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RS1X05090
LVDS/LVPECL Output Oscillator

Features

® 2.97to3.63V operating supply voltage range

® (Operating frequency optional:
74.25MHz,100MHz,125MHz,148.5MHz
150MHz,156.25MHz,162MHz,200MHz,
212.5MHz,250MHz,312.5MHz,625MHz

Standby function

Electrical Characteristics
Table 1: Electrical Characteristics —- Common to LVPECL and LVDS

Operating Temperature Range: -40 to +125°C
Differential LVDS/LVPECL output

Power-saving pull-up resistor built-in (Pin OE)
SMD7050,5032,3225 package

Applications
®  Automotive, and other high reliability electronics

® [nfotainment systems, collision detection device

Parameter Sym. Min | Typ. | Max | Unit Condition
Output Frequency Range Four 74.25 625 MHz | Refer Features
-10 - +10 ppm
=20 - +20 ppm | Inclusive of initial tolerance, operating temperature,
Frequency Stability Fstas rated power supply voltage and load variations.
-25 - +25 ppm | Contact RSM for 10 ppm.
-50 - +50 ppm
First Year Aging Fiy - +/-1 - ppm | At25°C
-20 - +70 °C | AEC-Q100 Grade 4
Operating Temperature Range Tuse 0 - 8 < AEC-Q100 Grade 3
-40 - +105 °C | AEC-Q100 Grade 2
-40 - +125 °C | AEC-Q100 Grade 1
Supply Voltage Vop 2.97 33 | 3.63 A%
Input Voltage High Vi 0.7 - - Vbp
Input Low High Vi - - 0.3 Vbb
Current consumption IEE1 - 70 90 mA | OE=H or floating
Current consumption2 IEE2 - 50 70 mA | OE=L
Duty Cycle DC 45 - 55 %
Rise Time Tr - 0.2 0.4 ns 20 to 80% output swing
Fall Time Tr - 0.2 0.4 ns 80 to 20% output swing
RMS Phase Jitter Jitter - 0.3 0.5 ps 100MHz@12K~20M, TA=25C
Start-time Terar ) ) 3 ms VMafszured from the time Vpp reaches its rated minimum
OE Enable Time Tog - - 5 us f=625MHz. Measured from the time OE pin reaches
rated VIH and VIL to the time clock pins reach 90% of
OE Disable Time Top - - 200 ns swing and high-Z.

Note: All Min and Max limits in the Electrical Characteristics tables are specified over temperature and rated operating voltage with
standard output termination show in the termination diagrams. Typical values are at 25°C and nominal supply voltage.
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Table 2: Electrical Characteristics - LVPECL
3.3V operation (VDD =2.97 to 3.63V, TA =-40 to +125°C, GND = 0V, unless otherwise noted.)

Parameter Sym. Min | Typ. Max Unit Condition
HIGH-level output voltage VoH Vop-1.4 Vop-0.8 Vv
LOW-level output voltage VoL Vop-2 Vbp-1.6 Y
Output swing Vorp 0.6 - 1 Y

Table 3: Electrical Characteristics — LVDS
3.3V operation (VDD =2.97 to 3.63V, TA =-40 to +125°C, GND = 0V, unless otherwise noted.)

Parameter Sym. Min Typ. Max Unit Condition
HIGH-level output voltage VoH - 1.4 - Vv
LOW-level output voltage VoL - 1.0 - Vv
Output swing Vorp - 0.4 - \% See Figure 4
Differential Output Voltage VOD 250 450 mV | See Figure 4
VOD Magnitude Change AVOD 50 mV | See Figure 4
Offset Voltage VOS 1.125 1.375 \Y, See Figure 4
VOS Magnitude Change AVOS 50 mV | See Figure 4
Pad Description
Pin Type | Description Top View
Efuse control pin. e =2
1 SEL 1 Pull-down resistor built-in. Tri-state pin SEL| 1. 1 6|VDD
2 OF Output enable pin. Output off when OE=L = o
Power-saving pull-up resistor built-in. Tri-state pin OE ?_E 1 5 |OUT-
3 GND Ground (-). . .
GND| 3 | 4 |OUT+
4 Q Output pin (true). 2 SEE
5 QB | Output pin (complementary). Figure 1. Pin Assignments

6 VDD Supply voltage.

Note: A capacitor of value 0.1 uF or higher between Vpp and GND is required. An additional 10 uF capacitor between Vpp and
GND is required for the best phase jitter performance

Absolute Maximum Ratings

Parameter Min. Max. Unit
Storage Temperature -55 150 °C
Supply Voltage range -0.5 4.0

Input voltage range GND-0.5 VDD+0.5 A%
Output voltage range GND-0.5 VDD+0.5

Note:

Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

2 RSM-DS-R-0074




RSM RS1X05090
www.raystar-tek.com LVDS/LVPECL Output Oscillator

Waveform Diagrams
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Figure 2: LVPECL Voltage Levels per Differential Pin (OUT+/OUT-)
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Figure 3: LVPECL Voltage Levels across Differential Pair
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Figure 4: LVDS Voltage Levels per Differential Pin (OUT+/OUT-)

3 RSM-DS-R-0074



RSM RS1X05090
www.raystar-tek.com LVDS/LVPECL Output Oscillator

Waveform Diagrams (Continued)
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Figure 5: LVDS Differential Waveform
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Figure 6: Hardware OE Enable Timing
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Figure 7: Hardware OE Disable Timing
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Termination Diagrams
LVPECL
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Figure 8: LVPECL with AC-coupled termination

Thevenin-equivalent
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Figure 9: LVPECL DC-coupled load termination with Thevenin equivalent network

Y-Bias Termination
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Figure 10: LVPECL with Y-Bias termination

Shunt Bias Termination

D+

13
D+
D-

LVPECL network \
) Zo0 = 50Q ) ~
S Zo = 500 } *
50 Q 50 Q
V7=VDD-2V

Figure 11: LVPECL with DC-coupled parallel shunt load termination
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Termination Diagrams (Continued)
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Figure 12: LVDS single DC termination at the load
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Figure 13: LVDS double AC termination with capacitor close to the load
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Figure 14: LVDS double DC termination
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Dimensions and Patterns

Package Size — Dimensions and Recommended Land Pattern (Unit: mm)
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Reliability Test
NO | ITEM CONDITIONS BASIS OF VERDICT
TR :85°C; B [A]:1000 /INE
> AFL<E]
! 2t AGING Temp:85°C; Times:1000 hours <+10ppm
TR :65°C(10h, & THE), fKiE: 25°C(2h, & FEIR), {EJE 90%,
TR AL P 10 I EHEH 24h
2 | TEMPERATURE High-temperature:65°C+2°C (10h, include heating), Low- AFL<+10ppm
SHOCK temperature: 25°C+2°C (2h, include cooling), Humidity:85%, For
10 cycles (24h/cycles)
5 | A R JE:85°C2°C; LI 85%; 11 171:1000 /)M AFL<£10ppm
HUMIDITY Temp:85°C+2°C; Humidity:85%; Times:1000h
i IR :85°C; I [H]: 1000 /NS, B3 € Hi s VDD
’ > <t
4| LiFe Temp:85°C; Times:1000 hours, rated VDD AFL=£10ppm
fieisk IR -40°C£2°C; B [A]:1000 /)N
5 | LOw- Temp: -40°C42°C: Times:1000h AFL=£10ppm
TEMPERATURE emp: - > L Imes:
vE BE AR o, 0 : 30min 0 o : =T Y
TR AR AL -55°C+2°C (Smin) “——125°C+2°C (Smin) ;#H¥F 1000 1K
6 TEMPERATURE 30min AFL<£10ppm
SHOCK -55°C£2°C (5min) ~——125°C+2°C (5min) ;For 1000 cycles
PRI& 100cm 54k F L& B 3em JEAKR |, 3 X -
+
7 DROP High:100cm; Thickness:3cm; 3tims AFL=E5ppm
I&{H Peak: 100g's
Mot FFLEWTH] duration: 6ms
8 | MECHANICAL ¥ Waveform: 2 1E5%Z¥ half sine AFL<+5ppm
SHOCK AL Velocity change: 12.3 ft / sec
¥&8h 77 1Al Direction:+X,-X,+Y,-Y,+Z,-Z( % 3 X 3times/direction)
A% Frequency:10~2000Hz: JI1I# FZ 1% & acceleration rate:100m/s?
Rz &5 77 ] Direction: X, Y, Z
_ \ . . .. . AFL<E
? VIBRATION Y5} 18] Duration: 5475 1) 30 4% 30 min/direction. <5ppm
PEIRVREL Time: 12 IR
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Reliability Test (Continued)

FF5 | WHE - Jis B
NO | ITEM CONDITIONS BASIS OF VERDICT
260T457
150°Cx5°C /
10 [E] A AFL<+5ppm
REFLOW ‘ ‘ No rusty

120sec
-

CYCLE TIME J& #: 200sec Max.

| T FE:235°CH5°C; it )2 b
SOLDER Temp:235°C+5°C;Times:2s

REGE =95%
the solder immersion
surface =95%

SlsmsREE | 1.8kg IYIMIHES) (60 0D LK 1.8kg I E /) (60 F))
12 | TERMINAL 1.8kg of the tangential thrust (60 s)
STRENGTH 1.8kg of the vertical tension (60 s)

electrode no rupture
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TAPE
Tape Size (Unit: mm)
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a3 (PACKAGE)
1. B (Bag)-- 1000 2 =1 % -- 1000pcs =1 Reel

I

Desiccant

2.5 8% (Inside package) -1 3 =1 & -- 1 Reel =1 box

3.5M 3 (outside Package ) -- 10 E=1 £§ -- 10 box=1 carton
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Ordering Information

RS1X05090 M 1B5 33 E 156.250000

Part Family
"RS1X05090"

Temperature Range

"I": Industrial, -40°C ~ 85°C

"C": Extended Commercial, -20°C = 70°C

"E": Extended Industrial, -40°C -~ 105°C
"M": More Industrial, -40°C - 125°C

Output Type
"1": LVPECL
"2": LVDS

Package Size

"B": SMD3.2x2.5
"C": SMD5.0%3.2
"D": SMD7.0x5.0

Frequency

Refer to "Operating Frequency optional™

Feature Pin

b | "N™: No Connect

"E": Output Enable

Voltage Supply
"33":. 3.3V £ 10%

"H": +10ppm

Revision History

" +20ppm

-y

2" +25ppm
ngn

: £50ppm

Frequency Stability

Revision Description Date
0.9 1. Preliminary version 2024/2/28
1.0 1. Official release 2024/3/27
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