Crystal Oscillator
YSO212PU

General Description (HfiR)

YSO212PU is a programmable, low-jitter differential crystal
oscillator.Output frequency is factory programmed as per customer
requirements between 200 kHz to 1.5 GHz. YSO212PU is a low Noise
PLL with Integrated XTAL which provides clocks with Jitter of 69 fs.

With on chip NVM and factory programming, we can service customer
requirements with very fast lead times.

Features (MFithE)

- Available with any frequency from 200 kHz to 1.5 GHz

- Low litter: 69fs@156.25MHz Typ Jrms,12 kHz — 20 MHz

- 26fs Typ Jrms, 12 kHz — 20 MHz with 4 MHz HPF

- Fractional N fully integrated PLL

-33V,25Vand 1.8 V VDD supply operation

- Best in class PSRR performance of -85 dBC

- LVPECL, HCSL-LP, LVDS, LVDS-Boost, HCSL, AC Coupled CML output options available on
differential output pads.

- HCSL-LP Output Driver type frequency support is from 20 kHz to 500MHz
- £50 ppm stability (-40°C to 85 °C)

- Package Options: Available in 6pin Plastic Package : 3.2*2 5mm,2.5*%2 Omm

Applications (M %ik%)

- 100G/200G/400G OTN, coherent optics

- 10G/40G/100G optical ethernet

- 3G-SDI/12G-SDI/24G-SDI broadcast video
- Datacenter

- Test and measurement

- Clock and data recovery

- FPGA/ASIC clocking

Shenzhen YangXing Technology Co., Ltd.
ADDRESS: 19th Floor, 1st Huide Building, Mintang Rd No.385, Longhua District, Shenzhen
TEL:0755-28444777
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1 Specifications (FLig2%)

Table 1 Electrical Characteristic

Remarks
Output Frequency Range
S sty T ks b 200K~1.5GH:
i ot
171V 1.8V 1.89V
Supply Voltage ) 0
A 2375V 25V 2,625V Voltage Tolerance: +5%
3.135V 3.3V 3.465V
LVPECL 7ImA
LVDS 53mA
Current
Consumption LVDS-Boost 57mA Fout=156.25M
H FEHLIAL
HCSL 66mA

HCSL-LP 50mA
[nput Voltage VIH=70% VDD Min .
AR VIL=30%V DD Max OE terminal
Output Disable Time 1 us + 3clock 2 us + 3clock
i th A4 P 1 Cycles us Cycles us Feux > 10 MHz
Output Enable Time 1 us + 3clock 2 us + 3clock o
il H o B ] Cycles us Cycles us
Operating Temperature Range A0+850 .
T iR 40~+85°C, or specify

. Total stability includes frequency tolerance(initial

T%‘?%l{%g‘hty +50ppm, or specify accurracy ) temperature stability,load and VDD
& variation and 10 year aging at 25°C
Start-up time
EEDN 10mS

Table 2 Absolute Maximum Ratings

Item/Type Value Remarks
Core Supply Voltage

0 TAEHE

Voltage range (All inputs)

i A 5] i o [ i

Maximum Junction Temperature in
Operation +125°C
R LAFIRE
JfSi;c;l"r;zi‘%la;emperature Range 55°C +150°C
Programming Voltage
R

Latch Up

ek

ESD Human body model: 2000V Max

I

-0.5V 3.63V

-0.5V 363V Relative to GND

2375V 2.5V 2.625V

100 mA Max

Charged device model: 500V Max

Notes:

1. Exceeding maximum ratings may shorten the useful life of the device.

2. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or at any other conditions beyond those indicated under the DC Electrical Characteristics is not implied. Exposure to
Absolute-Maximum-Rated conditions for extended periods may affect device reliability or cause permanent device damage.
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Table 3 Output Clock Specifications

D )\

Parameter Symbol Min Typ Max Units
LVDS Outputs
Output Common-Mode VDD=2.5/33V 1.125 125 1.375
Voltage Vocm A
i AR VDD=1.8V 0.75 0.85 L0
Clock Output Frequency
- Fout 02 1500 MH!
i bl o ’ ’
Output Rise/Fall Time
T TR TR Trf 350 ps
@156.25M 400
Output differential peak =
i L 35 40 I A =700M VP 250 500 mV
>700M/<1500M 250 500
LVDS-Boost OQutputs
Clock Output Frequency
o S 1 Fout 0.2 1500 MHz
Output Rise/Fall Time
T} R R R Trf 350 ps
@156.25M 800
Output difterential peak -
T =700M VP 600 950 mV
=>700M/<1500M 500 950
LVPECL Outputs
Output High Voltage VOH VDD-1.165 VDD-0.8
il ) L : :
Output Low Voltage VDD=2533V v
e A H T VOL VDD-2 VDD-1.55
Clock Output Frequency
RaE N Fout 02 1500 MHz
Output Rise/Fall Time
T B A Trf 350 ps
@156.25M 720
Output differential peak <
" =700M VP 00 1050 A%
il H 22 43 i 5 5 m
>700M/<1500M 400 800
HCSL Outputs
pupuy ieh Voltage VOH 065 083 1,05
i i VDD=18/25/3 3V v
Output Low Voltage VOL 01 0 o1
i IR , ,
Clock Output Frequency
I s L Fout 0.2 1500 MHz
Output Rise/Fall Time
T TR TR Trf 350 ps
Far End Termination @156.25M 800
Output difterential peak VP mV
il Ly 4 e <700M 400 1050
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RN R SR
YSO212PU iz (1)
\Y/ &;’l \Ef,/
Table 3 (Continued)
HCSL-LP Outputs
%”fﬁif;;%’ Voltage VOH 0.7 0.8 0.9
= = — VDD=18/25/33V v
Output Low Voltage VOL 0.1 0 0.1
il HHEHUE )
Clock Output Frequency .
i iy AR Fout 02 500 MHz
Output Rise/Fall Time -
FTHF RE A I'rf 350 ps
Output differential peak @156.25M VP 720 mv
b e e e
2257 <500M 500 900
. =} a» —
1.1 Phase Jitter (FAHEE}IEN)
Table 4 Output RMS Jitter and Phase Noise
Item/Type Value Remarks
RMS lJitter [ 12 kHz ~ 20 MHz ] 69fs rms Typ.
RMS litter for
[ 12kHz~ 20 MHz ]Integration —
Bandwidth with 26fs rms Typ.
4MHz High Pass Filter
-35 dBc/Hz@ 1Hz
-73 dBc/Hz(@10Hz
@156.25MHz

Phase Noise

-102 dBe/Hz@ 100Hz

-126 dBc/Hz@ 1kHz

-137 dBe/Hz@ 10kHz

-146 dBc/Hz(@ 100kHz

-150 dBc/Hz@1MHz

-161 dBe/Hz@ 10MHz

0.000 }

IF Gain 5048

e 10,00dB/ Ref 0,000dBHz [Smo]

Freq Band [93M-1,5GHz]

Canier

LC Opt [ =150kHz]

Figure | Representative Phase Noise Measurement
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Temp(°C)

Figure 2 Frequency vsTemperature

2 Pin Dimension (BfzR~F)

Table 5 Pin Description

Top View
Pin Name Pin No I/O Type Description
Selectable by Ordering Information OE/NC [ VDD

OE/NC 1.2 Input OE = Output Enable : NC = No connect EE

GND 3 GND mre. =

NC/OE [z} (5] our-
CLKP 4 Output Clock + for differential Output.
ry
CLKN 5 Output | Clock - for differential Output. GND 5] (<] our+
VDD 6 Power Chip Power Supply

Figure 3 Pin Assignments
Notes:The Output Enable Pin can be configured as Active High or Low based on the customer requirement.
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2. 5%2, Omn
2.5+ 0.1 0.5 0.440.1
|-—-|~—-| 0.3 0.6
- ' . . 0.57+0.1 e —
g | BEEE
S i n
(o] i =
: P e BEE |-
Top View - |._ |._.l : Ll | =
0.235Max 0.9
I—‘—L Io.s&t 0.1
f
Side View 02005
3. 22, 5mm
3.2:0.1 0.5 0.6+0.1
I._.I._.| 03 0.8
. | J07=01 (P =y
Marking | % . 0.9+ 0.1 . . .
" 9
L] L2 ] =
DEE
Top View b o
0.275Max !
I—I_L 10.9i0.1
T02+00s
Side View

4 Marking information (££ E[1iji Bf)

(D YangXing LOGO
YXC@® YXCc® (2) Frequency
270.000+ @ or 12G+ @ © Line
*3 19 *3 19 @ Year
® @ 6 ® ® 6 (5 Production Cycle
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5 Inside Structure (PEBEEH))

Table 6 Materials of Internal Components

No. Name Material
(1) Can Fe-Co-Ni
(2) Base Ceramic
(3) Blank Quartz
(4) Electrode Ag
(6) (% (%) Epoxy Slilcon+Ag
(6) IC Slilcon
(7 Wire Au
(8) Soldering Pads Au plated
Figure 4. Internal Structure
6 Test Circuit (i H.E&)
LVPECL
Yoo
VDD
R1 R2
T.P2
T.P1
8 5 &
R2 R4
+] w0oF 0.10F o
EITT or - 1 L L
iy H l GND GND
cpewo ~o—0E_| Ry
L
I 1
ann VDD=3. 3V; R1=R3=1379; R3=R4=82 .58 GRD

VDD=2.5V;R1=R3=250R; R2=R4=€2.5Q

LVDS/LVDS-Boost HCSL/HCSL-LP

Q 330 TP2
T.F2 i TP
1000
= w - w W -
I P a - ry
- = n &
g 5 5 s 3 3
= 500 500
10uF
. 106F e - 1, 0.10F o
1 il O o o 2 =i == w o z
Ed g T o © = ] o o
e 3 - o ™ =
6] - ~ « - H D GHND
- H o O
o"\o—
opzyo o Q0E_| » i ne
L
L
= J:‘ =T i
oND D s

2]
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7 Reflow profile ([EI#E)

D )\

Temp. (deg.C)

-

255~260 |

217

B
200
150 —
A
| \
Time (sec)

Figure 5. Reflow Profile

(A)—Preheating area : 150~200°C, 60~120sec.
(B)—Heating area : 217°C, 60~150sec,
(C)—Peak temperature : 255~260°C, 30sec. Max.
Ramp-up rate (217—260°C) : 3°C/sec. Max.
Ramp-down rate (260—217°C) : 6°C/sec. Max.
Time 25°C—260°C ; 480sec. Max,

8 Taping Specification (FXHTAFE) (Unit: mm)

4.0 $1.60 1.26 SE——
'—0"—0'——0‘——0‘——0———0——'6[—'_0”'6—'*0—'—0“—0'—‘if e
/ 1 | 1 | ‘[ | ¢13
GV FATE AR L !
‘ Te i : ? A
/ } f i t J
D -._E_.-J I—-——F .
Size A B C D E F G H Pes/reel
SMD-2520 | 180+2.0 8.0+0.3 2.70£0.1 2.2540.1 4.0+0.1 0.8+0.1 61.0£1.0 9.5+0.5 3000
SMD-3225 | 180£2.0 8.0£0.3 3.40+0.1 2.770+0.1 4.0£0.1 1.40+0.1 61.0£1.0 9.5+0.5 3000
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9 Notice (JER)

2% PACKING

WA AN S IE A ZOR, R TTIN,

Packing must prevent damage during transportation and handing. Specific method will be settled by mutual Agreement.
XFFEEM] INFLUENCE TO ENVIRONMENT

A=A I B AMER oDS 1, X R \ZTChA

This product doesn’t use the class I ODS at any of production process.

A7 % MANUFACTURER

ElARR: AR PR A ]

Shenzhen YangXing Technology Co., Ltd.

HE OTHERS

LA A AT = S B A BRI HrhRAH, SRR, Vo sot,

If you have some doubt or unknowing about this specification, Please contact us for settlement or development.

2 FATHEIE ™ RS B ZORERIE A AR, A7% P 2R BAREdE, AT 5t

We guarantee that quartz crystal unit satisfies this specification, If you need the data, we will provide it.
SANTHRIH TERA B, HSRINKR.

For application in ultrasonic environment, please contact us.

4 S5H#4% (MODIFY AND CONTACT)

AR, TZ, MR A5 BT, SRS, BRE AR SRR RGN, MR ENEN
FedFE REIN G, IR,

When the quality is changed due to the changes of the design, technology, material, manufacture place, main equipment and
workers, we will first supply the modified products and obtain approval from you, then start to supply mass production.

5ERTE RS (AFTER SALE SERVICE)

AT A RAIBIA R, ARTINTTa, I RINIEA B o R ER f22 AT,

If'the defection product was found in the production process, we will exchange and provide the improving measures
in time.

AR BNE2E, BARE, BERARBERXRKABEARERIARRBHAZKE,

This specification is for reference only. If needed. please request a formal letter of acknowledgment from our side to serve
as the basis for material acknowledgment and quality judgment.
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