mzmeen ) US58104C 1.8V, 2.5V, 3.3V Low Skew
* LVCMOS Clock Buffer US5S104C datasheet

Description Features
The US5S104C is a low skew, single input to four

output, clock buffer. * High-Performance 1:4 LVCMOS Clock Buffer

Operates in a 1.8V, 2.5-V and 3.3-V environmentand ~ ~ EXtremely low additive jitter < 25-fs nominal

are characterized for operation from -40°C to 85°C. * Output Skew < 50-ps (Typical)
* Very low propagation delay < 3 ns
Block Diagram * Synchronous Output Enable Is Available

¢ Outputs Operate up to 2560 MHz for 3.3V
e QOutputs Operate up to 200 MHz for 2.5V and 1.8V
¢ Supply voltage: 3.3V, 2.5V or 1.8V

ICLE Y0

¢ |ndustrial Temperature Range:-40°C to 85°C
¢ Available in 8-Pin SOP Package

— LVCMOS

o
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Pin Assignment

US5S104C

Pin Descriptions and Function Table

Pin Number Pin Name | Pin Type Pin Description
1 ICLK Input CIo_ck Input. This pin has an 150k Q internal pull-down

resistor

LVCMOS Output 0,Typically connected to a receiver.
2 Q0 Output Unused outputs can be left floating.

LVCMOS Output 1,Typically connected to a receiver.
3 Q1 Output Unused outputs can be left floating.

LVCMOS' Output 2,Typically connected to a receiver.
4 Q2 Output Unused outputs. can be left floating.

LVCMOS Output 3,Typically connected to a receiver.
5 Q3 Output Unused outputs can be left floating.
6 GND Power Ground
7 VDD Power Connect to +1.8V, +2.5V, +3.3V

Output Enable. Tri-states outputs when low. Connect to
8 OE Input VDD for normal operation.

This pin has an 50k Q internal pull-down resistor.
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Absolute Maximum Ratings

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

Item Rating

Vob . Supply voltage 4.6V

ICLK : Inputvoltage -0.3V ~VDD + 0.3V
Ty -Junction Temperature 150°C

Tste :Storage Temperature -65°C to 150°C

ESD Ratings

Max Unit
Human-body model (HBM), ANSI/ESDA/JEDEC JS-001-2017 +2500
V(ESD) Machine model (MM), JEDEC Std. JESD22-A115-C +250 v
Electrostatic discharge
Charged-device model (CDM), ANSI/ESDA/JEDEC JS-002-2018 1750
Latch up
Max Unit
I-test, JEDEC STD JESD78E +200 mA
Latch up
V-test, JEDEC STD JESD78E 4.6 Vv
Recommended Operating Conditions
Symbol Parameter Min Typ Max Unit
Ta Ambient air temperature -40 85 °C
T, Junction temperature 125 °C
Vbp Power supply for Core and input Buffer blocks 3.3-5% 3.3 3.3+5% \
2.5-5% 25 2.5+5%
1. 8-5% 1.8 1.8+5%
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DC Electrical Characteristics
VDD=1.8V *5% , Ambient temperature -40°C to +85°C, unless stated otherwise
Parameter Symbol | Conditions Min. Typ. Max. Units
Operating Voltage VDD 1.71 1.89 \%
Input High Voltage, ICLK VIH Nominal switching | 0.7*VDD 3.6 \%
Input Low Voltage, ICLK VIL threshold is VDD/2 0.3*VDD Y;
Input High Current, ICLK, OE | IIH 40 uA
Input Low Current, ICLK, OE | IIL 1.5 uA
Input High Voltage, OE VIH 0.7 x Vbp VDD \%
Input Low Voltage, OE VIL 0.3 x Vbb \Y,
Output High Voltage VOH IOH = -8 mA 1.4 \Y,
Output Low Voltage VOL IOL =8 mA 0.3 Vv
Operating Supply Current IDD No load, 135 MHz 15 mA
VDD=2.5V 5%, Ambient temperature -40°C to +85°C, unless stated otherwise
Parameter Symbol | Conditions Min. Typ. Max. Units
Operating Voltage VDD 2.375 2.625 \%
Input High Voltage, ICLK VIH Nominal switching | 0.7*VDD 3.6 \Y
Input Low Voltage, ICLK VIL threshold'is VDD/2 0.3*VDD v
Input High Current, ICLK, OE | IIH 55 uA
Input Low Current, ICLK, OE | IIL 2 uA
Input High Voltage, OE VIH 0.7 x Vbp VDD \Y,
Input Low Voltage, OE VIL 0.3 x Vbp \Y,
Output High Voltage VOH IOH/=-8 mA 2.1 \Y
Output Low Voltage VOL IOL'=8 mA 0.3 \Y
Operating Supply Current IDD No load, 135 MHz 19 mA
5
VDD=3.3V *5% , Ambient temperature -40°C. to +85°C, unless stated otherwise
Parameter Symbol /| Conditions Min. Typ. Max. Units
Operating Voltage VDD 3.135 3.3 3.465 \%
Input High.Voltage, ICLK VIH Nominal switching | 0.7*VDD 3.6 \Y,
Input Low Voltage, ICLK VIL threshold is VDD/2 0.3*VDD Y]
Input High Current, ICLK, OE | IIH 80 uA
Input Low Current, ICLK, OE | IIL 3 uA
Input High Voltage, OE VIH 0.7 x Vbp VDD \%
Input Low Voltage, OE VIL 0.3 x Vbp \Y
Output High Voltage VOH IOH =-8 mA 2.8 \%
Output Low Voltage VOL IOL =8 mA 0.3 \%
Operating Supply Current IDD No load, 135 MHz 24 mA
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AC Electrical Characteristics
VDD = 1.8V 15%, Ambient Temperature -40°C to +85°C, unless stated otherwise
Parameter Symbol Conditions Min. Typ. Max. | Units
Input Frequency 0.1 200 MHz
Output Rise Time tor 20% to 80% 1.0 1.5 ns
Output Fall Time tor 80% to 20% 1.0 1.5 ns
Propagation Delay Note 1 2.0 4.0 ns
Output to output skew Note 2 Rising edges at VDD/2 50 ps
Additive jitter Jitteraop 100MHz, 12KHz to 20MHz 55 85 fs
Output impedance Rout 17 Q
VDD = 2.5V +5%, Ambient Temperature -40°C to +85°C, unless stated otherwise
Parameter Symbol Conditions Min. Typ. Max. Unit
S
Input Frequency 0.1 200 MHz
Output Rise Time tor 20% to 80% 1.0 1.5 ns
Output Fall Time tor 80% to 20% 1.0 1.5 ns
Propagation Delay Note 1 1.5 3.0 ns
Output to output skew Note 2 Rising edges at VDD/2 50 ps
Additive jitter Jitteraoo 100MHz, 12KHz to 20MHz 25 45 fs
Output impedance Rout 17 Q
VDD = 3.3V 5%, Ambient Temperature -40°C to +85°C, unless stated otherwise
Parameter Symbol Conditions Min. Typ. Max. | Units
Input Frequency 0.1 250 MHz
Output Rise Time tor 20% to 80% 1.0 1.5 ns
Output Fall Time tor 80% t020% 1.0 1.5 ns
Propagation Delay Note 1 1.0 2.0 ns
Output to output skew Note 2 Rising edges at VDD/2 50 ps
Additive jitter Jitteraop 100MHz, 12KHz to 20MHz 20 35 fs
Output impedance Rout 17 Q

Notes: 1. With rail to rail input clock
2. Between any. 2 outputs with equal loading.

E-mail : sales@uiltrasilicon.com.cn

5/12



mailto:sales@ultrasilicon.com.cn

m%m*%%?

US5S104C datasheet

Parameter Measurement Information

VDD=3. 3V, 2. 5V, 1. 8V

LVCMOS o

Ci=2pF ==

R=100k Q@
Rrom measyrement equipment

Test Load Circuit

Note:
1. Crinclude probe and jig capacitance.

2. All input pulses are supplied by generators having the following characteristics: Clock Frequency < 250MHz, Zo =17 Q,tr

<1.2ns, tf < 1.2ns.

VDD=3. 3V, 2. 5V, L. 8V

R=100Q
LVCMOS | ———
Outpu ] R |
pumm R=100Q
Application Load Witch 17-Q Termination

VDD=3. 3V, 2. 5V, L. 8V

LVOMOS —

Zy=50Q
Ou LM R |

——

>
>

Application Load With Termination
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Dynamic Supply Current vs. Clock Frequency

US55104C_No C_Load
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Phase Noise Plot

Agilent E50524 Signal Source Analyzer i i Agilent ES052A Signal Source Analyzer
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[Phase Noise: Meas | IR =TI IFOoeyorers) (st B0 | ohose Noise |Start 1 kHz Stop 40 MHz
Wenzel 100MHz OCXO(19fs) Ouput Phase Noise(25.5fs)

The additive phase jitter for this device was measured using the Wenzel 100MHz OCXO(19fs) as an
input source with and Agilent E5052A phase noise analyzer. (VDD=3.3V)
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Clock Jitter Definitions

Total Jitter= RJ + DJ

Random Jitter (RJ) is unpredictable and unbounded timing noise that can fit in a Gaussian math distribution in RMS.
RJ test values are directly related with how long or how many test samples are available. Deterministic Jitter (DJ) is
timing jitter that is predictable and periodic in fixed interference frequency. Total Jitter (TJ) is the combination of
random jitter and deterministic jitter: where is a factor based on total test sample count. JEDEC std. specifies digital
clock TJ in 10k random samples.

Phase Jitter

Phase noise is short-term random noise attached on the clock carrier and it is a function of the clock offset from the
carrier, for example dBc/Hz@ 10kHz which is phase noise power in 1-Hz normalized bandwidth vs. the carrier power
@10kHz offset. Integration of phase noise in plot over a given frequency band yields RMS phase jitter, for example,
to specify phase jitter <=1ps at 12k to 20MHz offset band as SONET standard specification.
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Device Thermal Calculation

The JEDEC thermal model in a 4-layer PCB is shown below.

Package
Case (Tc) Jo Ta
Die (Tj) - Y
M=, " 4 Ja(Ta, PCB)

PCB

JEDEC 4-layer PCB Thermal Model

JEDEC IC Thermal Model

Important factors to influence device operating temperature are:

1) The power dissipation from the chip (P_chip) is after subtracting power dissipation from external loads. Generally it can be the
no-load device Idd;

2) Package type and PCB stack-up structure, for example, 10z 4 layer board. PCB. with more layers and are thicker has better
heat dissipation;

3) Chassis air flow and cooling mechanism. More air flow M/s and adding heat sink on device can reduce device final die junction
temperature Tj The individual device thermal calculation formula:

Tj=Ta + Pchip x Ja

Tc =Tj - Pchipx Jc

Ja: Package thermal resistance from die to the ambient air in“C/W unit; This data is provided in JEDEC model simulation. An
air flow of 1m/s will reduce Ja (still air) by 20~30%

Jc: Package thermal resistance from die to the package case in. ‘C/W unit

Tj: Die junction temperature in ‘C (industry limit <125°C max.)

Ta: Ambiant air temperature in ‘C

Tc: Package case temperaturein . C

Pchip: IC actually consumes power through lee/GND current
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Package Outline and Package Dimensions (8 pin SOP)

l—

’ |
A3A12 A '/
El: - il J CTL:%
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WITH PLATING
SECTION B-B
Package dimensions are kept current with JEDEC Publication No. 95

Millimeters
Symbol
Min Nom Max
A - - 1.75
Al 0.10 - 0.225
A2 1.30 1.40 1.50
A3 0.60 0.65 0.70
b 0.39 - 0.47
bl 0.38 0.41 0.44
C 0.20 - 0.24
cl 0.19 0.20 0.21
D 4.80 4.90 5.00
E 5.80 6.00 6.20
E1l 3.80 3.90 4.00
e 1.27 Basic
h 0.25 - 0.50
L 0.50 - 0.80
0 0° - 8°
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Reflow profile
tem perat(}e/"C
Ramp-up Rate: 3°C/sec
Ramp-down Rate max: 6°C/sec
300 ——
060 —— 260°C (0/-57C)
250
7 | e
200 < -
60sec~150sec
(1 T O ————— z
Preheat: é0sec~120sec
100
50 ——
25°C~260°C; max 8 min
time/sec
Recommended Temperature(PB-Free)
Convection or
Reflow Condition .
W ™ IR/Convection
Average ramp-up rate(217C to Peak) 3°C/second max
Preheat temperature 175(+25)C 60~120 seconds
Temperature maintained above 217C 60~150 seconds
Time within 5°C of actual peak temperature 30 seconds
Peak temperature range 260 +0/-5°C
Ramp-down rate 6°C/second max
Time 25°C to peak temperature 8 minutes max
Maximum number of reflow cycles <3
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Revision History
Date Description of Change Revision
2022.05.05 | First Draft. 1.0
2023.02.10 | Operating frequency range change. 1.5
2023.06.14 Output impedance change. 2.0
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