 50kQ typical.

Bit 1 2:08 9 10 11:18 19 20:27 28
o Slave Data Byte Data Byte Data Byte

Description START Address W(0) ACK P) ACK (P+1) ACK ACK | STOP

Length (bits) 1 7 1 1 1 8 1 8 1 1

Table 4B. Block Read Operation

Bit 1 2:08 9 10 11:18 19 20-27 28

I Slave Data Byte Data Byte Data Byte

Description START Address R(1) ACK P) ACK (P+1) ACK ACK | STOP

Length (bits) 1 7 1 1 1 8 1 8 1 1

Table 4C. DIVSEL_A Programming Table 4F. DIVSEL_DO Programming
00 156.25MHz 00 156.25MHz
01 312.5MHz 01 fiN
10 125MHz 10 125MHz
11 100MHz 11 100MHz

Table 4D. DIVSEL_B Programming Table 4G. LVCMOS_CTRL Programming
00 156.25MHz 00 Output disabled
01 50MHz 01 fin
10 125MHz 10 125MHz
11 100MHz 11 100MHz

Table 4E. DIVSEL_C Programming Table 4H. INPUT_DIVSEL Programming
00 156.25MHz 00 >5MHzZ
01 100MHz 01 156.25MHz
10 125MHz 10 125MHz
" 50MHz 11 100MHz
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Table 4l. Frequency Selection Register, Output

Byte 0 Pin # Control Function Description 0 1 Default
Bit 0 Vendor ID 0
Bit 1 Vendor ID 0
Bit 2 DIVSEL_A(0) . 0

Bank A Output Divid DIVSEL_A Tabl
Bit 3 DIVSEL AQ1) ank A Output Divider See SEL_A Table o
Bit 4 DIVSEL_B(0) . 0
Bank B D DIVSEL_B Tabl
Bl S DIVSEL_B(1) ank B Output Divider See SEL_B Table 0
Bit 6 DIVSEL_C(0) . 0
Bank C Output Divid See DIVSEL_C Tabl
Bit 7 DIVSEL_C(1) ank L Lutput Divider ee —v 1ane 0

Table 4J. Frequency Selection Register, Misc.

Byte1 Pin # Control Function Description 0 \ 1 Default

Bit 0 DIVSEL_DO0(0) . 1
Bank D D DIVSEL_DO Tabl

Bl 1 DIVSEL_DO(1) ank DO Output Divider See SEL_DO Table 3

Bit 2 LVCMOS_CTRL(0) . 1
Bank D1 LVCMOS Output Divid d OE |See LVCMOS_CTRL Tabl

Bit3 LVCMOS_CTRL(T) an utput Divider an ee _ able 3

Bit 4 INPUT_DIVSEL(0) Input Mux Selection F See INPUT_DIVSEL Tabl 0
nput Mux Selection Frequenc ee able

Bit 5 INPUT_DIVSEL(1) P quency - 0

Bit 6 IIC_ADRX_SEL Selects IIC write address DC (h) DE (h) 0

Bit 7 1IC_Pin Control Selects external pins or 1IC control external pin |lIC 0

Table 4K. Output Enable Bank A and B Register

Byte2 Pin # Control Function Description 0 1 Default
Bit 0 nOE QA0 Output Enable Enable Disable 0
Bit 1 nOE QB0 Output Enable Enable Disable 0
Bit 2 nOE QB1 Output Enable Enable Disable 0
Bit 3 nOE QB2 Output Enable Enable Disable 0
Bit 4 nOE QB3 Output Enable Enable Disable 0
Bit 5 nOE QB4 Output Enable Enable Disable 0
Bit 6 nOE QB5 Output Enable Enable Disable 0
Bit 7 N/A

Note: unlike the external control pins, in 1IC each output is individually controlled

Table 4L. Output Enable Bank C and D. Output Type Select Register

Byte3 Pin # Control Function Description 0 1 Default
Bit 0 nOE QCO Output Enable Enable Disable 0
Bit 1 nOE QC1 Qutput Enable Enable Disable 0
Bit 2 nOE QDO Output Enable Enable Disable 0
Bit 3 nOE QDO_S Output Enable Enable Disable 0
Bit 4 Output Type Select QCO |LVPECL/LVDS Select LVPECL LVDS 0
Bit 5 Output Type Select QC1 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 6 Output Type Select QD0 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 7 N/A
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Table 4M. Output Type Select Bank A and B

Byte4 Pin # Control Function Description 0 1 Default
Bit 0 Output Type Select QA0 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 1 Output Type Select QB0 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 2 Output Type Select QB1 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 3 Output Type Select QB2 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 4 Output Type Select QB3 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 5 Output Type Select QB4 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 6 Output Type Select QB5 |LVPECL/LVDS Select LVPECL LVDS 0
Bit 7 N/A

Table 4N. Misc. Control

Byte5 Pin # Control Function Description 0 1 Default
Bit 0 IN_SEL Select Xtal or mux input Crystal Clock 0
Bit 1 Reserved 0
Bit 2 SLEW_LVCMOS Slew rate control for LVCMOS output Normal Slow 0
Bit 3 PLL_BYPASS PLL Bypass Active Bypass 0
Bit 4 n_DOUBLER_EN '(I;ul\rjr/wglngHz crystal input doubler circuit ON OFF 0
Bit 5 Reserved 0
Bit 6 Reserved 0
Bit 7 N/A
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Absolute Maximum Ratings

Stresses above the ratings listed below can cause permanent
damage to the 8T49N4811. These ratings, which are standard values
for IDT commercially rated parts, are stress ratings only. Functional
operation of the device at these or any other conditions above those
indicated in the operational sections of the specifications is not

implied. Exposure to absolute maximum rating conditions for
extended periods can affect product reliability. Electrical parameters
are guaranteed only over the recommended operating temperature
range.

Other Inputs

Item Rating
Supply Voltage, Vpp 3.63V
Inputs, V,

XTAL_IN 0V to 2V

-0.5V to VDDO_X + 0.5V

Outputs, Vg (LVCMOS)

-0.5V to VDDO_A + 0.5V

Outputs, Vg (LVDS) 10mA
Continuous Current 15mA
OUtpUtS, VO (LVPECL) -0.5V to VDDO_C + 0.5V
Junction Temperature, T 125°C

Storage Temperature, TgTg

-65°C to 150°C
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DC Characteristics

Table 5A. Power Supply DC Characteristics,
Vbb = Vbpa = Vpp_x7aL = Vbp_obs = Vbb_oa = Vbp o = Vob oc = Vpp op = 3-3V+10%, T = -40°C to 85°C

Symbol Parameter Test Conditions Minimum Typical Maximum Units
Vbp_x Power Supply Voltage 2.97 3.3 3.63 \
Vppa Analog Supply Voltage 297 3.3 3.63 Vv
Ipp_x Power Supply Current; NOTE 1 320 373 mA
Ibpa Analog Supply Current 43 50 mA
lee Core Supply Current; NOTE 2 275 326 mA

NOTE: Vpp_x denotes Vpp, Vpp_xTaL, Vop_ops, Vop_oa, Vpp_os, Vbp_oc, Vop_ob.

NOTE: Ipp_x denotes Ipp, Ipp_xTaL, Ibb_obs, Ibb_oa, Ipp_os, Ipp_oc, Ibb_ob.

NOTE: Core supply voltage cannot be lower than the output supply voltage.

NOTE 1: Total power supply current with all differential outputs are set to LVDS output format and LVCMOS clock is running at 125MHz.
NOTE 2: Core power supply current with all differential outputs are set to LVPECL output format and LVCMOS clock is running at 125MHz.

Table 5B. Power Supply DC Characteristics,
Vobp = Vppa = Vbp_x7aL = Vbp_ops = Vb oA = Vbp o8 = Vpb_oc = Vop_op = 2.5V+5%, Tp = -40°C to 85°C

Symbol Parameter Test Conditions Minimum Typical Maximum Units
Vbp_x Power Supply Voltage 2.375 25 2.625 \
Vppa Analog Supply Voltage 2.375 25 2.625 \
Ipp_x Power Supply Current; NOTE 1 310 362 mA
Ibpa Analog Supply Current 34 141 mA
lee Core Supply Current; NOTE 2 251 293 mA

NOTE: Vpp_x denotes Vpp, Vpp_xTaL, Vop_ops, Vob_oa, Vpp_os, Vob_oc, Vop_ob.

NOTE: Ipp_x denotes Ipp, Ipp_xTaL, Ibb_obs, Ibb_oa, Ipp_os, Ipp_oc, Ibb_obp.

NOTE: Core supply voltage cannot be lower than the output supply voltage.

NOTE 1: Total power supply current with all differential outputs are set to LVDS output format and LVCMOS clock is running at 125MHz.
NOTE 2: Core power supply current with all differential outputs are set to LVPECL output format and LVCMOS clock is running at 125MHz.
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Table 5C. LVCMOS Input DC Characteristics, Vpp = Vpp opg = 3.3V£10% or 2.5V+5%, Ty = -40°C to 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum Units
v Input Except SCLK, Vpp =33V £10% 2 Vpp +0.3 v
H High Voltage | SDATA Vop = 2.5 V £5% 1.7 Vpp + 0.3 v
Vpp =3.3V +10% 24 Vpp + 0.3 \
Vi Input SCLK, SDATA bD ° bD
High Voltage Vpp =2.5V 5% 1.8 Vpp + 0.3 v
Vpp =3.3V £10% -0.3 0.8 \Y
Vi Input Low Voltage
Vpp=2.5V +5% -0.3 0.5 \Y
Pullup Input 5 A
| Input ullup Inputs Ve vy ]
IH High Current Pulldown DD = VIN = VDD MAX 150 pA
Inputs
Input Pullup Inputs VDD = VDD MAX> V|N =0V -150 HA
e Low Current | Pulldown 5 A
y
Inputs
Output LVCMOS Vpp_ops = 3.3V £10%; loy = —12 mA 2.45 \
Vor High Volt Output %:
19 oltage utputs VDD_ODS =2.5V+ 5%; IOH =-8 mA 1.8 Vv
v Output LVCMOS VDD_ODS = 3.3V £10%; IOL =12 mA 0.5 \Y
oL Low Voltage ~ |Outputs Vbp_ops = 2.5V 5%; lo, = 8 MA 0.5 Vv
NOTE: Core supply voltage cannot be lower than the output supply voltage.
Table 5D. Differential Input DC Characteristics, Vpp = 3.3V+£10% or 2.5V+5%, Tp = -40°C to 85°C
Symbol Parameter Test Conditions Minimum Typical Maximum Units
Peak to Peak Input Voltage;
Vep NOTE 1 0.15 1.3 \Y
Common Mode Input Voltage;
VCMR NOTE 1, 2 0.5 VDD 0.85 \
Input nDIN = Open, 175 LA
P Vop = ViN = Vb max
I High Current; |DIN, nDIN
NOTE 3 DIN = Open, 175 uA
Vbp = Vin = VDb MAX
nDIN = Open,
Input Vin = V V=0V -225 pA
I Low Current; |DIN, nDIN Po DlDr\T 'W;X I
NOTE 3 = Lpen, 225 A
Vop = Vopmax, Vin=0V g

NOTE: Core supply voltage cannot be lower than the output supply voltage.

NOTE 1: V|_should not be less than -0.3V.

NOTE 2: Common mode input voltage is defined as the cross point.

NOTE 3: The differential inputs have internal 100Q2 and biased to Vpp — 1.3V approximately.
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Table 5E. LVPECL Output DC Characteristics, VDD?OA = VDD?OB = VDD?OC = VDD?OD =3.3V+£10% or 2.5V+5%, TA =-40°C t0 85°C

Voltage Swing

Symbol Parameter Test Conditions Minimum Typical Maximum Units
Vou Output High Voltage; NOTE 1 Vpp_ox —1.1 Vop_ox—=0.7 | V
VoL Output Low Voltage; NOTE 1 Vbp_ox —1.9 Vop_ox—16 | V
Vawing Peak to Peak Output 0.6 10 Vv

NOTE: Vpp_ox denotes Vpp_oa, Vpp_os, Vbb_oc, Vbb_ob.
NOTE: Core supply voltage cannot be lower than the output supply voltage.

NOTE 1: Outputs terminated with 50Q to Vpp ox - 2V.

Table 5F. LVDS Output DC Characteristics, VDDfOA = VDDfOB = VDD?OC = VDDfOD =3.3V+£10% or 2.5V+5%, TA =-40°C 10 85°C

Symbol Parameter Test Conditions Minimum Typical Maximum Units
Vobp Differential Output Voltage 0.25 0.325 0.454 \Y
AVop Vop Magnitude Change 50 mV
Vos Offset Voltage 1.125 1.375 \
AVog Vos Magnitude Change 50 mV
NOTE: Core supply voltage cannot be lower than the output supply voltage.
Table 6. Crystal Characteristics

Parameter Test Conditions Minimum Typical Maximum Units
Mode of oscillation Fundamental

Frequency 25 MHz
Load Capacitance (CL) 12 18 pF
Equivalent Series Resistance (ESR) 50 Q
Shunt Capacitance 7 pF

1°C PROGRAMMABLE ETHERNET CLOCK GENERATOR
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AC Characteristics

Table 7. AC Output Characteristic.
VDD = VDDA = VDDfXTAL = VDDfODS = VDDfOA = VDDfOB = VDD?OC = VDD?OD = 3.3V+10% or 2.5Vi5°/o,TA =-40°C to 85°C

Power-on Reset)

Symbol Parameter Test Conditions Minimum Typical Maximum Units
¢ Outout F LVPECL, LVDS 312.5 MHz
utput Frequenc
out put Frequency LVCMOS 125 MHz
tot Output Rise/Fall Time, LVPECL, LVDS; 20% - 80% 250 400 ps
RTF Normal mode LVCMOS; 20% - 80% 150 850 ps
ta/te Output Rise/Fall Time, LVCMOS; 20% - 80% 2 ns
Slow mode
Fout = 50, 100, 125, 156.25,
312.5MHz, XTAL = 25MHz 277 500 fs
tjlt(g) Random Phase Jitter, RMS, Integratlon Range: 10kHz - 20MHz
NOTE 1 Four = 25MHz (= fiy)
Crystal Input = 25MHz 413 600 fs
Integration Range: 10kHz - 5MHz
156.25MHz, Offset 1kHz -120 dBc/Hz
156.25MHz, Offset 10kHz -130 dBc/Hz
fn Single-Side Band Phase Noise 156.25MHz, Offset 100kHz -133 dBc/Hz
156.25MHz, Offset 1MHz -145 dBc/Hz
156.25MHz, Offset 10MHz -154 dBc/Hz
Vbp 50mVpp, 10k-1.5MHz -61 dBc
Power Supply Noise ) )
PSNR Rejection Vbpa 50mVpp, 10k-1.5MHz 60 dBc
Vbb_ox 50mVpp, 10k-1.5MHz -50 dBc
d Outout Duty Cvele: NOTE 2 LVPECL, LVDS 48 52 %
odc utput Du cle;
put Buly =y LVCMOS 45 55 %
fLock PLL Lock Time Startup (Default Configuration 15 ms

NOTE: Electrical parameters are guaranteed over the specified ambient operating temperature range, which is established when the device is
mounted in a test socket with maintained transverse airflow greater than 500 Ifpm. The device will meet specifications after thermal equilibrium
has been reached under these conditions
NOTE: Vpp_ox denotes Vpp oa, Vop_os, Vob_oc, Vbb_ob, Vop_obs.

NOTE: Core supply voltage cannot be lower than the output supply voltage.
NOTE 1: QDO_S LVCMOS output is set to 125MHz. See Phase Noise plot on next page.
NOTE 2: In PLL Mode.
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Typical Phase Noise at 156.25MHz (10kHz - 20MHz)
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20,00 b r Carvier 156272498 MHz - TERzm dBn
' 1: 1 kH=z -1z2.2629 dBcdHz
30,00 2: 10 kH= -132.469F7 dBc/Hz
' F: Q100 kHz  -132&8.2707 dBcsH=z
4: 1 MH=z -147.7265 dBc/Hz
-40.00 C: 10 MHz | -15&.2049 dBc/Hz
=51 20 MH= -1868.3221& dBc/Hz
-50,00 aroStart 10 kHz
Stop 20 MH=z
-B0,00 Ceftter 10005 MH=
Span 12.9%9 | MH=z
70,00 == Moize =—
Arnalyw=s1s Range =3 Band Marker
.a0.00 Analywsis Range Yi Band Marker
< Intg Modse: -72.10384 dBEc £ 19.62 MH=z
35 30,00 RMS Modse: 175.532 prad
s ' 10.0744 mdeg
= REMS Jatter: 172.07C fsec
o Residual FM: 1.09872 kHz
=
& -110.0
3
S -120.0
z
-120.0 1
-140.0
-150,0 E."'
-160.0
-170.0
-180.0 45 100 Fiy ik e 7 LR

| IF Gain 4EI|:|E.| Fraq Band [99M-1.5GHz] | IEflmil:l Lo Opt [=150kHz] EEBEtsl Corre 1III|

Offset Frequency (Hz)

12C PROGRAMMABLE ETHERNET CLOCK GENERATOR © 2019 Renesas Electronics Corporation



RRENESANS

Parameter Measurement Information
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Parameter Measurement Information, continued
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Applications Information

Recommendations for Unused Input and Output Pins

Inputs:

DIN/nDIN Input

If the input buffer is not used, then connect DIN input to VDD and
nDIN input to GND via 1kQ resistors

XTAL Inputs

For applications not requiring the use of the crystal oscillator input,
both XTAL_IN and XTAL_OUT can be left floating. Though not
required, but for additional protection, a 1kQ resistor can be tied from
XTAL_IN to ground.

LVCMOS Control Pins

Some control pins have internal pullup or pulldown resistors;
additional resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

Outputs:

LVPECL Outputs

All unused LVPECL output pairs can be left floating. We recommend
that there is no trace attached. Both sides of the differential output
pair should either be left floating or terminated.

LVDS Outputs

All unused LVDS output pairs can be either left floating or terminated
with 100Q across. If they are left floating there should be no trace
attached.

LVCMOS Outputs
If the LVCMOS output is not used, then disable the output using
control pin

REVISION B 11/12/15
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Overdriving the XTAL Interface

The XTAL_IN input can be overdriven by an LVCMOS driver or by one
side of a differential driver through an AC coupling capacitor. The
XTAL_OUT pin can be left floating. The amplitude of the input signal
should be between 500mV and 1.8V and the slew rate should not be
less than 0.2V/ns. For 3.3V LVCMOS inputs, the amplitude must be
reduced from full swing to at least half the swing in order to prevent
signal interference with the power rail and to reduce internal noise.
Figure 1A shows an example of the interface diagram for a high
speed 3.3V LVCMOS driver. This configuration requires that the sum
of the output impedance of the driver (Ro) and the series resistance
(Rs) equals the transmission line impedance. In addition, matched
termination at the crystal input will attenuate the signal in half. This

can be done in one of two ways. First, R1 and R2 in parallel should
equal the transmission line impedance. For most 5002 applications,
R1 and R2 can be 100€. This can also be accomplished by removing
R1 and changing R2 to 50Q. The values of the resistors can be
increased to reduce the loading for a slower and weaker LVCMOS
driver. Figure 1B shows an example of the interface diagram for an
LVPECL driver. This is a standard LVPECL termination with one side
of the driver feeding the XTAL_IN input. It is recommended that all
components in the schematics be placed in the layout. Though some
components might not be used, they can be utilized for debugging
purposes. The datasheet specifications are characterized and
guaranteed by using a quartz crystal as the input.

vee CH XTAL_OUT
R1
100
Ro Rs Zo = 50 ohms C1
AN { ) ) I( XTAL_IN
R2 Jduf
Z0 = Ro + Rs 100
LVCMOS Driver L

Figure 1A. General Diagram for LVCMOS Driver to XTAL Input Interface

O XTAL_OUT

c2

|(

Ay XTAL_IN

Zo =50 ohms

Z0 = 50 ohms -Luf

i R1 R2
LVPECL Driver i s

R3
50

Figure 1B. General Diagram for LVPECL Driver to XTAL Input Interface
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LVDS Driver Termination

For a general LVDS interface, the recommended value for the
termination impedance (Zy) is between 90Q and 132Q. The actual
value should be selected to match the differential impedance (Z,) of
your transmission line. A typical point-to-point LVDS design uses a
100Q2 parallel resistor at the receiver and a 100 differential
transmission-line environment. In order to avoid any
transmission-line reflection issues, the components should be
surface mounted and must be placed as close to the receiver as
possible. IDT offers a full line of LVDS compliant devices with two
types of output structures: current source and voltage source. The

standard termination schematic as shown in Figure 2A can be used
with either type of output structure. Figure 2B, which can also be
used with both output types, is an optional termination with center tap
capacitance to help filter common mode noise. The capacitor value
should be approximately 50pF. If using a non-standard termination, it
is recommended to contact IDT and confirm if the output structure is
current source or voltage source type. In addition, since these
outputs are LVDS compatible, the input receiver's amplitude and
common-mode input range should be verified for compatibility with
the output.

Figure 2B. Optional Termination

Zo~Z
LVDS 0" 7T Y. . LVDS
Driver 7 T Receiver
3
Figure 2A. Standard Termination
Z7
LVDS 0~21 4y 2 |LVDS
Driver P z, | Receiver

LVDS Termination
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Termination for 3.3V LVPECL Outputs

The clock layout topology shown below is a typical termination for
LVPECL outputs. The two different layouts mentioned are
recommended only as guidelines.

The differential outputs generate ECL/LVPECL compatible outputs.

Therefore, terminating resistors (DC current path to ground) or
current sources must be used for functionality. These outputs are
designed to drive 50Q transmission lines. Matched impedance

techniques should be used to maximize operating frequency and
minimize signal distortion. Figure 3A and Figure 3B show two
different layouts which are recommended only as guidelines. Other
suitable clock layouts may exist and it would be recommended that
the board designers simulate to guarantee compatibility across all
printed circuit and clock component process variations.

3.3V
3.3V

LVPECL

R1
50Q

_ 1 N
AT = E(VOH Voo Voo —2) - 2} Z  ZRT

.3V
R3 33 R4
12503 21250

3 3 3.3V

3.3V
+
Input
R2
840 84Q

Figure 3A. 3.3V LVPECL Output Termination

Figure 3B. 3.3V LVPECL Output Termination
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Termination for 2.5V LVPECL Outputs

Figure 4A and Figure 4B show examples of termination for 2.5V
LVPECL driver. These terminations are equivalent to terminating 50Q
to Vpppo—2V. For Vpppo = 2.5V, the Vppo—2V is very close to ground

level. The R3 in Figure 4B can be eliminated and the termination is
shown in Figure 4B.

[
12

Vopo = 2.5V o s
250 250
2.5V LVPECL Driver /
— R2 R4
- 62.5 62.5 -

™
12

Vppo = 2.5V

2.5V LVPECL Driver

R1 R2
50 50

o
12

Vopo = 2.5V

R1 R2
50 50

R3
18

Figure 4B. 2.5V LVPECL Driver Termination Example

Figure 4C. 2.5V LVPECL Driver Termination Example
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Schematic Example

Figure 5 (next page) shows an example 8T49N4811 application
schematic in which the device is operated at Vpp = 3.3V.

This example focuses on functional connections and is not
configuration specific. To illustrate the three level input control pins to
configure the output banks, QA_CTRL and QB_CTRLO are pulled to
a logic 1 to enable LVDS outputs for Bank A and the first half of
BankB, QB_CTRL1 is a No Connect to place the second half of Bank
B into TriState and QC_CTRL and QD_CTRL are pulled to a logic 0
for enabled LVPELC outputs. Refer to the pin description and
functional tables in the datasheet to ensure that the logic control
inputs are properly set for the application.

The 12pF parallel resonant Fox FX325BS 25MHz crystal is used with
tuning capacitors C1 = C2 = 10pF recommended for frequency
accuracy. Crystals with other load capacitance specifications can be
used, for example, a CL=18pF crystal can be used with two 22pF
tuning capacitors. Depending on the parasitics of the printed circuit
board layout, the values of C1 and C2 might require a slight
adjustment to optimize the frequency accuracy. For this device, the
crystal tuning capacitors are required for proper operation.

Crystal layout is very important to minimize capacitive coupling
between the crystal pads and leads and other metal in the circuit
board. Capacitive coupling to other conductors has two adverse
effects; it reduces the oscillator frequency leaving less tuning margin
and noise coupling from power planes and logic transitions on signal
traces can pull the phase of the crystal resonance, inducing jitter.
Routing [2C under the crystal is a very common layout error, based
on the assumption that it is a low frequency signal and will not affect
the crystal oscillation. In fact, I°C transition times are short enough to
capacitively couple into the crystal if they are routed close enough to
the crystal traces.

In layout, all capacitive coupling to the crystal from any signal trace is
to be minimized, that is to the XTAL_IN and XTAL_OUT pins, traces
to the crystal pads, the crystal pads and the tuning capacitors. Using

a crystal on the top layer as an example, void all signal and power
layers under the crystal connections between the top layer and the
ground plane used by the 8T49N4811. Then calculate the parasitic
capacity to the ground and determine if it is large enough to preclude
tuning the oscillator. If the coupling is excessive, particularly if the first
layer under the crystal is a ground plane, a layout option is to void the
ground plane and all deeper layers until the next ground plane is
reached. The ground connection of the tuning capacitors should first
be made between the capacitors on the top layer, then a single
ground via is dropped to connect the tuning cap ground to the ground
plane as close to the 8T49N4811 as possible as shown in the
schematic.

As with any high speed analog circuitry, the power supply pins are
vulnerable to random noise. To achieve optimum jitter performance,
power supply isolation is required. The 8T49N4811 provides
separate power supplies to isolate any high switching noise from
coupling into the internal PLL.

In order to achieve the best possible filtering, it is recommended that
the placement of the filter components be on the device side of the
PCB as close to the power pins as possible. If space is limited, the
0.1pf capacitor in each power pin filter should be placed on the device
side. The other components can be on the opposite side of the PCB.

Power supply filter recommendations are a general guideline to be
used for reducing external noise from coupling into the devices. The
filter performance is designed for a wide range of noise frequencies.
This low-pass filter starts to attenuate noise at approximately 10 kHz.
If a specific frequency noise component is known, such as switching
power supplies frequencies, it is recommended that component
values be adjusted and if required, additional filtering be added.
Additionally, good general design practices for power plane voltage
stability suggests adding bulk capacitance in the local area of all
devices.
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Figure 5. 8T49N4811 Schematic Example
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VFQFN EPAD Thermal Release Path

In order to maximize both the removal of heat from the package and
the electrical performance, a land pattern must be incorporated on
the Printed Circuit Board (PCB) within the footprint of the package
corresponding to the exposed metal pad or exposed heat slug on the
package, as shown in Figure 6. The solderable area on the PCB, as
defined by the solder mask, should be at least the same size/shape
as the exposed pad/slug area on the package to maximize the
thermal/electrical performance. Sufficient clearance should be
designed on the PCB between the outer edges of the land pattern
and the inner edges of pad pattern for the leads to avoid any shorts.

While the land pattern on the PCB provides a means of heat transfer
and electrical grounding from the package to the board through a
solder joint, thermal vias are necessary to effectively conduct from
the surface of the PCB to the ground plane(s). The land pattern must
be connected to ground through these vias. The vias act as “heat
pipes”. The number of vias (i.e. “heat pipes”) are application specific

and dependent upon the package power dissipation as well as
electrical conductivity requirements. Thus, thermal and electrical
analysis and/or testing are recommended to determine the minimum
number needed. Maximum thermal and electrical performance is
achieved when an array of vias is incorporated in the land pattern. It
is recommended to use as many vias connected to ground as
possible. It is also recommended that the via diameter should be 12
to 13mils (0.30 to 0.33mm) with 10z copper via barrel plating. This is
desirable to avoid any solder wicking inside the via during the
soldering process which may result in voids in solder between the
exposed pad/slug and the thermal land. Precautions should be taken
to eliminate any solder voids between the exposed heat slug and the
land pattern. Note: These recommendations are to be used as a
guideline only. For further information, please refer to the Application
Note on the Surface Mount Assembly of Amkor’s Thermally/
Electrically Enhance Lead frame Base Package, Amkor Technology.

pin  SOLDER EXPOSED HEAT SLUG SOLDER PIN
9‘ ;'//////,j 4 1SS / ’2 W LLLSILY LTSS LSS LS ISSLL LS SIS LSS P AL LS LI TSI A i
7 k4 va
7/ \ e 2 \ \
PIN PAD GROUND PLANE \ / / LAND PATTERN PIN PAD
THERMAL VIA (GROUND PAD)

Figure 6. P.C. Assembly for Exposed Pad Thermal Release Path — Side View (drawing not to scale)
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LVPECL Power Considerations

This section provides information on power dissipation and junction temperature for the 8T49N4811.
Equations and example calculations are also provided.

1. Power Dissipation.

The total power dissipation for the 8T49N4811 is the sum of the core power plus the power dissipated due to loading.
The following is the power dissipation for Vpp = 3.63V, which gives worst case results.

NOTE: Please refer to Section 3 for details on calculating power dissipated due to loading.
. Power (COFG)MAX = VDD_MAX * IEE_MAX =3.63V * 326mA = 1183.38mW
NOTE: The current includes LVCMOS output running at 125MHz, ac-coupled and terminated.

e  Power (outputs)yax = 31mW/Loaded Output pair
If all outputs are loaded, the total power is 10 * 31mW = 310mW

¢ Dynamic Power Dissipation at 125MHz
Power (125MHz) = Cpp * Frequency * (VDDO)2 = 18.1pF * 125MHz * (3.63V)? = 29.81mW per output

*  Total Power_yax (3.63V, with all outputs switching) = 1183.38W + 310mW + 29.81mW = 1523.19mW

2. Junction Temperature.

Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad directly affects the reliability of the device. The
maximum recommended junction temperature is 125°C. Limiting the internal transistor junction temperature, Tj, to 125°C ensures that the bond
wire and bond pad temperature remains below 125°C.

The equation for Tj is as follows: Tj = 0,5 * Pd_total + Ty

Tj = Junction Temperature

6, = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)

Ta = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance 6, must be used. Assuming no air flow and
a multi-layer board, the appropriate value is 25.6°C/W per Table 8 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 1.523W * 25.6°C/W = 124°C. This is below the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow and the type of
board (multi-layer).

Table 8. Thermal Resistance 0, for 56-Lead VFQFN, Forced Convection

CRTN by Velocity
Meters per Second 0 1 2
Multi-Layer PCB, JEDEC Standard Test Boards 25.6°C 19.8°C 18°C
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3. Calculations and Equations.
The purpose of this section is to calculate the power dissipation for the LVPECL output pair.

LVPECL output driver circuit and termination are shown in Figure 7.

VDDO

Q1

VOUT

RL
500

Vppo -2V

Figure 7. LVPECL Driver Circuit and Termination

To calculate power dissipation per output pair due to loading, use the following equations which assume a 50Q2 load, and a termination voltage
of VDD —-2V.

. For |OgiC hlgh, VOUT = VOH_MAX = VDD_MAX -0.7v
(Vop_max — Vor_max) = 0.7V

*  Forlogic low, Voyt = VoL_max = Vbp_max — 1.6V
(Vpp_max — VoL_max) = 1.6V

Pd_H is power dissipation when the output drives high.

Pd_L is the power dissipation when the output drives low.

Pd_H = [(VoH_max— (Vbpb_max —2V))/RU ™ (Vpp_max — Vo _max) = [(2Y = (Vpp_max — Vo _max))RL * (Vpp_max — VoH_max) =
[(2V - 0.7V)/50Q] * 0.7V = 18.2mW

Pd_L = [(VoL_max— (Vbp_max —2V))VRL] * (Vpp_max — VoL max) = [(2V = (Vpp_max — VoL_max))/BL] ™ (Vbp_max — VoL_max) =
[(2V — 1.6V)/50Q] * 1.6V = 12.8mW

Total Power Dissipation per output pair = Pd_H + Pd_L = 31mW
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LVDS Power Considerations

This section provides information on power dissipation and junction temperature for the 8T49N4811 for all outputs that are configured to LVDS.
Equations and example calculations are also provided.

1. Power Dissipation.

The total power dissipation for the 8T49N4811 the sum of the core power plus the power dissipated due to loading. The following is the power
dissipation for Vpp = 3.3V + 10% = 3.63V, which gives worst case results.

*  The maximum current at 85°C is as follows: Ipp_max = 373mA, Ippa_max = 43MA

e Dynamic Power Dissipation at 125MHz, (D1 LVCMOS output)
Dynamic_Power(D1) = CPD * Frequency * VDD_OD82 = 18.1pF * 125MHz * 3.63V? = 29.81mW

«  Total Power_yax = (3.63V * (373mA + 43mA)) + Dynamic_Power(D1) = 1510.08mW + 29.81mW = 1539.89mW

2. Junction Temperature.

Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad directly affects the reliability of the device. The
maximum recommended junction temperature is 125°C. Limiting the internal transistor junction temperature, Tj, to 125°C ensures that the bond
wire and bond pad temperature remains below 125°C.

The equation for Tj is as follows: Tj = 0,5 * Pd_total + Ty

Tj = Junction Temperature

6, = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)

Ta = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance 6, must be used. Assuming no air flow and
a multi-layer board, the appropriate value is 25.6°C/W per Table 9 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 1.540W * 25.6°C/W = 124.4°C. This is well below the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow and the type of
board (multi-layer).

Table 9. Thermal Resistance 0, for 56-Lead VFQFN, Forced Convection

6, by Velocity
Meters per Second 0 1 2
Multi-Layer PCB, JEDEC Standard Test Boards 25.6°C/W 19.8°C/W 18°C/W
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Reliability Information
Table 10. 0, vs. Air Flow Table for a 56-Lead VFQFN

0,4 vs. Air Flow

Meters per Second 0 1 2
Multi-Layer PCB, JEDEC Standard Test Boards 25.6°C/W 19.8°C/W 18°C/W

NOTE: Theta JA (8,,) values calculated using a 4-layer JEDEC PCB (114.3mm x 101.6mm), with 20z. (70pm) copper plating on all four layers.

Transistor Count
The transistor count for 8T49N4811 is: 177,252
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56-Lead VFQFN NL Package Outline
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56-Lead VFQFN NL Package Outline, continued

NOTES:

EPAD OPTION

REV DESCRIPTION DATE_| APPROVED
o REMOVED 32 & 40 LD 10/28/02] _PKP

02 ADDED_SAW VERSION 07/10/03

03 | ADD"GREEN’ NLG NOMENCLATURE _| 10/08/04] TU W

04 REMOVE VLLD—1 2/18/09 |R.TORCUATO |
[ REMOVE 52 LD 4/23/12] WA

06_| ADD EPAD, SAWN & PUNGH OPTION | 11/30/12] _ Rc

07 | GoMHINE Pob 4 LAND FATIERN | 7/22/13 | WR

08

ADD EPAD OPTION & LAND PATTERN [11/25/13 JHUA

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M. — 1994,

2. N IS THE NUMBER OF TERMINALS.
Nd IS THE NUMBER OF TERMINALS IN X—DIRECTION &

Ne IS THE NUMBER OF TERMINALS IN Y—DIRECTION.
3. ALL DIMENSIONS ARE IN MILLIMETERS.
>U_Zmzw_oz b APPLIES TO PLATED TERMINAL AND IS MEASURED
BETWEEN 0.20 AND 0.30mm FROM TERMINAL TIP.
@ THE PIN # IDENTIFIER MUST EXIST ON THE TOP SURFACE OF THE PACKAGE
BY USING INDENTATION MARK OR OTHER FEATURE OF PACKAGE BODY.
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.

9 APPLIED TO EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDED
PART OF EXPOSED PAD FROM MEASURING.

b APPLIED ONLY FOR TERMINALS.
@ NOT AN ACTUAL 10.

COMMON DIMENSION

P1 P2 P3 P4

5 MIN | NOM|MAX | MIN | NOM | MAX | MIN | NOM|MAX | MIN | NOM | MAX
E2|6.15| 6.30|6.45 | 6.45| 6.60|6.75 |5.05 |5.20 |5.35 |5.80 [5.90 |6.00
D2|6.15| 6.30|6.45| 6.45| 6.60|6.75 [4.35 |4.50 [4.65 |5.80 [5.90 [6.00
S 55 8T49N4811 USES EPAD OPTION P4

Y

2 MIN | NOM | MAX

E2|5.95| 6.05|6.15

D2|5.95| 6.05|6.15

DIMENSION

N

MIN. [ NOM. I MAX.

=)
-

0.50 BSC

56

14

14

0.30 | 0.40 [ 0.50
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ONLESS ‘SPECIFED W — Ul—n. 8024 SLVERCREEK
DECIMAL ANGULAR SAN JOSE CA. 95138
XX + PHONE: (408) 284-8200
oo www.IDT.com FAX: (408) 284-8561
appROVALS | DATE [TITLE  NL/NLG 56 PACKAGE OUTLINE
ORAWN 50P [12,/07 /01 8.0 X 8.0 mm BODY
CHECKED 0.50 mm_PITCH VFQFP-N
DRAWING No. REV
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56-Lead VFQFN NL Package Outline, continued

REVISIONS
REV DESCRIPTION DATE_ | APPROVED
o REMOVED 32 & 40 LD 10/28/02| _PKP
02 ADDED SAW VERSION 07/10/03
03 | ADD"GREEN" NLG NOMENCLATURE | 10/08/04| T W
04 REMOVE VLLD—1 2/18/09 |R.TORCUATO
05 REMOVE 52 LD 4/23/12] __ mA
06 | ADD EPAD, SAWN & PUNCH OPTION | 11/30/12] _ RC
07 | coMBINE FOD & LAND PATTERN | 7/22/13 MR
08| ADD EPAD OPTION & LAND PATTERN |11/25/13 | JHUA

7.05
.30 0.50 [— 088
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| A___|__|__|__|__|__|__|__|__|__|__|__|__|_I|
IN==R} ==
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Pim= + = °
._|_HH_ —a
| -] |-
|- —a
== =
0.85 AnAARARRRRARAR
_ (N (RN NN
.00

EPAD 5.9 mm SQ

NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. TOP DOWN VIEW. AS VIEWED ON PCB.
5. COMPONENT OUTLINE SHOW FOR REFERENCE IN GREEN.
4. LAND PATTERN IN BLUE. NSMD PATTERN ASSUMED.
0. LAND PATTERN RECOMMENDATION PER IPC—/3518 GENERIC REQUIREMENT

FOR SURFACE MOUNT DESIGN AND LAND PATTERN.

TOLERANCES

DECIMAL

UNLESS SPECIFIED

ANGULAR
+

6024 SILVERCREEK

- Uq.i VALLEY ROAD
SAN JOSE CA. 95138

PHONE: (408) 284—8200
Www.IDT.com  Fax: (408) 2848591

APPROVALS

DATE

ORAWN P

12/07 /01

CHECKED

TTE  NL/NLG 56 PACKAGE OUTLINE
8.0 X 8.0 mm BODY
0.50 mm PITCH VFQFP-N

SIZE | DRAWING No. REV
C PSC-4110 _ 08
DO NOT SCALE DRAWING _m:nm._. 4 OF 4
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Ordering Information
Table 11. Ordering Information

Part/Order Number Marking Package Shipping Packaging Temperature
8T49N4811NLGI IDT8T49N4811NLGI “Lead-Free” 56-Lead VFQFN Tray -40°C to +85°C
8T49N4811NLGI8 IDT8T49N4811NLGI “Lead-Free” 56-Lead VFQFN Tape & Reel -40°C to +85°C

12C PROGRAMMABLE ETHERNET CLOCK GENERATOR © 2019 Renesas Electronics Corporation
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Revision History Sheet

Rev Table Page Description of Change Date
T5A & 10 Datasheet error updated for Igpp specification. Igg is accurate and is inclusive of
A T5B Ippa. No changes to manufacturing test specification. 3/30/15
Updated data sheet format.
T7 13 AC Characteristics Table - added maximum specs for Random Phase Jitter, RMS.
B 14 Replaced Typical Phase Noise plot. 11/12/15

Deleted “IDT” prefix and “I” suffix from part number.

REVISION B 11/12/15 © 2019 Renesas Electronics Corporation
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.
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