@ IDT 121 Differential-to-3.3V, 25V LVPECL
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ICS853S012|

PRELIMINARY DATA SHEET

GENERAL DESCRIPTION

]  The 1CS853S0121 is an 12:1 Differential-to-3.3V
: IS E or 2.5V LVPECL Clock/Data Multiplexer which can
operate up to 3.2GHz and is a member of the
E HiPerClockS™ family of High Performance Clock

Solutions from IDT. The ICS853S012] has 12 dif-
ferential selectable clock inputs. The CLK, nCLK input pairs
can accept LVPECL, LVDS, CML or SSTL levels. The fully dif-
ferential architecture and low propagation delay make it ideal
for use in clock distribution circuits. The select pins have inter-
nal pulldown resistors.
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FEATURES
e High speed 12:1 differential multiplexer

¢ One differential 3.3V or 2.5V LVPECL output
o Twelve selectable differential clock or data inputs

e CLKx, nCLKXx pairs can accept the following differential input
levels: LVPECL, LVDS, CML, SSTL

e Maximum output frequency: 3.2GHz (typical)

¢ Translates any single ended input signal to LVPECL levels with
resistor bias on nCLKx input

o Additive phase jitter, RMS: 0.13ps (typical)
e Part-to-part skew: TBD

e Propagation delay: 685ps (typical)

e Full 3.3V or 2.5V operating supply modes

e -40°C to 85°C ambient operating temperature

o Available in both standard (RoHS 5) and lead-free (RoHS 6)
packages
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The Preliminary Information presented herein represents a product in pre-production. The noted characteristics are based on initial product characterization
and/or qualification. Integrated Device Technology, Incorporated (IDT) reserves the right to change any circuitry or specifications without notice.
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ICS853S012I Preliminary Data Sheet

12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

TasLE 1. PiN DESCRIPTIONS

Number Name Type Description
1 CLK2 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.

2 nCLK2 Input Pullup/Pulidown V/2 default when left floating.

3 Ve Power Positive supply pin.

4,5 Q, nQ Output Differential output pair. LVPECL interface levels.
6 Ve Power Negative supply pin.
7 CLKS3 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.

8 nCLKS3 Input Pullup/Pulldown V/2 default when left floating.
Inverting differential clock input.

9 nCLK4 Input Pullup/Pulldown V,/2 default when left floating.

10 CLK4 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.
1 nCLKS Input Pullup/Pulidown V/2 default when left floating.
12 CLK5 Input Pulldown Non-inverting differential clock input.
13 CLK6 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.

14 nCLKe Input | Pullup/Pulldown |y, efauit when left floating.

15 CLK7 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.

16 nCLK7 Input Pullup/Pulldown V./2 default when left floating.
Inverting differential clock input.

17 nCLK8 Input Pullup/Pulidown V/2 default when left floating.

18 CLK8 Input Pulldown Non-inverting differential clock input.
19, 20 SELS, SEL2, . . .
21, 22 SEL1, SELO Input Pulldown Clock select input pins. LVCMOS/LVTTL interface levels.

Inverting differential clock input.

23 nCLK9 Input Pullup/Pulidown V/2 default when left floating.

24 CLK9 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.

25 nCLK10 Input Pullup/Pulldown V/2 default when left floating.

26 CLK10 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.
27 nCLK1 Input Pullup/Pulidown V,/2 default when left floating.
28 CLK11 Input Pulldown Non-inverting differential clock input.
29 CLKO Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.

30 nCLKO Input Pullup/Pulldown V,/2 default when left floating.

31 CLK1 Input Pulldown Non-inverting differential clock input.
Inverting differential clock input.

82 nCLK1 Input Pullup/Pulldown V./2 default when left floating.

NOTE: Pullup and Pulldown refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.
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ICS853S0121 Preliminary Data Sheet 12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

TaBLE 2. PIN CHARACTERISTICS

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Reuioown | Pulldown Resistor 50 kQ
R,cc/2 Pullup/Pulldown Resistor 50 kQ

TaBLE 3. ConTroL INPUT FuncTIiON TABLE

Control Inputs Outputs
SEL3 SEL2 SELA1 SELO Q nQ

0 0 0 0 CLKO nCLKO
0 0 0 1 CLKA1 nCLK1
0 0 1 0 CLK2 nCLK2
0 0 1 1 CLK3 nCLK3
0 1 0 0 CLK4 nCLK4
0 1 0 1 CLK5 nCLK5
0 1 1 0 CLK6 nCLK6
0 1 1 1 CLK7 nCLK7
1 0 0 0 CLK8 nCLK8
1 0 0 1 CLK9 nCLK9
1 0 1 0 CLK10 nCLK10
1 0 1 1 CLK11 nCLK11
1 1 X X L H
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ICS853S0121 Preliminary Data Sheet 12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

ABsoLuTE Maximum RATINGS

Supply Voltage, V_ 4.6V NOTE: Stresses beyond those listed under Absolute
Inputs, V, -0.5V to V. + 0.5V Maximum Ratings may cause permanent damage to the
Outputs, I, device. These ratings are stress specifications only. Func-

Continuous Current 50mA tional operation of product at these conditions or any con-

Surge Current 100mA ditions beyond those listed in the DC Characteristics
Package Thermal Impedance, 6,, or AC Characteristics is not implied. Exposure to abso-

For 32 Lead VFQFN 39.5°C/W (0 mps) lute maximum rating conditions for extended periods may
Storage Temperature, T, -65°C to 150°C affect product reliability.

TasLe 4A. Power SuppLy DC CHARACTERISTICS, V= 3.3V+5%, V . =0V, Ta=-40°C 10 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Ve Positive Supply Voltage 3.135 3.3 3.465 \
lee Power Supply Current 70 mA

TasLE 4B. Power SuppLy DC CHARACTERISTICS, V= 2.5V+5%, V . =0V, Ta=-40°C 10 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Ve Positive Supply Voltage 2.375 25 2.625 \
lee Power Supply Current 65 mA

TasLe 4C. LVCMOS/LVTTL DC CHARACTERISTICS, V= 3.3V+5% OR 2.5V+5%, V. =0V, Ta =-40°C 10 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Vi, Input High Voltage 2.2 Vi + 0.3 \
vV, Input Low Voltage -0.3 0.8 \"
V.. =V, =3.465Y,
Ly Input High Current | SELO:SEL3 VCC ~ VIN _ 5 o5V 150 HA
cc” "INT =
V.. =3.465V,V =0V,
I Input Low Current | SELO:SEL3 ce N -10 pA
V,, =2.625V, V, =0V
TasLE 4D. DiFFerenTIAL DC CHARACTERISTICS, V= 3.3V+5% OR 2.5V+5%, V=0V, Ta = -40°C T0 85°C
Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
. CLKO:CLK11 Vo =V, = 3.465V or
[ Input High Current nCLKO:NCLKA 1 éN.625V 150 pA
V_. = 3.465V or 2.625V,
CLKO:CLK11 oo of 10 HA
V=0V

I Input Low Current V= 3.465Y or 2.625V.

nCLKO:nCLK11 cem ' ’ -150 HA

vV, =0V
Voo Peak-to-Peak Input Voltage; NOTE 1 0.15 1.5
Common Mode Input Voltage;

Voun NOTE 1, 2 12 Ve v

NOTE 1:V, should not be less than -0.3V
NOTE 2: Common mode voltage is defined as V..
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ICS853S0121 Preliminary Data Sheet 12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

TasLE 4E. LVPECL DC CHARACTERISTICS, V= 3.3V+5%, V =0V, Ta=-40°C 10 85°C

Symbol | Parameter Test Conditions Minimum | Typical | Maximum | Units
Vou Output High Voltage Voltage; NOTE 1 Vi - 1.125 Vo -0935| V
Vo Output Low Voltage; NOTE 1 V. -1.895 V. -1.670 \
Vauna Peak-to-Peak Output Voltage Swing 0.6 1.0 \Y

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

TasLE 4F. LVPECL DC CHARACTERISTICS, V .= 2.5V+5%, V_ =0V, Ta=-40°C 10 85°C

Symbol | Parameter Test Conditions Minimum Typical Maximum | Units
Vou Output High Voltage Voltage; NOTE 1 Ve — 1.0V \
Vo Output Low Voltage; NOTE 1 Vi~ 1.4V \Y
Vawne Peak-to-Peak Output Voltage Swing 0.6 \Y

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

TasLe 5A. AC CHARACTERISTICS, V.= 3.3V+5%, V=0V, Ta =-40°C 70 85°C

Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units

fiax Output Frequency 3.2 GHz
Buffer Additive Phase Jitter,

fjit RMS; refer to Additive Phase 155.52MHz, 0.13 ps

Jitter Section 12kHz - 20MHz

. CLKx, nCLKx to Q, nQ; NOTE 1A 685 ps

too Propagation Delay
SEL[3:0] to Q, nQ; NOTE 1B ps
tsk(pp) Part-to-Part Skew; NOTE 2, 3 ps
tsk(i) Input Skew 35 ps
o/t Output Rise/Fall Time 20% to 80% 135 ps
MUX Mux Isolation 155.52MHz, 60 dB

—ISOLATION Input Peak-to-Peak = 800mV
All parameters measured up to 1.3GHz unless noted otherwise.
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 conditons.
NOTE 1A: Measured from the differential input crossing point to the differential output crossing point.
NOTE 1B: Measured from the 50% point of the single-ended input signal to the differential output crossing point.
NOTE 2: Defined as skew between outputs on different devices operating at the same supply voltages
and with equal load conditions. Using the same type of inputs on each device, the outputs are measured
at the differential cross points.
NOTE 3: This parameter is defined according with JEDEC Standard 65.
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ICS853S0121 Preliminary Data Sheet 12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

TasLe 5B. AC CHARACTERISTICS, V= 2.5V+5%, V.= 0V, Ta = -40°C 10 85°C

Symbol Parameter Test Conditions Minimum | Typical | Maximum | Units
fiuax Output Frequency 3.2 GHz
Buffer Additive Phase Jitter,
it RMS: refer to Additive Phase 155.52MHz, 0.14 ps
: . 12kHz - 20MHz
Jitter Section
) CLKx, nCLKx to Q, nQ; NOTE 1A 690 ps
ton Propagation Delay
SEL[3:0] to Q, nQ; NOTE 1B ps
tsk(pp) Part-to-Part Skew; NOTE 2, 3 ps
tsk(i) Input Skew 55 ps
to/ 1 Output Rise/Fall Time 20% to 80% 125 ps
. 155.52MHz,
MUX_soumon | Mux Isolation Input Peak-to-Peak = 800mV c0 dB

All parameters measured up to 1.3GHz unless noted otherwise.

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 conditons.

NOTE 1A: Measured from the differential input crossing point to the differential output crossing point.

NOTE 1B: Measured from the 50% point of the single-ended input signal to the differential output crossing point.

NOTE 2: Defined as skew between outputs on different devices operating at the same supply voltages

and with equal load conditions. Using the same type of inputs on each device, the outputs are measured

at the differential cross points.

NOTE 3: This parameter is defined according with JEDEC Standard 65.
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ICS853S012I Preliminary Data Sheet

12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

ApDITIVE PHASE JITTER

The spectral purity in a band at a specific offset from the
fundamental compared to the power of the fundamental is called
the dBc Phase Noise. This value is normally expressed using a
Phase noise plot and is most often the specified plot in many
applications. Phase noise is defined as the ratio of the noise power
present in a 1Hz band at a specified offset from the fundamental
frequency to the power value of the fundamental. This ratio is
expressed in decibels (dBm) or a ratio of the power in the 1Hz

band to the power in the fundamental. When the required offset
is specified, the phase noise is called a dBc value, which simply
means dBm at a specified offset from the fundamental. By
investigating jitter in the frequency domain, we get a better
understanding of its effects on the desired application over the
entire time record of the signal. It is mathematically possible to
calculate an expected bit error rate given a phase noise plot.
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As with most timing specifications, phase noise measurements
has issues relating to the limitations of the equipment. Often the
noise floor of the equipment is higher than the noise floor of the

device. This is illustrated above. The device meets the noise floor
of what is shown, but can actually be lower. The phase noise is
dependent on the input source and measurement equipment.
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ICS853S012I Preliminary Data Sheet

12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

PARAMETER MEEASUREMENT INFORMATION
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ICS853S012I Preliminary Data Sheet

12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

APPLICATION INFORMATION

WIRING THE DIFFERENTIAL INPUT TO AcCEPT SINGLE ENDED LEVELS

Figure 1 shows how the differential input can be wired to accept
single ended levels. The reference voltage V_REF =V _/2 is
generated by the bias resistors R1, R2 and C1. This bias circuit
should be located as close as possible to the input pin. The ratio

of R1 and R2 might need to be adjusted to position the V_REF in
the center of the input voltage swing. For example, if the input
clock swing is only 2.5V and V_= 3.3V, V_REF should be 1.25V
and R2/R1 = 0.609.

VCC
R1
1K
Single Ended Clock Input
CLKx
V_REF
Cci1 _|
0.1u T~ R2
1K

Ficure 1. SINGLE ENDED SIGNAL DRivING DIFFERENTIAL INPUT

RecommeNnDpATIONS FOR UNuseD INPUT AND OuTPuT PINS

INPUTS:

CLK/nCLK INpuTS

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

LVCMOS ControL Pins

All control pins have internal pull-ups or pull-downs; additional
resistance is not required but can be added for additional
protection. A 1kQ resistor can be used.

OurtPurts:

LVPECL Ourtruts

The unused LVPECL 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.
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ICS853S012I Preliminary Data Sheet

12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

DirrereNTIAL CLocK INPUT INTERFACE

The CLK /nCLK accepts LVDS, LVPECL, LVHSTL, SSTL, HCSL
and other differential signals. Both V. and V,,, must meet the V,,
and V. input requirements. Figures 2A to 2F show interface
examples for the HiPerClockS CLK/nCLK input driven by the
most common driver types. The input interfaces suggested here

1.8V

CLK

> HiPerClockS

LVHSTL Input

—= ICs R1 R2
HiPerClockS 50 50 =
LVHSTL Driver

Ficure 2A. HiIPerCLockS CLK/nCLK InpuT
Driven BY AN IDT OPeN EMITTER
HiPErCLockS LVHSTL DRIVER

3.3V
33v
3.3V
R3 R4
125 125
Zo =50 Ohm
CLK
Zo =50 Ohm
ncL HiPerClockS
LVPECL Input
= R1 R2 1
84 84 =

Ficure 2C. HiIPerCLockS CLK/nCLK InpuT
Driven By A 3.3V LVPECL Driver

CLK

o nCLK

HiPerClockS
R2 Input

—_— *Optional — R3 and R4 can be 0Q —

Ficure 2E. HIPeErCLockS CLK/nCLK InpuT
Driven BY A 3.3V HCSL Driver

are examples only. Please consult with the vendor of the driver
component to confirm the driver termination requirements. For
example in Figure 2A, the input termination applies for IDT
HiPerClockS open emitter LVHSTL drivers. If you are using an
LVHSTL driver from another vendor, use their termination
recommendation.

3.3V
20 =50 Oh
} CLK
Zo = 50 Ohm
( j > NCLK” HiperClocks
LVPECL Input

R1 R2
50 50 =

w
<

R3
50

Ficure 2B. HIPErCLockS CLK/nCLK InpPuT
Driven BY A 3.3V LVPECL DRriver

w
<

3.3V Zo =50 Ohm

LVDS_Driver

e Receiver

Ficure 2D. HIPerCLockS CLK/nCLK InpuT
Driven BY A 3.3V LVDS DRiver

2.5V
3.3V
25v R3 R4
120 120
Z0 = 60Q
LK
N
Zo = 60Q
£ nCLK
HiPerClock
SSTL ClockS
—— R1 R2
= 120 120 -

Ficure 2F. HIPErRCLockS CLK/nCLK InpPuT
DRrivEN BY A 2.5V SSTL DRIVER
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12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

VFQFN EPAD THeErmAL 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, refer to the Application
Note on the Surface Mount Assembly of Amkor’'s Thermally/
Electrically Enhance Leadframe Base Package, Amkor
Technology.

SOLDER SOLDER
PIN EXPOSED HEAT SLUG PIN
[ \ ]
I 17 : X ﬂ(\/ ] |
\ 77| 7 VA \
PIN PAD GROUND PLANE \ / / LAND PATTERN PIN PAD

THERMAL VIA

(GROUND PAD)

Ficure 3. P.C.AssemBLY FOR ExPosep PAD THERMAL RELEASE PATH —SIDE VIEW (DRAWING NOT TO SCALE)
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ICS853S012I Preliminary Data Sheet

12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

TermINATION FOR 3.3V LVPECL OuTtpPuTts

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

The differential outputs are low impedance follower outputs that
generate ECL/LVPECL compatible outputs. Therefore, terminat-
ing resistors (DC current path to ground) or current sources must
be used for functionality. These outputs are designed to drive

3.3V

RTT =

1 *z
(Von+Vol) / (Veg—2)) =2| °

Ficure 4A. LVPECL OutpuTt TERMINATION

50Q transmission lines. Matched impedance techniques should
be used to maximize operating frequency and minimize signal
distortion. Figures 4A and 4B show two different layouts which
are recommended only as guidelines. Other suitable clock lay-
outs may exist and it would be recommended that the board
designers simulate to guarantee compatibility across all printed
circuit and clock component process variations.

.3V
R3 33 R4
z 2
1250 £125Q 3.3V
+
LVPECL Input
R2 =
84Q 84Q

Ficure 4B. LVPECL OutpPut TERMINATION
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12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

TermINATION FOR 2.5V LVPECL Outputs

Figure 5A and Figure 5B show examples of termination for 2.5V
LVPECL driver. These terminations are equivalent to terminating
50QtoV _-2V.ForV_ =25V, theV_-2Vis very close to ground

2.5V
2.5V
VCC=2.5vV
R1 R3
250 250 \
+ >
2,5V LVPECL /
Driver
— R2 R4 1

62.5 62.5 e

Ficure 5A. 2.5V LVPECL DRrivEr TERMINATION EXAMPLE

VCC=2.5V

Zo =50 Ohm

2,5V LVPECL
Driver

= R1 R2
50 50

Ficure 5C. 2.5V LVPECL TermINATION EXAMPLE

level. The R3 in Figure 5B can be eliminated and the termination

is shown in Figure 5C.

VCC=2.5V

2,5V LVPECL
Driver

2.5V

R1 R2
50 50 -

R3
18

Ficure 5B. 2.5V LVPECL DRriVER TERMINATION EXAMPLE
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ICS853S0121 Preliminary Data Sheet 12:1, DIFFERENTIAL-TO-3.3V, 2.5V LVPECL CLOCK/DATA MULTIPLEXER

Power CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the ICS853S012I.
Equations and example calculations are also provided.

1. Power Dissipation.

The total power dissipation for the ICS853S012I is the sum of the core power plus the power dissipated in the load(s).
The following is the power dissipation for V_ = 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) =V * = 3.465V * 70mA = 242.6mW

MAX CC_MAX EE_MAX

* Power (outputs) = 30.94mW/Loaded Output pair

Total PowerJ’IAX (3.465V, with all outputs switching) = 242.6mW + 30.94mW = 273.5mW

2. Junction Temperature.

Junction temperature at the junction of the bond wire and bond pad directly affects the reliability of the device. The maximum
recommended junction temperature for HiPerClockS™ devices 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, * Pd_total + T,
Tj = Junction Temperature

0,, = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)
T, = 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 39.5°C/W per Table 6 below.

Therefore, Tj for an ambient temperature of 85°C with all outputs switching is:
85°C + 0.274W * 39.5°C/W = 95.85°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).

TasLE 6. THERMAL ResisTANCE 6, FOR 32 LEap VFQFN, Forcep CoNVECTION

0, vs. Air Flow (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 39.5°C/W 34.5°C/W 31.0°C/W
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3. Calculations and Equations.

The purpose of this section is to derive the power dissipated into the load.

LVPECL output driver circuit and termination are shown in Figure 6.

Ve,
Q1
- VOUT
RL
50
Voo - 2V

Ficure 6. LVPECL Driver CircuiT AND TERMINATION

To calculate worst case power dissipation into the load, use the following equations which assume a 50Q load, and a termination
voltage of V - 2V.
cc

* Forlogic high,V_ =V =V —0.935V

OH_MAX CCO_MAX

v -V MAX)=0.935V

CC_MAX OH_|

e Forlogiclow,V =V =V -1.67V
ouT OL_MAX CCO_MAX
v -V )=1.67V
CCO_MAX OL_MAX

PdH=[(V —(V -2V)R]*(V_ -V )=[@V-(V -V )/R]*(V -V )=

OH_MAX CC_MAX CC_MAX OH_MAX’ CC-MAX OH_MAX CC _MAX OH_MAX

[(2V - 0.935V)/50€Q2] * 0.935V = 19.92mW

PdL=[(V -~V _ -2V)RI*(V_ -V )=[2V-(v -V MAX))/RL]*(V -V )=

CC_MAX OoL_! CC_MAX OL_MAX'

[(2V - 1.67V)/50Q] * 1.67V = 11.02mW

Total Power Dissipation per output pair = Pd_H + Pd_L = 30.94mW

ICS853S012AKI REVISION B JULY 27, 2009 15 ©2009 Integrated Device Technology, Inc.
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RELIABILITY INFORMATION

TaBLE 7. GJAvs. AR FLow TasLE For 32 Leap VFQFN

0, vs. Air Flow (Meters per Second)

0 1
Multi-Layer PCB, JEDEC Standard Test Boards 39.5°C/W 34.5°C/W

2.5
31.0°C/W

TrANsISTOR COUNT
The transistor count for ICS853S012] is: 8,537
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Package OUTLINE - K Surrix For 32 Leap VFQFN

Seating Plan e—

IndexArea

\
L/
«—fD]—»

Chamfer 4x
0.6 x 0.6 max
OPTIONAL

1
122 i
||
TopView
/
f

NOTE: The following package mechanical drawing is a generic
drawing that applies to any pin count VFQFN package. This draw-

(Ref.)

ing is not intended to convey the actual pin count or pin layout of

TaBLE 8. PackaGE DIMENSIONS

(N=-1)x [€] N & N,
AT« (Ret) 4Even
Hleas gt &N (Typ)
RS If Na& N
Anvil L ~ 1 | are Even
Singulation| ? ) ) 2¢ f
Cor " T Na-1)xE]
E2 [~ 1 4 Ref)
; 2 ]
v 205 * v v
A ==
‘ ™ ™~ Lb
A< (Hoi) | [ Therma
’ N &N *D2/2¢ Base
Odd
~ 008 C <« D2 —»

this device. The pin count and pinout are shown on the front page.
The package dimensions are in Table 8 below.

JEDEC VARIATION
ALL DIMENSIONS IN MILLIMETERS
VHHD-2
SYMBOL
MINIMUM NOMINAL MAXIMUM
N 32
A 0.80 - 1.00
A1 0 - 0.05
A3 0.25 Re.
b 0.18 0.25 0.30
N, 8
N, 8
5.00 BASIC
D2 3.0 | | 3.30
E 5.00 BASIC
E2 3.0 | | 3.30
e 0.50 BASIC
L 0.30 | 0.40 | 0.50

Reference Document: JEDEC Publication 95, MO-220

ICS853S012AKI REVISION B JULY 27, 2009
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TaBLE 9. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging Temperature
853S012AKI ICS53S012Al 32 Lead VFQFN Tray -40°C to 85°C
853S012AKIT ICS53S012Al 32 Lead VFQFN 1000 Tape & Reel -40°C to 85°C
853S012AKILF ICS3S012AIL 32 Lead "Lead-Free" VFQFN Tray -40°C to 85°C
853S012AKILFT ICS3S012AIL 32 Lead "Lead-Free" VFQFN 1000 Tape & Reel -40°C to 85°C

NOTE: Parts that are ordered with an "LF" suffix to the part number are the Pb-Free configuration and are RoHS compliant.

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology, Incorporated (IDT) assumes no responsibility for either its use or for
infringement of any patents or other rights of third parties, which would result from its use. No other circuits, patents, or licenses are implied. This product is intended for use in normal commercial and
industrial applications. Any other applications such as those requiring high reliability or other extraordinary environmental requirements are not recommended without additional processing by IDT. IDT
reserves the right to change any circuitry or specifications without notice. IDT does not authorize or warrant any IDT product for use in life support devices or critical medical instruments.
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determined in the independent state and are not guaranteed to perform the same way when installed in customer products. The information contained herein is provided without representation or warranty of any
kind, whether express or implied, including, but not limited to, the suitablity of IDT’s products for any particular purpose, an implied warranty of merchantability, or non-infringement of the intellectual property
rights of others. This document is presented only as a guide and does not convey any license under intellectual property rights of IDT or any third parties.
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