RSM

WwWWw. raystar-tek.com

RS2CG1808

Low Power 8-Output PCle Clock Generator

Features

1.8V Supply Voltage

Crystal/CMOS input: 25MHz

8 Differential low power HCSL outputs with on-chip
termination

Individual outputenable

Reference CMOS output

Programmable slew rate and output amplitude for each
output

Differential outputs blocked until PLL is locked

Selectable 0%, -0.25% or-0.5% spread ondifferential
outputs

Strappingpinsor SMBusforconfiguration
3.3V Tolerant SMBus interface support
Verylowijitter outputs

Differential cycle-to-cycle jitter <50ps

Differential output-to-output skew <60ps

PCle Genl~Gen6 compliant

CMOS REFOUT phasejitteris<200fsRMS
Packaging (Pb-free & Green): 48-lead 6x6mm T TQFN

Applications

Cloud/High-performance Computing
nVME Storage

Networking

PCle switch

Description

The RS2CG1808is an 8-outputvery low power PCle Genl~
Gen6 clock generator. It uses 25MHz crystal or CMOS
reference as an input to generate the 100MHz low power
differential HCSL outputs with on-chip terminations. The on-
chip termination can save 32 external resistors and make
layout easier. An additional buffered reference outputis
provided to serve as a lownoise reference for other circuitry.

It uses Raystar' proprietary PLL design to achieve very
low jitterthat meets PCleGenl1~Gen6 requirements. It also
provides various options such as different slew rate and amplitude
through strapping pins or SMBUS so that users can configure
the device easily to get the optimized performance for their
individualboards. The device also supports selectable spread-
spectrum optionsto reduce EMIforvarious applications.

Ordering Information

Part Number Package Description
RS2CG1808ZL TQFN_48L | 6 x 6 x 0.75 mm,0.4mm Pitch
1 RSM-DS-R-0182
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Low Power 8-Output PCle Clock Generator
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Low Power 8-Output PCle Clock Generator

Pin Configuration
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Low Power 8-Output PCle Clock Generator

Pin Description

Pin # Pin Name Type Description
_ Latchedselectinputtoselectspread spectrumamountatinitial powerup 1 =-
1 SS_SEL_TRI Input | Tri-level | o 505 spread, M=-0.25%, 0= Spread Off
2 GND_XTAL Power Ground for oscillator circuit
3 XTAL_IN/CLK Input CrystalinputorCMOS referenceinput
4 XTAL_OUT Output Crystal output
5 VDD_OSC Power Power supply for oscillator circuitry, nominal 1.8V
6 VDD_REFOUT Power Power supply for buffered CMOS output
7 SADR/REEOUT Input/ CMOS LaFch.to seIectSMBus Address or 1.8V LVCMOS REFOUT.
Output This pin has aninternal pull-down
8 GND_REFOUT Power Ground forREFOUT
9 GND_DIG Power Groundfor digital circuitry
10 SCLK Input CMOS | SMBUS clockinput, 3.3V tolerant
11 SDATA Input/ CMOS | SMBUS Dataline, 3.3V tolerant
Output
12 VDD_DIG Power Power supply for digital circuitry, nominal 1.8V
13,21,31, VDDO Power Power supply for differential outputs
39,47
Active low input for enabling QO pair. This pin has aninternal pull-down. 1
14 OEO# Input CMOS | —gisable outputs, 0 = enable outputs
15 QO+ Output HCSL | Differential true clock output
16 QO- Output HCSL | Differential complementary clock output
17 OE1# Input CMOS Ac.tive low input for enabling Q1 pair. This pin has an internal pull- down. 1
=disable outputs, 0 =enable outputs
18 Q1+ Output HCSL | Differential true clock output
19 Q1- Output HCSL | Differential complementary clock output
20,38 VDD Power Power supply, nominal 1.8V
22,40 GND Power Ground
23 Q2+ Output HCSL | Differential true clock output
24 Q2- Output HCSL | Differential complementary clock output
25 OE2# Input CMOS Active low input for enabling Q2 pair. This pin has an internal pull- down. 1
=disable outputs, 0 =enable outputs
26 Q3+ Output HCSL | Differential true clock output
27 Q3- Output HCSL | Differential complementary clock output
28 OE3# Input CMOS Active low input for enabling Q3 pair. This pin has an internal pull- down. 1
=disable outputs, 0 =enable outputs
29 GNDA Power Ground foranalog circuitry
30 VDDA Power Power supply for analog circuitry
32 Q4+ Output HCSL | Differential true clock output
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Pin # Pin Name Type Description

33 Q4- Output HCSL | Differential complementary clock output

34 OE4# Input CMOS Active low input for enabling Q4 pair. This pin has an internal pull- down. 1
=disable outputs, 0 =enable outputs

35 Q5+ Output HCSL | Differential true clock output

36 Q5- Output HCSL | Differential complementary clock output

37 OE5# Input CMOS Active low input for enabling Q5 pair. This pin has an internal pull- down. 1
=disable outputs, 0 =enable outputs

41 Q6+ Output HCSL | Differential true clock output

42 Q6- Output HCSL | Differential complementary clock output

43 OE6# Input CMOS Active low input for enabling Q6 pair. This pin has an internal pull- down. 1
=disable outputs, 0 =enable outputs

44 Q7+ Output HCSL | Differential true clock output

45 Q7- Output HCSL | Differential complementary clock output

46 OE7# Input CMOS Active low input for enabling Q7 pair. This pin has an internal pull- down. 1
=disable outputs, 0=enable outputs
Input notifies device to sample latched inputs and start up onfirst high

48 PD# Input CMOS assertion. Lowenters Power DownMode, subsequenthighassertions exit
Power Down Mode. This pinhasinternal pull-up resistor.

SMBus Address Selection Table

SADR Address +Read/Write Bit
State of SADR on first application of PD# 0 1101000 X
1 1101010 X
Power Management Table
PD# SMBus OEbit OEn# Qn+ Qn-
0 X X Low Low
1 1 0 Running Running
1 1 1 Low Low
1 0 X Low Low
PD# SMBus Byte3 [4] REFOUT
0 X X
1 0 Hiz
1 1 Running

5 RSM-DS-R-0182
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Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only. Stresses greater than those listed below can cause permanent damage to the device.
Functional operation of the RS2CG2008 at absolute maximum ratings is not implied. Exposure to absolute maximum rating conditions may
affect device reliability.

Parameter Symbol Conditions MIN TYP MAX Units | Notes
Supply Voltage VDDX 3.3 \Y 1
Input High Voltage VIH VDD+0.5 \Y 2
Input Low Voltage VL -0.5 Y,

Storage Temperature Ts -65 150 °C
Junction Temperature Ty tl!;xpi)r:ruartrb?gerating junction 125 °C
Input ESD Protection ESD Human Body Model. 2000 \%

1. Operation over these conditions is neither implied nor guaranteed.
2. Maximum VIH is not to exceed maximum VDD.

Recommend Operating Conditions

Temperature = Ta; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol Parameters Conditions Min. Typ. Max. Units
VDD,
VDDAVDD_OS
CVDD RE- Power Supply Voltage 171 1.8 1.89 \%
FOUTVDD_DIG
VDDO Output Power Supply Voltage 0.9975 | 1.05-1.8 1.89 \%
IDDA Analog Power Supply Current Alloutputs active @100MHz 12 15 mA

AllVDD, except VDDA and VDDO,

'DD Power Supply Current All outputs active @100MHz 5 75 mA

IDDO Power Supply Current for Outputs | Alloutputs active @100MHz 28 35 mA
IDDA WL Analog Plower Supply Wake- Qoutputs off, REF output running 0.4 1 mA
~ on- LAN™ Current
IDD WL Power Supply Wake-on- AllVDD, exceptVDDA andyDDo, Q 05 1 mA
- LAN~ Current outputs off, REF outputrunning
IDDO WL Powelzr Supply Wake-on- Qoutputs off, REF outputrunning 0.04 0.1 mA
- LAN~ Current for Outputs
IDDA PD Analog Powezr Supply All outputs off 0.4 1 mA
~ Power Down“ Current
2
IDD PD Power Supply Power Down All outputs off 0.6 1 mA
- Cur- rent
Power Supply Current
IDDO PD 5 All outputs off 0.0005 0.1 mA
- Power Down“ for Outputs
TA Ambient Temperature Industrial grade -40 125 °C
Note:

1. Wake-on-LAN mode: PD# ='0' Byte 3, bit5="1"
2. Power down mode: PD# ='0' Byte 3, bit5="0'
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Low Power 8-Output PCle Clock Generator

Input Electrical Characteristics

Symbol Parameters Conditions Min. Typ. Max. Units
Rpu Internal pullupresistance 120 KQ
Rdn Internal pull down resistance 120 KQ
CXTAL Internal ce_:lpacnance on X_IN and 5 pF

X_OUT pins
LPIN Pininductance 7 nH
Crystal Characteristic

Parameters Description Min. Typ Max. Units
OSCmode Mode of Oscillation Fundamental
FREQ Frequency 25 MHz
esrl Equivalent Series Resistance 50 Q
Cload Load Capacitance 8 pF
Cshunt Shunt Capacitance 7 pF

Drive Level 300 uw
Note:
1. ESRvalue is dependent upon frequency of oscillation
SMBus Electrical Characteristics
Temperature = Ta,; Supply voltages per normal operation conditions; See test circuits for the load conditions
Symbol Parameters Conditions Min. Typ. Max. Units
VDDSMB | Nominal bus voltage 17 3.6 Y,
SMBus,VDDSMB=3.3V 21 3.6
VIHSMB | SMBusInputHighVoltage \
SMBUS, VDDSMB<3.3V 0.65
VDDSMB
SMBus,VDDSMB =3.3V 0.6
VILSMB | SMBusInputLowVoltage \%
SMBus,VDDSMB<3.3V 0.6
ISMBSINK| SMBus sink current SMBus, at VOLSMB 4 mA
VOLSMB | SMBus Output Low Voltage SMBus, atISMBSINK 0.4 \%
fMAXSMB | SMBus operating frequency Maximum frequency 400 kHz
tRMSB SMBus rise time (Max VIL - 0.15) to (Min V|H + 0.15) 1000 ns
tEMSB SMBus falltime (Min VIH +0.15) to (Max VIL - 0.15) 300 ns
Spread Spectrum Characteristic
Temperature =Ta; Supply voltages per normal operation conditions; See test circuits for the load conditions
Symbol Parameters Conditions Min. Typ. Max. Units
fmoD SS Modulation Frequency Triangular modulation 30 316 33 kHz
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LVCMOS DC Electrical Characteristics

Temperature = Ta; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol Parameters Conditions Min. Typ. Max. Units
0.75 VDD
VIH InputHighVoltage Single-ended inputs, except SMBus VDD +0.3 \%
VIM InputMid Voltage SS_SEL_TRI 0.4vDD | 0.5VDD | 0.55VDD \%
0.25
VIL Input Low Voltage Single-ended inputs, except SMBus -0.3 VDD \%
IIH InputHigh Current Single-ended inputs, VIN =VDD 20 uA
L Input Low Current Single-ended inputs, VIN =0V -20 uA
Single-ended inputs with pullup/pull down
IIH InputHigh Current resistor, VIN =VDD 220 uA
Single-ended inputs with pullup/pull down
L Input Low Current resistor, VIN = OV -220 uA
VDD
VOH Output High Voltage REFOUT, except SMBus; IOH =-2mA 045 \Y%
VoL Output Low Voltage REFOUT, except SMBus; IOH = 2mA 0.45
RouT CMOS Output impedance 20
CIN Input Capacitance 15 5 pF
LVCMOS AC Characteristics
Temperature = Ta,; Supply voltages per normal operation conditions; See test circuits for the load conditions
Symbol Parameters Conditions Min. Typ. Max. Units
fINPUT Input Frequency XTAL_IN/CLK 25 MHz
tRIN Inputrisetime Single-ended inputs 5 ns
tFIN Inputfalltime Single-ended inputs 5 ns
From Power-Up and after input clock stabi-
ISTAB Clock stablization lization or de-assertion of PD#to 1st clock 0.6 18 ms
LVCMOS outputs enable after PD# de-
tPDLAT | PD#de-assertion assertion 20 300 us
tPERIOD | REFOUT clockperiod REFOUT, assume inputis at 25MHz 40 ns
facc REFOUT frequency accuracy 1 REFOUT, long term accuracy to input 0 ppm
Byte 3=1F, 20%to 80% of VDDREF 0.6 1 1.6 Vins
tSLEW REFOUT Slew rate 1 Byte 3 =5F, 20% to 80% of VDDREF 0.75 14 2.2 Vins
Byte 3=9F, 20% to 80% of VDDREF 0.85 1.7 2.7 Vins
Byte 3=DF, 20%to 80% of VDDREF 1.0 1.8 2.9 Vins
tbc REFOUT Duty Cycle 1 VT =VDD /2V,driven by a Xtal 45 50 55 %
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www.raystar-tek.com Low Power 8-Output PCle Clock Generator

LVCMOS AC Characteristics (cont.)

Symbol Parameters Condition Min. Typ. Max. Units
tDCDIS REFOUT Duty Cycle Distor- VT =VDD /2 V,driven by an external 0 2 4 %
tion source
tJITCC REFOUT cycle-cyclejitter VT =VDD /2V,driven by a Xtal 191 250 ps
tJITPH REFOUT phasejitter 12kHz to 5MHz, RMS, driven by a Xtal 0.63 1.5 ps
1kHz offset, driven by a Xtal -129.8 -105 dBc
tIITN Noise floor - -
10kHz offset to Nyquist, driven by a Xtal -143.6 -115 dBc
Note:

1. Guaranteed by design and characterization, not 100% tested in production

HCSL OutputCharacteristics

Temperature =Ta; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol Parameters Condition Min. Typ. Max. Units
VOH Output Voltage High . Statistical measurement on single-ended 660 784 850 mv
VoL OutputVoltage Lowl signal using oscilloscope math function -150 150 mv
VOMAX Output Voltage Maximum 1 Measurement on single ended signal using 816 1150 mvV
VOMIN Output Voltage Minimum absolute value -300 -42 mv
VOSWING | OutputSwing Voltage1:2:3 Scope averaging off 300 1634 mv
vVoc Output Cross Voltage 124 250 430 550 mv
bvoc VOC Magnitude Change 12 12 140 mv

Note:

1. At default SMBUS amplitude settings

2. Guaranteed by design and characterization, not 100% tested in production

3. Measured from differential waveform

4. This one is defined as voltage where Q+ = Q- measured on a component test board and only applied to the differential rising edge
5. The total variation of all Vcross measurements in any particular system. This is a subset of Vcross_min/max allowed.

HCSL Output AC Characteristics

Temperature =Ta; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol Parameters Condition Min. Typ. Max. Units
fouT Output Frequency 100 MHz
Scope averaging on fast setting 2 2.3 4 Vins
t 1,2,3
RF Slewrate - .
Scope averaging on slow setting 11 1.9 29 Vins
DtRF Slewrate matching 11214 Scope aVeraging on 3 %
tpc Duty Cycle 12 Measured differentially, PLL Mode 45 50 55 %
tSKEW Output Skew 12 Averaging on, VT =50% 43 60 ps
tic-c Cycletocyclejitter 1:2 42 50 ps
tSTARTUP | Startuptime 10 ms
tLOCK PLLlocktime 20 ms
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Symbol Parameters Condition Min. Typ. Max. Units
PCle Genl (2.5 GT/s) 15 35 86 ps
PCle Gen2 HiBand (5.0 GT/s) 0.4 0.6 3.0 ps
. . PCle Gen2 Lo Band (5.0 GT/s) 0.2 03 31 ps
YIPHASE Integrated phase jitter (RMS)
1,5,6 .
PCle Gen3 (8.0 GT/s) 0.15 0.2 10 ps
PCle Gen4 (16.0 GT/s) 0.15 0.2 0.4 bs
PCle Gen5 (32.0 GT/s) 0.06 0.08 0.15 ps
PCle Gen6 (64.0 GT/s) 0.03 0.05 0.1 ps
Note:
1. Guaranteed by design and characterization, not 100% tested in production
2. Measured from differential waveform
3. Slew rate is measured through the Vswing voltage range centered around differential OV, within +/-150mV window
4. Itis measured using a +/-75mV window centered on the average cross point
5. See http://www.pcisig.com for complete specs
6. Sample size of at least 100k cycles. This can be extrapolated to 108ps pk-pk @ 1M cycles for a BER of 1012
Differential Output Clock Periods - Spread Spectrum Disabled * 2
Measurement Window
1clock lus 0.1s 0.1s 0.1s lus 1clock
Center
-SSC 0 m +ppm Long- +SSC -c2cjitter .
Freq. -c2cjitter -ppmLong- ) PP PP g ! Units
MHz ) Short-term . Period termAvg. Short-term AbsPer
AbsPer Min . term Avg. min ]
Avg.Min Nominal max Avg.Max Max
100.00 9.94900 9.99900 10.00000 10.00100 10.05100 ns
Differential Output Clock Periods - Spread Spectrum Enabled ' ?
Measurement Window
Center 1clock lus 0.1s 0.1s 0.1s lus 1clock )
Units
Freq.
MHz -c2cjitter -SSC -ppmLong- 0 ppm +ppm Long- +SSC -c2cjitter
AbsPer Min Short-term term Avg. min Period termAvg. Short-term AbsPer
Avg.Min Nominal max Avg.Max Max
99.75 9.94906 9.99906 10.02406 10.02506 10.02607 10.05107 10.10107 ns
Note:

1. Guaranteed by design and characterization, not 100% tested in production
2. All long term accuracy and clock period specifications are guaranteed assuming REF is trimmed to 25.00MHz

10
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SMBus Interface Information
Write Operation

® Controller (host) sends a start bit
® Controller (host) sends the write address
® RSM clock will acknowledge
® Controller (host) sends the beginning byte location = N
® RSM clock will acknowledge
® Controller (host) sends the byte count = X
® RSM clock will acknowledge
® Controller (host) starts sending Byte N through Byte
N+X-1
® RSM clock will acknowledge each byte one at a time
® Controller (host) sends a stop bit
Write Operation
Controller (Host) RSM (Slave/Receiver)
T | start bit
Slave Address
WR Write
ACK
Beginning Byte = N
| ACK
Data Byte Count = X
| ACK
Beginning Byte N
ACK
° <
(0] g O
o ° o
O
Byte N+ X -1
ACK
P stop bit

Read Operation

Controller (host) will send a start bit

Controller (host) sends the write address

RSM clock will acknowledge

Controller (host) sends the beginning byte location = N
RSM clock will acknowledge

Controller (host) will send a separate start bit
Controller (host) sends the read address

RSM clock will acknowledge

RSM clock will send the data byte count = X

RSM clock sends Byte N+X-1

RSM clock sends Byte 0 through Byte X (if X(H) was
written to Byte 8)

Controller (host) will need to acknowledge each byte
Controller (host) will send a not acknowledge bit
Controller (host) will send a stop bit

Read Operation
Controller (Host) RSM (Slave/Receiver)
T | starbi
Slave Address
WR Write
ACK
Beginning Byte = N
ACK
RT Repeat start
Slave Address
RD Read
ACK
Data Byte Count=X
ACK
Beginning Byte N
ACK
o O
o & o
) x 0
(@)
Byte N+ X -1
N Not acknowledge
P stop bit

11
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SMBus Address Assignment

A6 A5 A4 A3 A2 Al A0 R/W

1 1 0 1 0 SADR 0 1/0

Note: SMBus addressislatched on SADR pin
Byte 0: Output Enable Register *

Bit Control Function Description Type Power Up 0 1
Condition
7 Q7_OE Q7outputenable RW 1 Low/Low Enabled
6 Q6_OE Q6outputenable RW 1 Low/Low Enabled
5 Q5 _OE Q5outputenable RW 1 Low/Low Enabled
4 Q4_OE Q4outputenable RW 1 Low/Low Enabled
3 Q3_OE Q3 output enable RW 1 Low/Low Enabled
2 Q2_OE Q2outputenable RW 1 Low/Low Enabled
1 Q1_OE Qloutputenable RW 1 Low/Low Enabled
0 QO0_OE QOoutputenable RW 1 Low/Low Enabled
Note:

1. Alowonthese bits will override the OE# pins and force the differential outputs to Low/Low states

Byte 1: SS Readback and Control Register

Bit Control Function Description Type Power Up 0 1
Condition

7 SSENRB1 SSEnable Readback Bit1 R Latch '00'forSS_SEL_TRI='0,
'01'forSS_SEL_TRI='M,,

6 SSENRBO SS Enable Readback Bit0 R Latch "11'forSS_SEL_TRI="1'
Values in Values in

5 SSEN_SWCTR Enable SW control of SS RW 0 B1[7:6] control | B1[4:3] control
SSamount SSamount

; 1

4 SSENSW1 SS enable SW control Bitl RW 0 '00' = SS off, '01'=-0.25% SS.

3 SSENSWO SS enable SW control Bit0 rRw! 0 '10'=Reserved, '11'=-0.5% SS

2 Reserved 1

1 Amplitudel A RW 1 '00' = 0.6V, '01'= 0.7V, '10' =

0 Amplitude0 Control output applitude RW 0 0.8V,'11'=0.9V

Note:

1. B1[5] must be set to a 1 for these bits to have any effect on the part.
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Byte 2: Differential Output Slew Rate Control Register

Bit Control Function Description Type Power Up 0 1
Condition
7 SLEWRATECTR_Q7 Control slewrate of Q7 RW 1 Slow setting Fast setting
6 SLEWRATECTR_Q6 Control slewrate of Q6 RW 1 Slow setting Fast setting
5 SLEWRATECTR_Q5 Control slewrate of Q5 RW 1 Slow setting Fast setting
4 SLEWRATECTR_Q4 Control slew rate of Q4 RW 1 Slow setting Fast setting
3 SLEWRATECTR_Q3 Control slewrate of Q3 RW 1 Slow setting Fast setting
2 SLEWRATECTR_Q2 Control slewrate of Q2 RW 1 Slow setting Fast setting
1 SLEWRATECTR_Q1 Control slewrate of Q1 RW 1 Slow setting Fast setting
0 SLEWRATECTR_QO Control slew rate of Q0 RW 1 Slow setting Fast setting
Byte 3: REF Control Register
Bit Control Function Description Type Power Up 0 1
Condition
7 RW 0 '00'=0.9V/ns'01'=1.3V/ns,
REFSLEWRATE Slew rate control for REF 10'=1.6V/ns, 11'= 1.8V/ns
6 RW 1
REF = run-
5 REF_PDSTATE Wake-on-Lanenable forREF RW 0 REF ='Low' ning
REF =run-
4 REF_OE Outputenablefor REF RW 1 REE ="Low' ning
3 Reserved 1
2 Reserved 1
1 Reserved 1
0 Reserved 1
Byte 4: Reserved
Bit Control Function Description Type Power Up 0 1
Condition
7:0 Reserved
RSM-DS-R-0182
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Byte 5: Revision and Vendor ID Register

Bit

Control Function

Description

Type

Power Up
Condition

RID3

RID2

RID1

RIDO

RevisionID

0

Rev=0000

PVID3

PVID3

PVID3

Ol R, N| W| | O O] N

PVID3

Vendor ID

|l oVW| V| ”W| ”W| DW| B| O

| O]l Ol Ol ©| ©O| ©

RSM=0001

Byte 6: Device Type/Device ID Register

Bit

Control Function

Description

Type

Power Up
Condition

DTYPE1

DTYPEO

Device type

0

'00'=CG,'01'=ZDB,
'10'=Reserve,'11'=ZDB

DID5

DID4

DID3

DID2

DID1

O R, | N W| ] O Of N

DIDO

Device ID

o | o ©

x| W) ™W| Wl W”W| OW| ”| =D

o| Oof of

001000 binary, 08Hex

Byte 7: Byte CountRegister

Bit

Control Function

Description

Type

Power Up
Condition

Reserved

0

Reserved

Reserved

BC4

BC3

BC2

BC1

Ol P | N W[ | OO O

BCO

Byte count programming

RW

o | o

RW

RW

RW

RW

o| ol of ~

Writing to this register will
configure howmanybyteswill be
read back, default is 8 bytes

14
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Phase Jitter Parameter
100MHz HCSL Clock (12k to 20MHz)

Keysight U528 Signal Source Analyzer

JpPhase Noise 10.00dB/ Ref -20.00dB/Hz

-20.00

Carrier 100.000416 MHz __-0.3199 dB:
5246 dBC/Hz

-108.3626 dBC/Hz
-118.6577 dBC/Hz
-130.3611 dBC/Hz
-138.3595 dBC/Hz
-140.3614 dBc/Hz
-157.5259 dBC/Hz
-158.2648 dBC/Hz

MHzZ
.006 MHz
./988 MHz

Analysis Range X: Band Marker
Analysis Range v: Band Marker
Intg Noise: -76.2529 dsc / 19.99 wnz
RMS Noise: 217.707 pra

2.4737 mdeg
RMS Jitter: 346.480 fsec
ResTdual M 962,161 Hz

TF Gain 5008

Phase Hoise Start 10 Hz

R e [ 0/[Pow 1.8v]Attn 0dB]E ATk

25MHz CMOS Clock

Keysight E50528 Signal Seurce Analyzer

Phase Nowe 10.000B] Ref -20.000BG/Hz
-20.00 ),

-110.0

-120.0

130.0

-140.0

Carrier 25.000072 Mz 9.3583 dB)
5673 dsc/nz

it | 10/nz -98]

»2i| 100 Hz | -131,3435 dBc/Hz
3:{ 1 kHz -143.5824 dBC/HZ
4:| 10/ kn +152.5404 dBc/Hz
5:| 100 kHz | +158.7736 dBC/HzZ
65 1 MHz 160.1049 dec/Hz
7:| 5 MHz +160.4483 dBc/Hz
X: |start 12 kHz

Stop 5 MHZ
enter 2.506 MHz
span 4,988 MHz
nNoise

Analysis Range X: Band Marker
Analysis Range| v: Band Marker

Intg Noise: +93.2798 dBc / 4.988 MHz
RW Nojse: 30,6568 prad

1.75651 mdeg

RMS [Jitter: 195167 fsec

Res{dual FM: §7.4786 Hz

&
IF Gain 50dB. Freq Band [10M-41MH;

Phase Noise Start 10 Hz

O] o[ 0V[Pow 1.8V[Attn SB[ e Eir]

20MHz

op

100kHz

1MHz

5MHz

10MHZ

40MHz

Return

Trigger

Hold

Continuous

Restart

Source
Internal

Resize

Resize

Ext Trig Polarity

Negative

Ext Trig Output

‘Average Tri
oN

Window Couple
OFF

Return

jer
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Low-Power HCSL Differential Output Test Load

[ h

i AAAN E 10 inches

1 Rs |

: ; [ }zo=1000

1 VVVV

H Rs !

! i 20F == 2F
Differential Output with integrated Rs 1 I

Figure 1l.Low Power HCSL Test Circuit

REF Output Test Load

Zo=50Q

| |
| |
| |
| |
| | Rs=33
| |
| |

“““““ l

REF Output

5pF

Figure2. CMOS REF Test Circuit

3.3v
Driving LVDS
_____________ R1a % % R1b
e T T T I

| i
| VAN : ! | I
: Rs | Zo ] 1 |
| T | |
! — | | [
I Rs | ce | R |
_____________ ! R2a % R2 LvDS Clock
Differential Output input

Figure 3. Differential Output driving LVDS

Alternate Differential Output Terminations

Component Receiverwithtermination Receiverwithouttermination Unit
R1a Rib 10,000 140 Q
R2a, R2b 5,600 e Q

cc 0.1 01 uF
\elY/ 1.2 1.2 V
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1.8V +5%

Vbb_ox
0.1uF
L
Vbpa

im uF

10uF

HH <HE-

Figure 4. Power Supply Filter
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Applications
Crystal circuitconnection

The following diagram shows RS2CG1808 crystal circuit connection with a parallel crystal. For the CL=8pF crystal, itis suggested
to use C1=8pF, C2=8pF. C1 and C2 can be adjusted to fine tune to the target ppm of crystal oscillator according to different board
layouts based onthe following formular in the Crystal Capacitor Calculation diagram.

Crystal Oscillator Circuit

L 4 XTAL_I
l —
C1
8pF
25M I:I Crystal (C_= 8pF)
4 XTAL_OU
l _
Cc2
8pF
Crystal Capacitor Calculation
XTAL_I DO XTAL_OU CL= crystal spec. loading cap.
_le _:l:_ Cj= chip infoutput cap. (3~5pF)
Cb =PCB trace/via cap.
1
Rf Pseudo /’ C1, C2=load cap.
C-L_ y R Rd = drive level
T /\/ __L = drive level res.
-1 T

ppm

Final choose/trim C1=C2=2 *CL - (Cb +Cj) for the target +/-

Recommended Crystal Specification

a) 25MHz, CL=8pF, +/-20ppm

18
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Package Information
TQFN-48L

E d
1 e 1
1
N 1 CORNER —//.
[e]
1
TOP VIEW iSedd
D2
s 24 RrTacH PAD
T00000poooou
71 s
1 ]
—1 ]
—1 ]
: el
£2 = =
[BIFCAE] [ — ﬁ%
=] O
=] O
—1 ]
= :_[ 48X b
NN — E,{%
nooooooonong |
PIN 1 1.D. 48 3;]_

BOTTOM VIEW & (90—

Laax L

[Zlcec]c = (D eee]]
SEATING PLANE
&
d
d
=
d
=
d
d
d
d
d
d
q
g
Al
A2
(A3)

SIDE VIEW

SYMBOL MIN NOM MAX
TOTAL THICKNESS A 0.7 0.75 0.8
STAND OFF Al 0 0.02 0.05
MOLD THICKNESS A2 - 0.55 -
L/F THICKNESS A3 0.203 REF
LEAD WIDTH b 0.15 0.2 0.25
BODY SIZE \ X o 0650
[ Y £ 6 BSC
LEAD PITCH e 0.4 BSC
—— [ X D2 4.4 4.5 4.6
[ Y E2 4.4 4.5 4.6
LEAD LENGTH L 0.3 0.4 0.5
LEAD TIP TO EXPOSED PAD EDGE K 0.35 REF
PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS cce 0.1
COPLANARITY eee 0.08
LEAD OFFSET oEY 07
ddd 0.05
EXPOSED PAD OFFSET ff 0.1

Note:
1.All dimensions are in mm.

2.Dimensions exclude burrs, mold flash or protrusions.

3.Refer Jedec MO-220

S

TQFN6X6X0.75-48L (ZL48) Rev 0
onics T

y Microel

hnology Inc.
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Revision History

Revision Description Date

1.0 Initial release 2025/10/28
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