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Data Sheet

General Description

The 8R45252] is a 3.3V,2.5V CML clock generator designed for
Ethernet applications. The device synthesizes either a 50MHz,
62.5MHz, 100MHz, 125MHz, 156.25MHz, 250MHz or 312.5MHz
clock signal with excellent phase jitter performance. The clock signal
is distributed to two low-skew differential CML outputs. The device is
suitable for driving the reference clocks of Ethernet PHYs. The
device supports 3.3V and 2.5V voltage supply and is packaged in a
small, lead-free (RoHS 6) 32-lead VFQFN package. The extended
temperature range supports telecommunication, wireless
infrastructure and networking end equipment requirements. The
device is a member of the family of High Performance Clock
Solutions from IDT.

Block Diagram

Features

¢ Clock generation of: 50MHz, 62.5MHz, 100MHz, 125MHz,
156.25MHz, 250MHz and 312.5MHz

* Two differential CML clock output pairs

® Crystal interface designed for 25MHz,
18pF parallel resonant crystal

* RMS phase jitter @ 125MHz, using a 25MHz crystal
(1.875MHz — 20MHz): 400fs (typical), 3.3V

Offset Noise Power
100HzZ....cvvenn. -102.4 dBc/Hz
1kHzZ....cccvveeeenee -119.4 dBc/Hz
10kHz......vvvvveeees -124.8 dBc/Hz
100kHz.......covveen. -125.7 dBc/Hz

® LVCMOS interface levels for the control inputs

¢ Full 3.3V and 2.5V supply voltage

® Available in lead-free (RoHS 6) 32 VFQFN package
® -40°C to 85°C ambient operating temperature
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Table 1. Pin Descriptions

Number Name Type Description
1,2 nQO, QO Output Differential clock output pair. CML interface levels.
3,18 Vbp Power Core supply pins.
Output enable pin. See Table 3E for function.
4 noE nput | Pulldown )/ CMOSILVTTL interface levels.
5,6,7,8,9, 16,
17,19, 23, 24, nc Unused Do not connect.
25, 30, 31, 32
10 Vppa Power Analog supply pin.
PLL bypass pin. See Table 3D for function.
1 NBYPASS nput PUllp | | VCMOSILVTTL interface levels.
12 REF_CLK Input Pulldown | Single-ended reference clock input. LVCMOS/LVTTL interface levels.
13,29 GND Power Power supply ground.
14, XTAL_OUT, . . . . .
15 XTAI_IN Input Crystal oscillator interface. XTAL_IN is the input, XTAL_OUT is the output.
Output frequency divider select enable pins. See Table 3C for function.
20, 21 FSELO, FSELT | Input | Pulldown |\ S I0SILVTTL interface levels.
PLL reference clock select pin. See Table 3A for function.
22 REF_SEL Input Pulld
=S npu WIEOWI 1 | VEMOS/LVTTL interface levels.
PLL feedback divider select pin. See Table 3B for function.
26 FBSEL Input Pulld
nbu WIdOW 1| VOMOS/LVTTL interface levels.
27,28 nQ1, Q1 Output Differential clock output pair. CML interface levels.

NOTE: Pulldown and Pullup refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.

Table 2. Pin Characteristics

Symbol Parameter Test Conditions Minimum Typical Maximum Units
Cin Input Capacitance 4 pF
RpyuLLpown | Input Pulldown Resistor 51 kQ
RpuLLup Input Pullup Resistor 51 kQ
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Function Tables
Table 3A. PLL Reference Clock Select Function Table

Input
REF_SEL Operation
0 (default) The crystal interface is the selected.

1

The REF_CLK input is the selected.

NOTE: REF_SEL is an asynchronous control.

Table 3B. PLL Feedback Select Function Table

Input
FBSEL Operation
0 (default) fvco = frer * 25
1 fvco = frer * 20

NOTE: FBSEL is an asynchronous control.

Table 3C. Output Divider Select Function Table

Input Output Frequency foyt with fggr = 25MHz
FSEL1 FSELO Operation FBSEL =0 FBSEL =1
0 (default) | O (default) |foyut=fvco+2 312.5MHz 250MHz
0 1 fout = fvco + 4 156.25MHz 125MHz
1 0 fout=fvco + 5 125MHz 100MHz
1 1 fout = fvco + 10 62.5MHz 50MHz

NOTE: FSEL[1:0] are asynchronous controls.

Table 3D. PLL nBYPASS Function Table

Input
nBYPASS Operation
0 PLL is bypassed. The reference frequency freg is divided by the selected
output divider. AC specifications do not apply in PLL bypass mode.
1 (default) PLL is enabled. The reference frequency frgr is multiplied by the selected
feedback divider and then divided by the selected output divider.

NOTE: nBYPASS is an asynchronous control.

Table 3E. Output Enable Function Table

Input
nOE Operation
0 (default) Outputs enabled.
1 Outputs disabled (high-impedance).

NOTE: nOE is an asynchronous control.
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Absolute Maximum Ratings

NOTE: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.

These ratings are stress specifications only. Functional operation of product at these conditions or any conditions beyond
those listed in the DC Characteristics or AC Characteristics is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect product reliability.

Item Rating

Supply Voltage, Vpp 4.6V

Inputs, V, -0.5V to Vpp + 0.5V
Outputs, Ig

Continuous Current 10mA

Surge Current 15mA

Package Thermal Impedance, 6, 43.4°C/W (0 mps)
Storage Temperature, Tgtg -65°C to 150°C

DC Electrical Characteristics

Table 4A. Power Supply DC Characteristics, Vpp = 3.3V+5%, T, = -40°C to 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum Units
Vpp Core Supply Voltage 3.135 3.3 3.465 \
Vppa Analog Supply Voltage Vpp —0.12 3.3 Vbobp \
Ipp Power Supply Current 88 mA
Ibpa Analog Supply Current 12 mA

Table 4B. Power Supply DC Characteristics, Vpp = 2.5V+5%, T, = -40°C to 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum Units
Vb Core Supply Voltage 2.375 25 2.625 \'
Vbpa Analog Supply Voltage Vpp —0.11 25 Vbobp \
Iop Power Supply Current 84 mA
Ibpa Analog Supply Current 11 mA
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Table 4C. LVCMOS/LVTTL Input DC Characteristics, Vpp = 3.3V+5% or 2.5V+5%, T, = -40°C to 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum Units
Vpp = 3.3V 2 Vpp + 0.3 \Y
Viy Input High Voltage ep o
VDD = 25V 1.7 VDD +0.3 \Y
VDD = 33V '03 08 V
VL Input Low Voltage
VDD = 25V '03 07 V
FBSEL, nOE, FSEL[1:0], _ B
| Input REF_SEL, REF_CLK Vop = Vi = 3.465V 150 bA
H High Current
nBYPASS Vpp = VN = 3.465V 5 pA
FBSEL, nOE, FSEL[1:0], Vpp = 3.465V or 2.625V, 5 A
I Input REF_SEL, REF_CLK Vin =0V H
IL
Low Current -
NBYPASS Vpp = 3.465V or 2.625V, 150 uA
VN =0V
Table 4D. CML DC Characteristics, Vpp = 3.3V+£5% or 2.5V+5%, T, = -40°C to 85°C
Symbol Parameter Test Conditions Minimum Typical Maximum Units
VOH Output High Voltage VDD -0.02 VDD -0.01 VDD V
VouTt Output Voltage Swing 325 400 600 mV
Vpirr_our | Differential Output Voltage Swing 650 800 1200 mV
Table 5. Crystal Characteristics
Parameter Test Conditions Minimum Typical Maximum Units
Mode of Oscillation Fundamental
Frequency 25 MHz
Equivalent Series Resistance (ESR) 50 Q
Shunt Capacitance 7 pF
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AC Characteristics
Table 6A. AC Characteristics, Vpp = 3.3V+5%, T, = -40°C to 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum | Units
FBSEL = 0, FSEL[1:0] = 00 3125 MHz
FBSEL =0, FSEL[1:0] = 01 156.25 MHz
FBSEL =0, FSEL[1:0] =10 125 MHz
FBSEL =0, FSEL[1:0] = 11 62.5 MHz
fout Output Frequency; NOTE 1
FBSEL = 1, FSEL[1:0] = 00 250 MHz
FBSEL = 1, FSEL[1:0] = 01 125 MHz
FBSEL = 1, FSEL[1:0] =10 100 MHz
FBSEL = 1, FSEL[1:0] = 11 50 MHz
tsk(o) Output Skew; NOTE 1, 2, 3 60 ps
FSEL =0, 125MHz, 400 fs
it@) RMS Phase Jitter (Random); Integration Range: 1.875MHz — 20MHz
i
! NOTE 4 FSEL =0, 156.25MHz, 408 s
Integration Range: 1.875MHz — 20MHz
tr/t¢ Output Rise/Fall Time 20% to 80% 300 850 ps
FBSEL[1:0] = 10 48 52 %
odc Output Duty Cycle
FBSEL[1:0] =10 46 54 %

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 1: fREF =25 MHz.
NOTE 2: Defined as skew between outputs at the same supply voltage and with equal load conditions. Measured at the output differential
Cross points.
NOTE 3: This parameter is defined in accordance with JEDEC Standard 65.

NOTE 4: Please refer to the phase noise plots.

Table 6B. AC Characteristics, Vpp = 2.5V+5%, Ty = -40°C to 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum | Units
FBSEL = 0, FSEL[1:0] = 00 3125 MHz
FBSEL =0, FSEL[1:0] = 01 156.25 MHz
FBSEL = 0, FSEL[1:0] = 10 125 MHz
FBSEL =0, FSEL[1:0] = 11 62.5 MHz
fout Output Frequency; NOTE 1
FBSEL = 1, FSEL[1:0] = 00 250 MHz
FBSEL = 1, FSEL[1:0] = 01 125 MHz
FBSEL = 1, FSEL[1:0] = 10 100 MHz
FBSEL =1, FSEL[1:0] = 11 50 MHz
tsk(o) Output Skew; NOTE 1, 2, 3 60 ps
FSEL =0, 125MHz, 406 fs
it@) RMS Phase Jitter (Random); Integration Range: 1.875MHz — 20MHz
i
! NOTE 4 FSEL =0, 156.25MHz, 441 s
Integration Range: 1.875MHz — 20MHz
tr/tg Output Rise/Fall Time 20% to 80% 300 850 ps
FBSEL[1:0] = 10 48 52 %
odc Output Duty Cycle
FBSEL[1:0] = 10 46 54 %
For NOTES see Table 6A above.
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Typical Phase Noise at 125MHz (3.3V)

FPhasze Moise 10,00dBS Ref -20.00dBcMHz [Srma]
20,00 Cartier 124,999252p0Hz -5 397N dBm
' 1: | 100 Hz -102.412F dBcAH=
2: 1 kH=z -119.4323L dBcAH=
-30.00 It 10 kHz | -124.813f dBcAHz
d: | 100 kHz -125.740p dBcAHz
-<40,00 L+ 1 MH=z +130.572F dBcrHz
=51 | 10| MHz -143.0930 dBcAHz
50,00 Xl Start 1.375 MH=z
Stop 20 MHz
B0 Center 10.2375 MH=z
e Span 15.125 MH=z
= MNoise =—
-70,00 Analys1s Range 33 Band| Manker
fnalyszis Range | Vi Band| Manker
80,00 Intg Nodjses =73.0537 dBbc|/ 17.5 MH=z
Bl REMS Nodse: 314.652 pr
o|T Q0.0 _ 12,0282 mdeg
o ' EMS Ditter: 400,63 fse
e Fesidual FM: 2.43E833 LH=z
) -100.,0
o
&
2 -110.0
=
-1z20.0
-120.0
-150.0 —
-1600.0
-170.0
-120.0
10 iy N Hk 1E0H: Ha ™ )
|| IF Gain 3048 Freq Band [99M-1.5GHz] rnit | LD Opt [=150kHz] | 853pts Corre 10

Offset Frequency (Hz)
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Typical Phase Noise at 125MHz (2.5V)

FPhase Moise 10.004BS Ref -20.00dBciHz [Sna)
20,00 p Carvier 124.999127Hz - +5339dBm
' 1: 2100 Hz 29,728k dBEcAH=
2: | L kH= -115.363F dBc/H=
-30.00 I 10 kHz  -124.154F dBc/Hz
4: 100 kHz @ -124 .055E dBcAHz
-40,00 B+ 1 MH= 12966 5B dBoAH=
=5z | 10| MH=z 1458 .700F dBc/H=z
-E0,00 A Stapt 1.575 MH=z
Stop 20 MHz
B0 Center 10.9375 MH=z
B Span 15,125 MH=z
—— ND'!EE ——|
-F0.00 Analysis Range X1 Band| Manker
o Analy=zis Range ¥i Band| Manker
Q£ 20,00 Intg Wodse: -72.9328 digc / 17.8 MHz
RMS Mors=e: 312.021 pe
5 a0 _ 15,2785 mdeg
2 ' EME Jatter: 406,182 fspo
a Fesidual FM: 2.56531 kH=
o -100,0
2
-110.0
-120.0
-120.0
-150.0 ——
-160,0
-1y0.0
-120.0
10 i Fis ik 180l i -
|| IF Gain 20d8 | Freq Band [99M-1,5GHz] | St | LD Opt [=150kHz]| SE3pts Corre 10

Offset Frequency (Hz)
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Parameter Measurement Information

oV
7 Z0 = 50Q SCOPE ov SCOPE

Zo = 50Q
Power 500 Power 50

Supply = CML Driver Supply CML Driver
50Q2 5-OQ

-2.5V 5%
-3.3V+5%
3.3V CML Output Load AC Test Circuit 2.5V CML Output Load AC Test Circuit

Phase Noise Plot

Noise Power
[9)
x

I
. Qy : >:< >< ><
Offset Frequency f'2 —> < tsk(0)
RMS Phase Jitter =
1
2 f *\]Area Under Curve Defined by the Offset Frequency Markers
RMS Phase Jitter Output Skew
_____ nQO, nQ1
A —
Vour Voire_out tow
<« oepop ————>
\4
tow
odc = x 100%
Differential Voltage Swing = 2 x Single-ended V, tocrion
Differential Output Voltage Swing Output Duty Cycle/Pulse Width/Period
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Application Information

Recommendations for Unused Input and Output Pins

Inputs:
LVCMOS Control Pins

All control pins have internal pullups and pulldowns; additional
resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

Crystal 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.

REF_CLK Input

For applications not requiring the use of the reference clock,
it can be left floating. Though not required, but for additional

protection, a 1kQ resistor can be tied from the REF_CLK to ground.

Outputs:
CML Outputs

All unused CML outputs 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.

© 2019 Renesas Electronics Corporation
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Schematic Example

Figure 1 shows an example 8R452521 application schematic. Refer
to the pin description and functional tables in the data sheet to
ensure the logic control inputs are properly set. Input and output
terminations shown are intended as examples only and may not
represent the exact user configuration. Resistor R11 is the specific
resistor value used to match the 17 ohm output impedance
LVCMOS driver to the 50 ohm transmission line driving REF_CLK.
Load caps C1 and C2 are required for frequency accuracy, but
these may be adjusted for different board layouts. 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 8R45252| provides separate Vpp and Vppa power supplies to
isolate any high switching noise from coupling into the internal PLL.
In order to achieve the best possible filtering, it is highly

recommended that the 0.1uF capacitors be placed on the device
side of the PCB as close to the power pins as possible. This is
represented by the placement of these capacitors in the schematic.
If space is limited, the ferrite bead, 10uf and 0.1uF capacitors
connected to 3.3V can be placed on the opposite side of the PCB. If
space permits, place all filter components on the device side of the
board. 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 10kHz. 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.

0.1uF I
Cc3 =T
FB1
1 _~r

BLM18BB221SN1

VDD 18

3.3V
T 2 P

cs w

b I

Llom:
C6

FB2

2~~~ t

3.3V

VDD _3

R1 10

1

o
o
>

ioclz F j__:lO uF vt

nOE 4
TNBYPASS  IT|
REFSEL__ 271

FBSEL 76
e

nOE

15

25MHz

t+—

X1

18pf
(18pf) 14

:_E g7zpF

LVCMOS, Ro=17 ohms

GND

a
o
>

nBYPASS
FSELO
FSELL
REF_SEL
FBSEL

XTAL_IN

XTAL_OUT

REF_CLK

o0
o
c
T

ST

12

28

=

GND
ePAD

13

29

Logic Control Input Examples

Set Logic

Set Logic
VEC Input to 0"

VEE Input to 1"

RU2
Not Instal

RU1
1K

To Logic To Logic
Input Input
pns pins
RD1 RD2
Not Install 1K

C10 BLM18BB221SN1
10uF

+3.3V

Zo =50 Ohm

ST

+3.3V

Zo =50 Ohm

+3.3V CML Receiv er

+3.3V C ML Receiv er

Figure 1. 8R45252] Application Schematic
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Overdriving the XTAL Interface

The XTAL_IN input can be overdriven by an LVCMOS driver or by parallel should equal the transmission line impedance. For most
one side of a differential driver through an AC coupling capacitor. 5002 applications, R1 and R2 can be 100Q. This can also be

The XTAL_OUT pin can be left floating. The amplitude of the input accomplished by removing R1 and changing R2 to 50. The values
signal should be between 500mV and 1.8V and the slew rate should of the resistors can be increased to reduce the loading for a slower
not be less than 0.2V/nS. For 3.3V LVCMOS inputs, the amplitude and weaker LVCMOS driver. Figure 2B shows an example of the
must be reduced from full swing to at least half the swing in order to interface diagram for an LVPECL driver. This is a standard LVPECL
prevent signal interference with the power rail and to reduce internal termination with one side of the driver feeding the XTAL_IN input. It

noise. Figure 2A shows an example of the interface diagram for a is recommended that all components in the schematics be placed in
high speed 3.3V LVCMOS driver. This configuration requires that the layout. Though some components might not be used, they can
the sum of the output impedance of the driver (Ro) and the series be utilized for debugging purposes. The datasheet specifications
resistance (Rs) equals the transmission line impedance. In addition, are characterized and guaranteed by using a quartz crystal as the
matched termination at the crystal input will attenuate the signal in input.

half. This can be done in one of two ways. First, R1 and R2 in

<
(9]
(¢]

O~ XTAL_OUT

R1
100
C1

|(

ik XTAL_IN

RO Rs Zo =50 ohms

MW 0 )

Zo = Ro + Rs

R2 1uf
100

LVCMOS Driver

I||—\/v\/——/\/\/—|

Figure 2A. General Diagram for LVCMOS Driver to XTAL Input Interface

O XTAL_OUT

c2

|(

ky XTAL_IN

Zo =50 ohms

luf

Zo = 50 ohms

i R1 R2
LVPECL Driver s %

R3
50

Figure 2B. General Diagram for LVPECL Driver to XTAL Input Interface

© 2019 Renesas Electronics Corporation 12 Revision A January 29, 2016



RRENESANS

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 3. 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 Leadframe Base Package, Amkor
Technology.

PIN SOLDER EXPOSED HEAT SLUG SOLDER PIN
4 : ////Aj VAL LILSL 4] ’2 A SLILLL IS TLLLS LS LSS LS TIL LSS SIS LTSS IS SIS V4
o ]
\ “ “ N\ \
PIN PAD GROUND PLANE \ / / LAND PATTERN PIN PAD
THERMAL VIA (GROUND PAD)

Figure 3. P.C. Assembly for Exposed Pad Thermal Release Path — Side View (drawing not to scale)
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Power Considerations

This section provides information on power dissipation and junction temperature for the 8R452521.
Equations and example calculations are also provided.

1. Power Dissipation.

The total power dissipation for the 8R45252I is the sum of the core power plus the power dissipated in the load(s).
The following is the power dissipation for Vpp= 3.3V + 5% = 3.465V, which gives worst case results.

NOTE: Please refer to Section 3 for details on calculating power dissipated in the load.
. Power (Core)MAX = VDD?MAX * (lDD + IDDA) =3.465V * (88mA + 12mA) =346.5mW

*  Power (outputs)yax = 35.76mW/Loaded Output pair
If all outputs are loaded, the total power is 2 * 35.76mW = 71.52mW

Total Power_y;ax (3.465V, with all outputs switching) = 346.5mW + 71.52mW = 418.02mW

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 = 6,5 * Pd_total + Tp

Tj = Junction Temperature

6,4 = 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 0, must be used. Assuming no air flow and
a multi-layer board, the appropriate value is 43.4°C/W per Table 7 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 0.418W * 43.4°C/W = 103°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 7. Thermal Resistance 0, for 32 Lead VFQFN, Forced Convection

0, by Velocity
Meters per Second 0 1 25
Multi-Layer PCB, JEDEC Standard Test Boards 43.4°C/W 37.9°C/W 34.0°C/W

© 2019 Renesas Electronics Corporation 14 Revision A January 29, 2016
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3. Calculations and Equations.

The purpose of this section is to calculate the power dissipation for the CML driver output pair. The CML output circuit and termination are

shown in Figure 4.

Q1

Q2

nQ

-

1_load

RL2
50

V_output

Figure 4. CML Driver (without built-in 50Q pullup) Circuit and Termination

To calculate worst case power dissipation into the load, use the following equations:

Power dissipation when the output driver is logic LOW:

Pd_L =l Load * V Output

= (Vout_max /Ry * (Vbp_max — YouTt_max)

= (600mV/50Q) * (3.465V — 600mV)

= 34.38mW

Power dissipation when the output driver is logic HIGH:

Pd_H =1Load * V Output

= (0.02V/500) * (3.465V — 0.02V)

=1.38mW

Total Power Dissipation per output pair = Pd_H + Pd_L = 35.76mW

© 2019 Renesas Electronics Corporation
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Reliability Information
Table 8. 0, vs. Air Flow Table for a 32 VFQFN

6,4 Vvs. Air Flow

Meters per Second

0

1

25

Multi-Layer PCB, JEDEC Standard Test Boards

43.4°C/W

37.9°C/W

34.0°C/W

Transistor Count
The transistor count for the 8R45252] is: 3064

© 2019 Renesas Electronics Corporation
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Package Outline and Package Dimensions

Package Outline - K Suffix for VFQFN Packages

Seating Plan e—,

(Ref.)

»(N-E'l);-) aE ,\EL]vinN!
IndexArea At <
L g
N HIAS ¢ - A~|N (Typ)
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Table 9. Package Dimensions

JEDEC Variation: VHHD-2/-4
All Dimensions in Millimeters
Symbol Minimum ‘ Nominal Maximum
N 32
A 0.80 1.00
A1 0 0.05
A3 0.25 Ref.
b 0.18 0.25 0.30
Np & Ng 8
D &E 5.00 Basic
D2 & E2 3.0 ‘ 3.3
e 0.50 Basic
L 0.30 0.40 0.50

Reference Document: JEDEC Publication 95, MO-220

NOTE: The following package mechanical drawing is a generic
drawing that applies to any pin count VFQFN package. This drawing
is not intended to convey the actual pin count or pin layout of this
device. The pin count and pinout are shown on the front page. The

package dimensions are in Table 9.
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Table 10. Ordering Information

Part/Order Number Marking Package Shipping Packaging Temperature
8R45252AKILF ICSR5252AIL Lead-Free, 32 Lead VFQFN Tray -40°C to 85°C
8R45252AKILFT ICSR5252AIL Lead-Free, 32 Lead VFQFN 2500 Tape & Reel -40°C to 85°C
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Revision History

Revision Date

Description of Change

January 29, 2016

= Removed ICS from part numbers where needed.
= Ordering Information - removed ICS from Part/Order number. Deleted LF note below table.

= Updated header and footer.
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