1RENESAS

FREQUENCY TIMING GENERATOR FOR PERIPHERALS OFGP202A
General Description Features/Benefits

The 9FGP202A is a peripheral clock for Intel Server. It is ¢ Selectable SMBus Address — D0/D1 or C0/C1

driven with a 25MHz crystal and generates CPU outputs up * Spread Spectrum capability on CPU and DOT 96MHz

to 400MHz. An SMBus interface allows full control of the clocks

device. * SMBus Control:

Recommended App|ication — M/N and spread programming on CPU and DOT

96MHz clocks via SMBus

Peripheral Clock for Intel Server ) L
— Outputs can be disabled via pins or SMBus

Output Features

¢ 1-0.7V current-mode differential CPU pair Key Specifications
¢ 8- 50MHz output ¢ Exact synthesis on CPU, RMII and 33.33MHz clocks
* 1 - DOT 96MHz output * +/- 100ppm frequency accuracy on remaining clocks

1 - 33.33MHz output
1 - 32.768KHz output
2 - 25MHz REF outputs
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9FGP202A

FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Pin Configuration
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GND 1 30 OE_RMIIB
VDD96 2 29 RMII4
DOT96SST 3 28 RMII5
DOT96SSC 4 27 GNDRMII
OE_96 5 26 VDDRMII
OE_CPU 6 9FGP202 25 RMII6
CPUCLKTO 7 24 RMII7
CPUCLKCO 8 23 VDD33
VDDCPU 9 22 33.33MHZ/**SMBADR
GNDCPU 10 21 GND33
T VAN G
c gy
06 z8 35358 %X
> 3958860
»
40-MLF
* Internal Pull-Up Resistor
** Internal Pull-Down Resistor
SMBus Address Selection
SMBADR
*SMBADR =0| SMBADR =1
D0/D1 C0/CA
* Default value
Power Supply Pins
Pin Number Description
VDD GND P
9 10 CPUCLK output
2 1 DOT96SS output
26,34 27,35 50 MHz RMII outputs
23 21 33.33MHz output
12 14 32.768KHz output
15 18 XTAL, REF outputs
Note: All VDD should be connected to a common power rail with proper filtering
and decoupling.
Functionality
CPUFS2 | CPUFS1 | CPUFS0 | CPUCLK [ DOT96SS| 33.33 RMII 25 32.768
ByteO Bit2 | ByteO Bit1|Byte0 Bit0 MHz MHz MHz MHz MHz KHz
0 0 0 266.67 96.00 33.33 50.00 25.00 32.768
(0] (0] 1 133.33 96.00 33.33 50.00 25.00 32.768
0 1 0 200.00 96.00 33.33 50.00 25.00 32.768
0 1 1 166.67 96.00 33.33 50.00 25.00 32.768
1 0 0 333.33 96.00 33.33 50.00 25.00 32.768
1 0 1 100.00 96.00 33.33 50.00 25.00 32.768
1 1 0 400.00 96.00 33.33 50.00 25.00 32.768
1 1 1 Reserved 96.00 33.33 50.00 25.00 32.768
Power up default is highlighted.
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9FGP202A

FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Pin Descriptions

PIN # PIN NAME PIN TYPE DESCRIPTION

1 GND PWR | Ground pin.

2 |VvDD96 PWR |Power pin for the DOT96 clocks, nominal 3.3V

3 |DOT96SST OUT |True clock of differential pair for 96.00MHz spread spectrum capable DOT clock.

4 |DOT96SSC OUT |Complement clock of differential pair for 96.00MHz spread spectrum capable DOT clock.
Active high input for enabling 96Hz outputs.

5 |OE_% IN 1 = enable output(s), 0 = tri-state output(s)
Active high input for enabling CPU DIFF pairs.

6 |OE_CPU IN 1 =enable output(s), 0 = tri-state output(s)

7 lcpucLkTo ouT True. clock of different‘ial pair CPU outputs. These are current mode outputs. External resistors are
required for voltage bias.

s |lcpucLkeo ouT Cor.nplementary cllock of diﬁerentia'l pair CPU outputs. These are current mode outputs. External
resistors are required for voltage bias.

9 |vDDCPU PWR __ |Supply for CPU clocks, 3.3V nominal

10__|GNDCPU PWR _|Ground pin for the CPU outputs
This pin establishes the reference current for the differential current-mode output pairs. This pin

11 |IREF OUT [requires afixed precision resistor tied to ground in order to establish the appropriate current. 475
ohms is the standard value.

12 |VDD32K PWR |Power pin for the 32.768KHz outputs, nominal 3.3V

13 |32.768KHz OUT _ |32.768KHz clock output

14 |GND32K PWR__|Ground pin for the 32.768KHz oufputs

15 |VDDREF PWR |Ref, XTAL power supply, nominal 3.3V

16 |25MHz_0 OUT |25MHz clock output, 3.3V

17 |25MHZ_1 OUT |25MHz clock output, 3.3V

18 |GNDREF PWR |Ground pin for the REF outputs.

19 |X1_25 IN Crystal input, Nominally 25.00MHz.

20 X2 25 OUT | Crystal output, Nominally 25.00MHz.

21 |GND33 PWR __|Ground pin for the 33.33MHz outputs

22 |33.33MHZ/**SMBADR Vo 33.33MHz clock output / SMBus address select bit.

23 |vDD33 PWR |Power pin for the 33.33MHz outputs, nominal 3.3V

24 |RMII7 OUT |3.3V RMII clock output

25 |RMII6 OUT |3.3V RMII clock output

26 |VDDRMII PWR__ 3.3V power pin for the RMII clocks.

27 |GNDRMII PWR |Ground pin for the 3V50 outputs

28 |RMII5 OUT |3.3V RMII clock output

29 |RMI4 OUT |3.3V RMII clock output

0 |OE RMIB IN Active high input for enabling RMII(7:4) outputs.
1 = enable output(s), 0 = low

31 |oE_RMIIA IN Active high input for enabling RMII(3:0) outputs.
1 = enable output(s), 0 = low

32 |RMII3 OUT |3.3V RMII clock output

33 |RMII2 OUT |3.3V RMII clock output

34 |VDDRMII PWR ]3.3V power pin for the RMII clocks.

35 |GNDRMII PWR |Ground pin for the 3V50 outputs

36__|RMIA OUT__ 13.3V RMIl clock output

37 |RMIIO OUT 3.3V RMII clock output

38 |SMBCLK IN Clock pin of SMBUS circuitry, 5V tolerant

39 |SMBDAT {e] Data pin of SMBUS circuitry, 5V tolerant
This 3.3V LVTTL inputis a level sensitive strobe used to determine when latch inputs are valid and

40 |VitPwr_GD/PD# IN are ready to be sampled. This is an active high input. / Asynchronous active low input pin used to
power down the device into a low power state.
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9FGP202A

FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Drive Strengths

9FGP202A
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The singled-ended outputs of the 9FGP202A default to either a drive strength of 2 loads or a drive strength of 1 load.
Alternate drive strengths can be selected via the SMBus. Using the correct resistor value can properly terminate the output
to the transmission line without having to change the default drive strengths via the SMBus. The default drive strengths for

the single ended outputs are show below, as are the suggested termination resistors for the above topologies. All values
assume Zo = 50 ohms:

Default Drive Strength Table

Default Drive

Optional Drive

RMII 1 Load 2 Loads
33.33MHz 2 Loads 1 Load
25Mhz 2 Loads 1 Load
32.768KHz 2 Loads 1 Load

Series Termination Resistor Values

Series Resistor

Series Resistor

Output Drive | (Rs) for driving 1 | (Rs) for driving 2
Strength Load Loads
1 Load 33 ohms N/A
2 Loads 43 ohms 22 ohms
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9FGP202A

FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Truth Table 1: VitPwr_GD/PD# and OE_96

VtthrTGD/ PD# OE_96 Clocks
Pin 40 Pin 5
0 0 All clocks are powered down
0 1 All clocks are powered down
1 0 All clocks are enabled except DOT96SS

1

1

*All clocks are enabled including DOT96SS

*Assuming DOT96 Output Enable from SMBus Byte2 Bit0 sets to enable (default)

Truth Table 2: VitPwr_GD/PD# and OE_CPU

VitPwr_GD/PD# OE_CPU
Pin 40 Pin6 Clocks
0 0 All clocks are powered down
0 1 All clocks are powered down
1 0 All clocks are enabled except CPUCLK
1 1 *All clocks are enabled including CPUCLK

*Assuming CPUCLK Output Enable from SMBus Byte2 Bit1 sets to enable (default)

Table 1: CPU Spread and Frequency Selection

CPU CPU CPU CPU
SS_EN FS2 FS1 FSO0 CPU Down
Byte 0 Byte 0 Byte 0 Byte 0 MHz Spread %
Bit 3 Bit 2 Bit 1 Bit 0

0 0 0 0 266.67 0%
0 0 0 1 133.33 0%
0 0 1 0 200.00 0%
0 0 1 1 166.67 0%
0 1 0 0 333.33 0%
0 1 0 1 100.00 0%
0 1 1 0 400.00 0%
0 1 1 1 200.00 0%
1 0 0 0 266.67 0.5%
1 0 0 1 133.33 0.5%
1 0 1 0 200.00 0.5%
1 0 1 1 166.67 0.5%
1 1 0 0 333.33 0.5%
1 1 0 1 100.00 0.5%
1 1 1 0 400.00 0.5%
1 1 1 1 200.00 0.5%
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9FGP202A

FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Table2: DOT96 Spread and Frequency Selection Table

DOT96

sS_EN FS3 FS2 FS1 FSO DOT96SS Spread %

Byte 0 Byte 3 Byte 3 Byte 3 Byte 3 MHz

bit 4 bit 3 bit 2 bit 1 bit 0
0 0 0 0 0 96.00 0
0 0 0 0 1 96.00 0
0 0 0 1 0 96.00 0
0 0 0 1 1 96.00 0
0 0 1 0 0 96.00 0
0 0 1 0 1 96.00 0
0 0 1 1 0 96.00 0
0 0 1 1 1 96.00 0
0 1 0 0 0 96.00 0
0 1 0 0 1 96.00 0
0 1 0 1 0 96.00 0
0 1 0 1 1 96.00 0
0 1 1 0 0 96.00 0
0 1 1 0 1 96.00 0
0 1 1 1 0 96.00 0
0 1 1 1 1 96.00 0
1 0 0 0 0 96.00 +/-0.25 Center
1 0 0 0 1 96.00 +/-0.5 Center
1 0 0 1 0 96.00 +/-0.75 Center
1 0 0 1 1 96.00 +/-1.0 Center
1 0 1 0 0 96.00 -0.25 Down
1 0 1 0 1 96.00 -0.50 Down
1 0 1 1 0 96.00 -0.75 Down
1 0 1 1 1 96.00 -1.0 Down
1 1 0 0 0 96.00 -1.25 Down
1 1 0 0 1 96.00 -1.50 Down
1 1 0 1 0 96.00 -1.75 Down
1 1 0 1 1 96.00 2.0 Down
1 1 1 0 0 96.00 -2.25 Down
1 1 1 0 1 96.00 2.5 Down
1 1 1 1 0 96.00 -2.75 Down
1 1 1 1 1 96.00 -3.00 Down
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FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Absolute Maximum Ratings

Stresses above the ratings listed below can cause permanent damage to the 9FGP202A. These ratings, which are standard
values for IDT commercially rated parts, are stress ratings only. Functional operation of the device at these or any other
conditions above those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods can affect product reliability. Electrical parameters are guaranteed only over
the recommended operating temperature range.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | Notes
3.3V Supply Voltage VD Dxxx - GND - 0.5 3.3V GND + 4.5 \ 1
Maximum d|fferer_10e across all VDDdelta ) 05 Vv 1
VDD pins
Storage Temperature Ts - -65 150 ‘C 1
Ambient Operating Temp Tambient - 0 70 °C 1
Junction Temperature Tj - 125 °C 1
Input ESD protection HBM ESD prot - 2000 \Y 1
'Guaranteed by design and characterization, not 100% tested in production.
Electrical Characteristics—DOT96SS 0.7V Current Mode Differential Pair
PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS | Notes
Current Source Output Impedance Zo Vo = Vi 3000 Q 1
Voltage High VHigh | Statistical measurement on single 660 850 mvV 1,3
Voltage Low VLow ended signal -150 150 mV 1,3
Max Voltage Vovs Measurement on single ended 1150 mV 1
Min Voltage Vuds signal using absolute value. -300 mV 1
Crossing Voltage (abs) Vx(abs) 250 550 mV 1
Crossing Voltage (var) d-Vcross Variation of crossing over all 140 mV 1
edges
Long Accuracy ppm see Tperiod min-max values -100 100 ppm 1,2
) . 96.00MHz nominal 10.4135 104198 ns 2
Average period Tperiod
96.00MHz spread 10.4135 104722 ns 2
Absolute min period Tabsmin 96.00MHz nominal/spread 10.1635 10.7222 ns 1,2
Rise Time t, VoL =0.175V, Vy, = 0.525V 175 700 ps 1
Fall Time ts Von = 0.525V Vg = 0.175V 175 700 ps 1
Rise Time Variation d-t, VoL = 0.175V, Voq = 0.525V 125 ps 1
Fall Time Variation d-t; Vo = 0.525V Vo = 0.175V 125 ps 1
Duty Cycle dg Measure ment from differential 45 55 % 1
wavefrom
Measure ment from differential
. t
Jitter, Cycle to cycle joye -cye wavefrom 250 ps 1
*Ta=0-70°C; Vpp=3.3V +/5%; C_=2pF, Rg=33.20hms, Rp=49.90hms, | = 4750hms
'Guaranteed by design and characterization, not 100% tested in production.
2 All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 25.00MHz
3IREF =VDD/(3XRR). For RR= 4750hms (10/0), IREF =2.32mA. IOH =6Xx IREF and VOH =0.7Vv e Zo=500th
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9FGP202A

FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Electrical Characteristics—Input/Supply/Common Output Parameters

PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS | Notes
Input High Voltage Vi 3.3V +/5% 2 Vpp+ 0.3 \Y 1
Input Low Voltage Vi 3.3V +/-5% Vgs- 0.3 0.8 \Y 1
Input High Current iy Vin =V -5 5 uA 1

Iy Vin=0V; Inpuf(s with no pull-up 5 UA 1
resistors
Input Low Current v vl o ol
s n=0V; npyts with pull-up -200 uA ;
resistors
Low Thrashold Input VirLrs 33V +/5% 0.7 Vop+03 |V 1
High Voltage
Low Threshold Input- o
Low Voltaqe V||_J:s 3.3V +/5% Vss 0.3 0.35 \' 1
Operating Current lopa.sop all outputs driven 200 mA 1
all diff pairs driven 30 mA 1
Powerdown Current Ibb3.3PD - - —
all differential pairs tri-stated 8 mA 1
Input Frequency F; Vpp=3.3V 25.00000 MHz 2
Pin Inductance Loin 7 nH 1
Cin Logic Inputs 4 pF 1
Input Capacitance Cout Output pin capacitance 5 pF 1
Cinx X1 & X2 pins 5 pF 1
- From VDD Power-Up or de-
Clk Stabilization Tsme assertion of PD to 1st clock 25 ms !
Modulation Frequency Triangular Modulation 30 33 kHz 1
Tdrive_PD CP U output enab!e after 300 Us 1
PD de-assertion
Tfall_PD PD fall time of 5 ns 1
Trise_PD PD rise time of 5 ns 1
SMBus Voltage Vbp 2.7 55 \" 1
Low-level Output Voltage Vo @ lpy up 04 \Y 1
Current sinking at
Vo, =0.4 Vg lpuLLup 4 mA 1
SCLK/SDATA (Max VIL -0.15) to
T
Clock/Data Rise Time RI2c (Min VIH + 0.15) 1000 ns !
SCLK/SDATA (MinVIH + 0.15) to
Clock/Data Fall Time Trec (Max VIL -0.15) 300 ns !

*TA=0 -70°C; Supply Voltage VDD = 3.3 V +/-5%
'Guaranteed by design and characterization, not 100% tested in production.
2|nput frequency should be measured at the REF pin and tuned to ideal 25.00MHz to meet ppm frequency accuracy on PLL outputs.
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FREQUENCY TIMING GENERATOR FOR PERIPHERALS

Electrical Characteristics—CPU 0.7V Current Mode Differential Pair

PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS | NOTES
Current Source Output Impedance] Zo Vo = Vx 3000 Q 1
Voltage High VHigh | Statistical measurement on single 660 850 mvV 1,3
Voltage Low VLow ended signall -150 150 1\ 1,3
Max Voltage Vovs Measurement on single ended 1150 mV 1
Min Voltage Vuds signal using absolute value. -300 mV 1
Crossing Voltage (abs) Vx(abs) 250 550 mV 1
Crossing Voltage (var) d-Vx Variation of crossing over all 140 mV 1
edges
Long Accuracy ppm see Tperiod min-max values -100 0 100 ppm 1,2
400MHz nominal 24998 2.5000 2.5003 ns 2
400MHz spread 2.4998 2.5128 ns 2
333.33MHz nominal 2.9997 3.0000 3.0003 ns 2
333.33MHz spread 2.9997 3.0154 ns 2
266.66MHz nominal 3.7496 3.7500 3.7504 ns 2
266.66MHz spread 3.7496 3.7692 ns 2
) ) 200MHz nominal 4.9995 5.0000 5.0005 ns 2
Average period Tperiod
200MHz spread 49995 5.0256 ns 2
166.66MHz nominal 5.9994 6.0000 6.0006 ns 2
166.66MHz spread 5.9994 6.0307 ns 2
133.33MHz nominal 7.4993 7.5000 7.5008 ns 2
133.33MHz spread 7.4993 7.5385 ns 2
100.00MHz nominal 9.9990 10.0000 10.0010 ns 2
100.00MHz spread 9.9990 10.0513 ns 2
400MHz nominal/spread 24148 2.5978 ns 1,2
333.33MHz nominal/spread 2.9147 3.1004 ns 1,2
266.66MHz nominal/spread 3.6646 3.8542 ns 1,2
Absolute min/max period Tapsmin/max 200MHz nominal/spread 4.9145 5.1106 ns 1,2
166.66MHz nominal/spread 59144 6.1157 ns 1,2
133.33MHz nominal/spread 74143 7.6235 ns 1,2
100.00MHz nominal/spread 9.9140 10.1363 ns 1,2
Rise Time tr VoL =0.175V, Vou = 0.525V 175 700 ps 1
Fall Time t; V oy =0.525V Vg = 0.175V 175 700 ps 1
Rise Time Variation d-t, VoL =0.175V, Vg, = 0.525V 125 ps 1
Fall Time Variation d-t; Vo = 0.525V Vg =0.175V 125 ps 1
Duty Cycle de Measure ment from differential 45 55 % 1
Measure mvé?w\t/?:gcr)nmdifferential
Jitter, Cycle to cycle ticye-cye wavefrom. CPUCLK 85 ps 1
*Ta=0-70°C; Vpp= 3.3 V +#/5%; C_ =2pF, Rs=83.20hms, Rp=49.90hms, Izer = 4750hms
'Guaranteed by design and characterization, not 100% tested in production.
2 All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 25.000MHz
3IREF =V o/ (8xRR). For Rg=4750hms (1%), lger =2.32mMA. lg; = 6 X Iggrand Vg, = 0.7V @ Z5=500hms.
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Electrical Characteristics—RMII - 50MHz

PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS | NOTES
Long Accuracy ppm see Tperiod min-max values -50 0 50 ppm 1,2
Clock period Tperiod 50.00MHz output nominal 19.990 20.000 20.010 ns 1
Output High Voltage Vou loy =-1 mA 2.4 v 1
Output Low Voltage Voo lo=1mA 0.4 \Y 1
. Vu@MN=10V -33 mA 1
Output High Current lon
VoH@MAX =3.135V -33 mA 1
Output Low Current loL Vo,@MIN=195V 30 mA !
Vo @ MAX=0.4V 38 mA 1
Rise Time t, VoL=0.4V,Voy=2.4V 1 3 ns 1
Fall Time t¢ Vou=2.4V,VoL=0.4V 1 3 ns 1
Duty Cycle du V=15V 35 65 % 1
Group Skew B Vr=15V, 200 ps 1
for each group of 4 outputs
tskew_3v50(7:4)
Jitter, Long Term tiabs V=15V, 10 sec interval 500 ps 1
Jitter, Peak tpeak Vo=1.5V 100 ps 1,3

*TA =0 -70°C; Supply Voltage VDD = 3.3 V +/-5%, CL = 5 pF with Rs as shown in the termination table (unless otherwise specified)
'Guaranteed by design and characterization, not 100% tested in production.

ZAll Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 25.00MHz
%4/2 of the peak-to-peak jitter. (Lg++ ILg-I)/2

Electrical Characteristics—33.33MHz

PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS | NOTES

Long Accuracy ppm see Tperiod min-max values -100 0 100 ppm 1
Clock period Tperiod 33.33MHz output non-spread 29.970 30.000 30.030 ns 1
Absolute min/max period Tabs 33.33MHz output non-spread 29.720 30.000 30.280 ns 1
Output High Voltage Vou loy=-1 mA 2.4 v 1
Output Low Voltage Voo lo. =1mA 0.4 v 1
) Vau@MN=10V -33 mA 1

Output High Current lon
Vo @MAX =3.135V -33 mA 1
Voo@ MIN=195V 30 mA 1

Output Low Current loL
Vo @ MAX=0.4V 38 mA 1
Rise Time t, VoL=0.4V,Voy=2.4V 0.5 2 ns 1
Fall Time te Von=2.4V,Vo =0.4V 0.5 2 ns 1
Duty Cycle du Vr=15V 45 55 % 1
Jitter, Cycle to cycle teye-cye V=15V 250 ps 1

*TA =0 -70°C; Supply Voltage VDD = 3.3 V +/-5%, CL = 5 pF with Rs as shown in the termination table (unless otherwise specified)
'Guaranteed by design and characterization, not 100% tested in production.
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Electrical Characteristics—32.768kHz

PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS| NOTES
Long Accuracy ppm see Tperiod min-max values -100 100 ppm 1
Clock period Tperiod 32.768KHz output nominal 30.518 us 1
Output High Voltage Von lon =-1 mA 2.4 v 1
Output Low Voltage Vo lo,=1mA 04 Vv 1
) Vou@MN=10V -33 mA 1
Output High Current lon
VoH@MAX =3.135V -33 mA 1
Vor@ MIN=195V 30 mA 1
Output Low Current loL
Vo @ MAX=0.4V 38 mA 1
Rise Time t, Vo=0.4V,Voy=2.4V 1 4 ns 1
Fall Time 1 Voy=2.4V,VoL=0.4V 1 ns 1
Duty Cycle du V=15V 45 55 % 1
Jitter, Cycle to cycle tieye-cye Vi=1.5V 500 ps 1
*TA=0 -70°C; Supply Voltage VDD = 3.3 V +/-5%, CL = 5 pF with Rs as shown in the termination table (unless otherwise specified)
'Guaranteed by design and characterization, not 100% tested in production.
Electrical Characteristics—REF - 25MHz
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | Notes
Long Accuracy ppm see Tperiod min-max values -50 50 ppm 1,2
Clock period Tperiod 25.00MHz output nominal 39.980 40.000 40.020 ns 2
Output High Voltage Vou lon=-1 mA 2.4 i 1
Output Low Voltage Vo lop=1mA 04 i 1
) Vo@MIN=10V -29 mA 1
Output High Current lon
Vo @MAX =3.135V -23 mA 1
VoL@ MIN=1.95V 29 mA 1
Output Low Current loL
Vo @ MAX=0.4V 27 mA 1
Rise Time ty Vo=0.4V, Vo, =24V 1 2 ns 1
Fall Time 11 Vou=2.4V, Vo =04V 1 2 ns 1
Skew tsk1 Vr=1.5V 500 ps 1
Duty Cycle dy Vi=1.5V 45 55 % 1
Jitter teyc-cyc Vi=15V 500 ps 1

*TA=0 -70°C; Supply Voltage VDD = 3.3 V +/-5%, CL = 5 pF with Rs as shown in the termination table (unless otherwise specified)

'Guaranteed by design and characterization, not 100% tested in production.
2l Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 25.000MHz
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General SMBus Serial Interface Information

How to Write

¢ Controller (host) sends a start bit

Controller (host) sends the write address

IDT clock will acknowledge

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

Controller (host) sends the byte count = X

IDT clock will acknowledge

Controller (host) starts sending Byte N through Byte
N+X-1

IDT clock will acknowledge each byte one at a time
Controller (host) sends a Stop bit

Index Block Write Operation
Controller (Host) IDT (Slave/Receiver)
T | starTbit
Slave Address
WR WRite
ACK
Beginning Byte = N
| ACK
Data Byte Count = X
| ACK
Beginning Byte N
ACK
o x
0 z 0
0 ® 0
)
Byte N + X - 1
ACK
P stoP bit
Read Address Write Address
*D1 (H) *DO(H)

* By default, SMBADR = 0,
therefore, SMBus WRITE/READ address is DO/D1.

Please see SMBus Address Selection table on page 2.

IDT® FREQUENCY TIMING GENERATOR FOR PERIPHERALS

How to Read

Controller (host) will send a start bit

Controller (host) sends the write address

IDT clock will acknowledge

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

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

IDT clock will acknowledge

IDT clock will send the data byte count = X

IDT clock sends Byte N+X-1

IDT clock sends Byte 0 through Byte X (if X(4) 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

Index Block Read Operation
Controller (Host) IDT (Slave/Receiver)
T | staTbit
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 0
0 @ 0
0 x 0
(0]
Byte N + X - 1
N Not acknowledge
P stoP bit
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SMBus Table: CPU Frequency Select and Spread Spectrum Control Register

Byte 0 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - Reserved Reserved RW Reserved 0
Bit 6 - Reserved Reserved Rev 0.20 Reserved 0
Bit 5 - Reserved Reserved RW Reserved 0
Bit 4 - DOT96 SS_EN DOT96 Spread Spectrum Enable RW Disable [ Enable 0
Bit 3 - CPU SS_EN CPU Spread Spectrum Enable RW 0
Bit 2 - CPU FS2 CPU Freq Select Bit 2 RW See Table 1: 0
Bit 1 - CPU F$1 CPU Freq Select Bit 1 RW CPU Frequency Selection Table 1
Bit 0 - CPU FSO CPU Freq Select Bit 0 RW 0

SMBus Table: RMII Output Control Register

Byte 1 Pin # Name Control Function Type 0 1 PWD
Bit7 24 RMII_7 Enable RMII_7 Output Control RW Disable Enable 1
Bit 6 25 RMIl_6 Enable RMII_6 Output Control RW Disable Enable 1
Bit 5 28 RMIl_5 Enable RMIIl_5 Output Control RW Disable Enable 1
Bit 4 29 RMIl_4 Enable RMII_4 Output Control RW Disable Enable 1
Bit 3 32 RMIl_3 Enable RMII_3 Output Control RW Disable Enable 1
Bit 2 33 RMIl_2 Enable RMII_2 Output Control RW Disable Enable 1
Bit 1 36 RMIl_1 Enable RMII_1 Qutput Control RW Disable Enable 1
Bit 0 37 RMIl_O Enable RMII_0 Output Control RW Disable Enable 1

SMBus Table: DOT, CPU, 32.768KHz, 25MHz and 33.33MHz Outputs Control Register

Byte 2 Pin # Name Control Function Type 0 1 PWD
Bit 7 7,8 CPUCLK PD Drive Mode Driven in PD RW Driven Hi-Z 0
Bit 6 3,4 DOT96SS PD Drive Mode Driven in PD RW Driven Hi-Z 0
Bit 5 22 33.33MHz Enable 33.33MHz Output Control RW Disable Enable 1
Bit 4 17 25MHz_1 Enable 25MHz_1 Qutput Control RW Disable Enable 1
Bit 3 16 25MHz_0 Enable 25MHz_0 Output Control RW Disable Enable 1
Bit 2 13 32.768kHz Enable 32.768KHz Output Control RW Disable Enable 1
Bit 1 6 CPUCLK Enable CPUCLK Output Control RW Disable Enable 1
Bit 0 5 DOT96SS Enable DOT96SS Output Control RW Disable Enable 1

SMBus Table: DOT96 Frequency Select and Spread Spectrum Control Register

Byte 3 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - Reserved Reserved RW Reserved 0
Bit 6 - Reserved Reserved RW Reserved 0
Bit 5 - Reserved Reserved RW Reserved 0
Bit 4 - Reserved Reserved RW Reserved 0
Bit 3 - DOT96SS FS3 DOT96 Freq Select Bit 3 RW 0
Bit 2 - DOT96SS FS2 DOT96 Freq Select Bit 2 RW See Table 2: 0
Bit 1 - DOT96SS FS1 DOT96 Freg Select Bit 1 RW DOT Frequency Selection Table 0
Bit 0 - DOT96SS FSO DOT96 Freq Select Bit 0 RW 0

SMBus Table: RMII Strength Control Register _ —

Byte 4 Pin # Name Control Function Type 0 1 PW|
Bit 7 24 RMII_7 Str RMII_7 Strength Control RW 1-Load (1X) 2-Loads (2X) 0
Bit 6 25 RMII_6 Str RMII_6 Strength Control RW 1-Load (1X) 2-Loads (2X) 0
Bit 5 28 RMII_5 Str RMII_5 Strength Control RW 1-Load (1X) 2-Loads (2X) 0
Bit 4 29 RMII_4 Str RMII_4 Strength Control RW 1-Load (1X) 2-Loads (2X) 0
Bit 3 32 RMII_3 Str RMII_3 Strength Control RW 1-Load (1X) 2-Loads (2X) 0
Bit 2 33 RMII_2 Str RMII_2 Strength Control RW 1-Load (1X) 2-Loads (2X) 0
Bit 1 36 RMII_1 Str RMII_1 Strength Control RW 1-Load (1X) 2-Loads (2X) 0
Bit 0 37 RMII_O Str RMII_O Strength Control RW 1-Load (1X) 2-Loads (2X) 0

SMBus Table: 32.768KHz, 25Mhz and 33.33MHz Strength Control Register

Byte 5 Pin # Name Control Function Type 0 | 1 PWD
Bit7 - Reserved Reserved RW Reserved 0
Bit 6 - Reserved Reserved RW Reserved 0
Bit 5 22 33.33MHz Sir 33.33MHz Strength Control RW 1-Load (1X) 2-Loads (2X) 1
Bit 4 17 25MHz_1 Str 25MHz_1 Strength Control RW 1-Load (1X) 2-Loads (2X) 1
Bit 3 16 25MHz_0 Str 25MHz_1 Strength Control RW 1-Load (1X) 2-Loads (2X) 1
Bit 2 13 32.768kHz Str 32.768kHz Strength Control RW 1-Load (1X) 2-Loads (2X) 1
Bit 1 - Reserved Reserved RW Reserved 0
Bit 0 - Reserved Reserved RW Reserved 0
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SMBus Table: Vendor & Revision ID Register

Byte 6 Pin # Name Control Function Type 0 1 PWD
Bit 7 - RID3 R - - X
Bit 6 - RID2 REVISION ID R - - X
Bit 5 - RID1 R - - X
Bit 4 - RIDO R - - X
Bit 3 - VID3 R - - 0
B!t 2 - VID2 VENDOR ID R - - 0
Bit 1 - VID1 R - - 0
Bit 0 - VIDO R - - 1

SMBus Table: Device ID

Byte 7 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - Device ID 7 (MSB) RW Reserved 0
Bit 6 - Device ID 6 RW Reserved 0
Bit 5 - Device ID 5 RW Reserved 1
Bit 4 - Device ID 4 Device ID RW Reserved 0
Bit 3 - Device ID 3 RW Reserved 0
Bit 2 - Device ID 2 RW Reserved 0
Bit 1 - Device ID 1 RW Reserved 1
Bit 0 - Device ID 0 (LSB) RW Reserved 0

SMBus Table: Byte Count Register

Byte 8 Pin # Name Control Function Type 0 1 PWD
Bit 7 - BC7 RW - - 0
Bit 6 - BC6 RW - - 0
Bit 5 - BC5 RW - - 0
Bit 4 - BC4 Writing to this register configures how| RW - - 0
Bit 3 - BC3 many bytes will be read back. RW - - 1
Bit 2 - BC2 RW - - 0
Bit 1 - BC1 RW - - 0
Bit 0 - BCO RW - - 1

SMBus Table: Reserved

Byte 9 Pin # Name Control Function | Type 0 1 PWD
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 Reserved 0

SMBus Table: PLLs M/N Programming Enable Register

Byte 10 Pin # Name Control Function Type 0 1 PWD
Bit 7 - M/N_EN PLLs M/N Programming Enable RW Disable Enable 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 Reserved 0

SMBus Table: CPU PLL VCO Frequency Control Register

Byte 11 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - N Div8 N Divider Prog bit 8 RW X
Bit 6 - N Div 9 N Divider Prog bit 9 RW The decimal representation of M and N X
Bit 5 - M Div5 RW Divier in Byte 11 and 12 will configure X
Bit 4 - M Div4 RW __ [the VCO frequency. Default at power up X
Bit 3 - M Div3 M Divider Programming bits RW = latch-in or Byte 0 Rom table. VCO X
Bit 2 - M Div2 RW Frequency = 14.318 x [NDiv(9:0)+8] / X
Bit 1 - M Div1 RW [MDiv(5:0)+2] X
Bit 0 - M Div0 RW X
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SMBus Table: CPU PLL VCO Frequency Control Register

Byte 12 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - N Div7 RW X
Bit 6 - N Div6 RW The decimal representation of M and N X
Bit 5 - N Div5 RW Divier in Byte 11 and 12 will configure X
Bit 4 - N Div4 . . . RW the VCO frequency. Default at power up X
Bit 3 - N Div3 N Divider Programming b(7:0) RW = latch-in or Byte 0 Rom table. VCO X
Bit 2 - N Div2 RW Frequency = 14.318 x [NDiv(9:0)+8] / X
Bit 1 - N Div1 RW [MDiv(5:0)+2] X
Bit 0 - N Div0 RW X

SMBus Table: CPU PLL Spread Spectrum Control Register

Byte 13 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - SSP7 RW X
g': g - 22:32 Ew These Spread Spectrum bits in Byte 13 §

i - )
Bit 4 - SSP4 Spread Spectrum Programming RW and 14 W|Il.program the spread X
- . pecentage. Itis recommended to use
Bit 3 - SSP3 b(7:0) RW ICS Spread % table for spread X
Bit 2 - SsP2 RW pread 7 fae 1or sp X
Bit 1 - SSP1 RW programming. X
Bit 0 - SSPO RW X
SMBus Table: CPU PLL Spread Spectrum Control Register

Byte 14 Pin # | Name | Control Function Type | 0 | 1 PWD
Bit 7 Reserved 0
Bit 6 - SSP14 RW. X
Bit 5 - SSP13 RW These Spread Spectrum bits in Byte 13 X
Bit 4 - SSP12 . RW and 14 will program the spread X
Bit 3 - SSP11 Spread Spe(l:)t(r:TSI;’rogram mng RW pecentage. Itis recommended to use X
Bit 2 - SSP10 ' RW ICS Spread % table for spread X
Bit 1 - SSP9 RW programming. X
Bit 0 - SSP8 RW X

SMBus Table: DOT PLL VCO Frequency Control Register

Byte 15 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - N Div8 N Divider Prog bit 8 RW X
Bit 6 - N D',Vg N Divider Prog bit 9 RW The decimal representation of M and N X
B!t 5 - m g'vi gw Divier in Byte 17 and 18 will configure §
gl: g M D!V3 W the VCO frequency. Default at power up X
B:t > - ™ D:XZ M Divider Programming bits W = Byte 0 Rom table. VCO Frequency = X
Bit 1 . M Divi AW 14.318 x [NDiv(9:0)+8] / [MDiv(5:0)+2] X
Bit 0 - M Div0 RW X

SMBus Table: DOT PLL VCO Frequency Control Register

Byte 16 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - N Div7 RW X
Bit 6 - N D!VG RW The decimal representation of M and N X
B!t 5 - N D!VS RW Divier in Byte 17 and 18 will configure X
Bit 4 - N Div4 . . . RW X

- - N Divider Programming b(7:0) the VCO frequency. Default at power up
Bit 3 - N Div3 RW X
Bit 2 - N D2 AW = Byte 0 Rom table. VCO Frequency = X
Bit1 " N Divi RW 14.318 x [NDiv(9:0)+8] / [MDiv(5:0)+2] X
Bit 0 - N Div0 RW X
SMBus Table: DOT PLL Spread Spectrum Control Register

Byte 17 Pin # Name Control Function Type 0 | 1 PWD
Bit 7 - SSP7 RW X
g!t 6 - SSPe RW These Spread Spectrum bits in Byte 19 X

it 5 - SSP5 ) RW and 20 will program the spread X
Bit 4 - SSP4 Spread Spectrum Programming RW . X
- . pecentage. Itis recommended to use
Bit 3 - SSPS b(7:0) RW ICS Spread % table for spread X
Bit 2 - SSP2 RW pread 7 fae 1orsp X
Bit 1 - SSP1 RW programming. X
Bit 0 - SSPO RW X
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SMBus Table: DOT PLL Spread Spectrum Control Register

Byte 18 Pin # | Name [ Control Function Type | 0 [ 1 PWD
Bit 7 Reserved 0
Bit 6 - SSP14 RW X
Bit 5 - SSP13 RW These Spread Spectrum bits in Byte 19 X
Bit 4 - SSP12 . RW and 20 will program the spread X
Bit 3 - SSP11 Spread Spe(;)tr:TsProgrammmg RW pecentage. Itis recommended to use X
Bit 2 - SSP10 (14:8) RW ICS Spread % table for spread X
Bit 1 - SSP9 RW programming. X
Bit 0 - SSP8 RW X

SMBus Table: Reserved

Byte 19 Pin # | Name Control Function Type | 0 1 PWD
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 Reserved 0

SMBus Table: Reserved

Byte 20 Pin # | Name Control Function Type | 0 1 PWD
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 Reserved 0

SMBus Table: Reserved

Byte 21 Pin # | Name Control Function Type | 0 1 PWD
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 Reserved 0
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Package Outline and Package Dimensions (40-pin MLF)

(Ref)
Seating Plane Np-1)x - > Np & N
. ° ?‘t ( DRe)f)IEI Even
ndex Area
N j j A3 TL /ﬂ = |fr511,y£)NE
1 1 j/ Anvil 77U U U U 2 are Even
2 v Singulation ; A = g’
|:E:| - or-- E2 + = C2 ‘ (NE_1)XE|
E2 g |4 (Reh
| v 2 b | dv v
Top View ~Sawn * &=
\ Singulation m NN 1
»‘ A < (Ref) °
4—@—» Np &Nz  [e}» | Thermal Base
Odd »[)/22¢
< D2 »
N 0.08) C
Millimeters
Symbol Min Max
A 0.8 1.0
Al 0 0.05
A3 0.25 Reference
b 0.18 0.3
e 0.50 BASIC
D x E BASIC 6.00 x 6.00

D2 MIN./MAX. 2.75 3.00
E2 MIN./MAX. 2.75 3.00

L MIN./MAX. 0.3 0.5
Np 10
Ng 10
Ordering Information
Part / Order Number | Shipping Packaging Package Temperature
9FGP202AKLF Trays 40-pin MLF 0to+70°C
9FGP202AKLFT Tape and Reel 40-pin MLF 0to+70°C

"LF" suffix to the part number are the Pb-Free configuration and are RoHS compliant.

“A” is the device revision designator (will not correlate with the datasheet revision).

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology (IDT) assumes
no responsibility for either its use or for the 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 applications. Any other applications
such as those requiring extended temperature range, 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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Revision History

Rev. |lIssue Date Who Description Page #
D 7/5/2011 D. Chan |Updated datasheet template
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2026 Renesas Electronics Corporation. All rights reserved.
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