1RENESAS

PC MAIN CLOCK - CK540

Recommended Application:
Calistoga Based Ultra-Mobile PC (UMPC)

Output Features:

e 2-CPU Low Power differential push-pull pairs
e 1-ITP low power differential push-pull pair

e 4 -SRC low power differential push-pull pairs

e 1-LCD100 SSCD low power differential
push-pull pair

e 1-DQOT96 low power differential push-pull
pair

e 3-PCl, 33MHz

e 1-USB, 48MHz

e 1-REF 14.31818MHz

Pin Configuration

9UMS9001

Features/Benefits:

Supports Dothan ULV CPUs with 100 and
133 MHz CPU outputs

Dedicated TEST/SEL and TEST/MODE pins
saves isolation resistors on pins

PCI_SRC and CPU STOP inputs for power
manangment

Fully integrated Vreg

Integrated series resistors on differential
outputs

Supports split rail operation for maximum
power savings

Also runs from single 3.3V rail
1.05V-3.3V support for differential VDDIO
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9UMS9001

PC MAIN CLOCK - CK540

Pin Description

PIN # PIN NAME TYPE DESCRIPTION
1 X2 OUT |Crystal output, nominally 14.318MHz.
2 X1 IN |Crystal input, Nominally 14.318MHz.
3 |VDDREFIO_3.3 PWR |Power pin for the REF output and crystal oscillator. 3.3V nominal.
4 REFO OUT |3.3V 14.318MHz reference clock
5 SDATA /0 |Data pin for SMBus circuitry, 5V tolerant.
6 |SCLK IN | Clock pin of SMBus circuitry, 5V tolerant.
7 |tesT sEL IN zé);;/igpm that puts the part in test mode. This is a realtime input. See the Test Clarification Table for
8 |TEST_MODE IN |When Test mode is selected, this chooses either hi-Z or REF/N for the outputs.
9 PCI_STOP# IN |3.3V tolerant input that stops all PCI and SRC clocks, except those set to be free running.
10 |VDDIO_PCI3.3 PWR |3.3V power supply for the PCI outputs
11 |PCIO OUT |3.3V PCl clock output.
12 |PCH OUT |3.3V PCI clock output.
13 |PCI_F2 OUT |Free running 3.3V PCI clock output
14 |GNDPCI PWR |Ground for PCI output clocks.
15 |GND48 PWR |Ground for the USB clock.
16 |USB_48MHz OUT | Fixed 3.3V 48MHz USB clock output
17 |vDD48I0_3.3 PWR [3.3V Power supply for the 48MHz output
18 |VDD48PLL_3.3 PWR |3.3V Power supply for the 48/96MHz PLL
19 |VDDIO_96Mhz PWR |Power supply for DOT96 output. VDD_IO =1.05to 3.3V +/-5%.

Complement side of low-power CK505-type 96MHz differential clock. Rs is integrated (No external

20 |DOT96C_LPRS ouT . . ;
series resistor required).

21 |poToeT LPRs ouT Trug side of Ipw-power CK505-type 96MHz differential clock. Rs is integrated (No external series
resistor required).

22 |GND PWR |Ground for 96MHz output

23 |GND PWR |Ground for LCD 100 MHz output.

24 |LcD100C_LPRS ouT Complement S|d§ of Iow-power QK505-type LCD100MHz spreading differential clock. Rs is integrated
(No external series resistor required).

25 |LcD100T LPRS ouT True side of.Iow-po.wer CKSQS-type LCD100MHz spreading differential clock. Rs is integrated (No
external series resistor required).

26 |vDDIO_LCD PWR |Power supply for LCD100 output. VDD_IO =1.05 to 3.3V +/-5%.

27 |VDDLCDPLL_3.3 PWR |3.3V Power supply for the LCD100 Spreading PLL

28 |CLKREQ1# IN Cloc!( request input for SRC output pair 1. See the SRC, LCD, DOT Power Management Table for
details
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9UMS9001

PC MAIN CLOCK - CK540

Pin Description (continued)

PIN # PIN NAME TYPE DESCRIPTION

29 |cLKREQO# IN dC;ct);:ilrsrequest input for SRC output pair 0. See the SRC, LCD, DOT Power Management Table for
Complement side of low-power CK505-type SRCO differential clock. Rs is integrated (No external
series resistor required).
True side of low-power CK505-type SRCO differential clock. Rs is integrated (No external series
resistor required).
Complement side of low-power CK505-type SRC1 differential clock. Rs is integrated (No external
series resistor required).
True side of low-power CK505-type SRC1 differential clock. Rs is integrated (No external series

30 |SRCOC_LPRS ouT

31 |SRCOT_LPRS ouT

32 |SRC1C_LPRS ouT

33 |SRC1T_LPRS ouT ) )
resistor required).
34 |GNDSRC PWR |Ground for SRC clocks
35 |VDDIO_SRC PWR |Power supply for SRC outputs. VDD_IO =1.05 to 3.3V +/-5%.
36 |srcac LPRs ouT Complement side of low-power CK505-type SRC2 differential clock. Rs is integrated (No external

series resistor required).

True side of low-power CK505-type SRC2 differential clock. Rs is integrated (No external series
resistor required).

Complement side of low-power CK505-type SRC3 differential clock. Rs is integrated (No external
series resistor required).

True side of low-power CK505-type SRC3 differential clock. Rs is integrated (No external series

37 |SRC2T_LPRS ouT

38 |SRC3C_LPRS ouT

39 |SRC3T_LPRS ouT ) )
resistor required).
40 |VDDCORE_3.3 PWR |3.3V Power supply for 3.3V core
41 |CLKREQ3# IN g:t):ilrsrequest input for SRC output pair 3. See the SRC, LCD, DOT Power Management Table for
42 |CLKREQ2# IN dC:t):ilrsrequest input for SRC output pair 2. See the SRC, LCD, DOT Power Management Table for

Low threshold Frequency Select input. See Table 1: CPU Frequency Select Table and the Vih_fs and
Vil_fs specifications.

44 |CPU_STOP# IN |Stops all CPU clocks except those set to be free running.

Complement side of low-power CK505-type CPUITP differential clock. Rs is integrated (No external
series resistor required). Note that this pin is NOT muxed with an SRC output.

True side of low-power CK505-type CPUITP differential clock. Rs is integrated (No external series
resistor required).

Complement side of low-power CK505-type CPU1 differential clock. Rs is integrated (No external
series resistor required). Note that this pin is NOT muxed with an SRC output.

True side of low-power CK505-type CPU1 differential clock. Rs is integrated (No external series

43 |FSLB IN

45 [CPUITPC_LPRS ouT

46 [CPUITPT_LPRS ouT

47 |CPU1C_LPRS ouT

48 |CPU1T_LPRS ouT ) )

resistor required).
49 |VDDIO_CPU PWR |Power supply for CPU outputs. VDD_IO =1.05 to 3.3V +/-5%.
50 |GNDCPU PWR |Ground Pin for CPU Outputs

Complement side of low-power CK505-type CPU1 differential clock. Rs is integrated (No external

series resistor required). Note that this pin is NOT muxed with an SRC output.

52 |cPUOT LPRS ouT Trug side of Ipw-power CK505-type CPU1 differential clock. Rs is integrated (No external series
resistor required).

53 |VDDCPUPLL_3.3 PWR [3.3V Power Supply for CPU PLL.

Notifies 9UMS9001 to sample latched inputs or enter power down mode.
1 = Power down mode

51 |CPUOC_LPRS ouT

54 |CK_PWRGD#PD IN Falling Edge = Sample latched inputs
0 = Normal operation
Low threshold Frequency Select input. See Table 1: CPU Frequency Select Table and the Vih_fs and
55 |FSLC IN ) .
Vil_fs specifications.
56 |GNDREF PWR |Ground pin for crystal oscillator circuit and REF output
IDT® PC MAIN CLOCK - CK540 1247C—06/16/11
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9UMS9001
PC MAIN CLOCK - CK540

Functional Block Diagram

X1, , REF
T x| osc y
N PCI
r——>
CPU/SRC/ . SRC(3:0)
A\ > PC P >
CPU(2:0)
SS-PLL P >
\ )| LCDSS N
PLL
Fixed DOT96MHZ
A
_’ EXACT d
48MHz 48MHZ
P >
FSLC,
FSLB,
CKPWRGD#/PD,
PCI_STOP#_
CPU_STOP# ; Control
CLKREQ(3:0)# Logic
L4
ITP_EN
TESTSEL,
TESTMODE,
v
Power Groups
Pin Number Description
VvDD3.3V | VDDIO 1.05~3.3V GND P
49 Low power outputs
) 50 CPUCLK Analog
53 Master Clock, Analog
35 Low power outputs
70 34 SRCCLK Analog
26 Low power outputs
>7 23 LCDCLK PLL
19 22 DOT 96Mhz Low power outputs
17, 18 15 USB 48
3 56 Xtal, REF
10 14 PCICLK
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PC MAIN CLOCK - CK540

Table 1: CPU Frequency Select Table

FS|_C1 FS|_B1 CPU SRC PCI REF usB DOT
Bob7 | BOb6 MHz MHz MHz MHz MHz MHz
0 0 133.33 100.00 33.33 14.318 48.00 96.00
0 1 Reserved
1 0 100.00
] ] 500.00 100.00 33.33 14.318 48.00 96.00
1. F§ C is a low-threshold input.Please see V| gsand V, ¢ specifications in
the Input/Supply/Common Output Parameters Table for correct values.
Also refer to the Test Clarification Table.
Table 2: LCD Quick Configuration
B1b3 | B1b2 Bib1 | Bibo [Lin24/25 Spread Comment
MHz %
0 0 0 0 100.00 |0.25% Down Spread | LCDCLK
0 "0 0 1 100.00 |0.5% Down Spread LCDCLK
0 0 1 0 100.00 |1% Down Spread LCDCLK
0 0 1 1 100.00 |1.25% Down Spread | LCDCLK
0 1 0 0 100.00 |1.5% Down Spread LCDCLK
0 1 0 1 100.00 |2% Down Spread LCDCLK
0 1 1 0 100.00 |2.5% Down Spread LCDCLK
0 1 1 1 100.00 |3.0% Down Spread LCDCLK
1 0 0 0 100.00 |0.25% Center Spread | LCDCLK
1 0 0 1 100.00 |0.5% Center Spread LCDCLK
1 0 1 0 100.00 |1% Center Spread LCDCLK
1 0 1 1 100.00 |1.25% Center Spread | LCDCLK
1 1 0 0 100.00 |1.5% Center Spread | LCDCLK
1 1 0 1 100.00 |2% Center Spread LCDCLK
1 1 1 0 100.00 |2.5% Center Spread LCDCLK
1 1 1 1 100.00 |3.0% Center Spread LCDCLK
Table 3: I0_Vout select table
B5b2 B5b1 B5b0 | 10_Vout
0 0 0 0.3V
0 0 1 0.4v
0 1 0 0.5V
0 1 1 0.6V
1 0 0 0.7v
1 0 1 0.8V
1 1 0 0.9v
1 1 1 1.0v
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PC MAIN CLOCK - CK540

Absolute Maximum Ratings

Frequency

PARAMETER SYMBOL CONDITIONS MIN MAX |UNITS| Notes
Maximum Supply Voltage VDDxxx_3.3 Supply Voltage 4.6 \ 1,7
Maximum Supply Voltage VDDxxx_1.8 Supply Voltage 2.3 \ 1,7
Maximum Supply Voltage VDDxxx_lO |Low-Voltage Differential I/O Supply 3.8 Vv 1,7

Maximum Input Voltage Vi 3.3V LVCMOS Inputs 4.6 \Y 1,7,8
Minimum Input Voltage \'A Any Input GND-0.5 Vv 1,7
Storage Temperature Ts - -65 150 ‘C 1,7
Input ESD protection ESD prot Human Body Model 2000 Vv 1,7
Electrical Characteristics - Input/Supply/Common Output Parameters

PARAMETER SYMBOL CONDITIONS MIN MAX  |UNITS| Notes
Ambient Operating Temp Tambient - 0 70 °C 1

Supply Voltage VDDxxx_3.3 Supply Voltage 3.135 3.465 Vv 1

Supply Voltage VDDxxx_1.8 Supply Voltage 1.71 1.89 Vv 1

Supply Voltage VDDxxx_lO |Low-Voltage Differential I/O Supply 1.05 3.465 \" 1

Input High Voltage Viuse Single-ended inputs 2 Vpp+0.3 \' 1
Input Low Voltage A Single-ended inputs Vgg-0.3 0.8 \'% 1
Input Leakage Current In Vin = Voo, Vin=GND -5 5 uA 1
Inputs with pull or pull down
Input Leakage Current Inres resistors -200 200 uA 1
Vin= VDD,VIN=GND

Output High Voltage Vouse Single-ended outputs, |, =-1mA 24 \'% 1
Output Low Voltage Vose Single-ended outputs, I, =1 mA 0.4 \Y 1
Output High Voltage Vonoie Differential Outputs 0.7 0.9 \'% 1
Output Low Voltage Voo Differential Outputs 0.4 \' 1

Low Threshold Input- o
High Voltage (Test Mode) Vie_rs test 33V 5% 2 Vopt03 |V !

Low Threshold Input- o
High Voltage Vii rs 3.3V +/-5% 0.7 1.5 Vv 1

Low Threshold Input- o
Low Voltage ViLrs 3.3V +-5% Vgs- 0.3 0.35 Vv 1
Operating Supply Current loo pEFAULT 3.3V supply, LCDPLL off 80 mA 1
Iob. L coen 3.3V supply, LCDPLL enabled 100 mA 1

0.8V supply, Differential 10 current,
loo 10 all outputs enabled 25 mA !
Iop_pos.s 3.3V supply, Power Down Mode 1 mA 1
Power Down Current

Iop_poio 0.8V 10 supply, Power Down Mode 0.1 mA 1
Input Frequency F; Vpp=3.3V 15 MHz 2
Pin Inductance Lo, 7 nH 1
Cn Logic Inputs 1.5 5 pF 1
Input Capacitance Cout Output pin capacitance 6 pF 1
Cinx X1 & X2 pins 7 pF 1
Spread Spectrum Modulation f Triangular Modulation 30 33 kHz | 1

IDT® PC MAIN CLOCK - CK540
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PC MAIN CLOCK - CK540

AC Electrical Characteristics - Input/Common Parameters

PARAMETER SYMBOL CONDITIONS MIN MAX  |UNITS| Notes
Clk Stabilization Tomms :;;’g:ti\(’)?gf?g:trﬁgfélgi'k 18 ms 1
R AR
Tdrive_PD# Tomro D'fferegg‘i g:tz:tseerr‘:‘:r']e after 30 | us 1
e o | Tawe | ooammeedt o |w |
Tfall_PD# Tear Fallrise time of PD#, PCI_STOP# 5 ns 1
Trise_PD# Trse and CPU_STOP# inputs 5 ns 1
AC Electrical Characteristics - Low Power Differential Outputs
PARAMETER SYMBOL CONDITIONS MIN MAX  |UNITS|NOTES
Rising Edge Slew Rate tsir Differential Measurement 1 4 Vins 1,2
Falling Edge Slew Rate tar Differential Measurement 1 4 Vins 1,2
Rise/Fall Time Variation tsLvan Single-ended Measurement 125 ps 1
Maximum Output Voltage Ve Includes overshoot 1150 mV 1
Minimum Output Voltage Viow Includes undershoot -300 mV 1
Differential Voltage Swing Vswing Differential Measurement 300 mV 1
Crossing Point Voltage Vyass Single-ended Measurement 300 550 mV 1,3,4
Crossing Point Variation Vyassvar Single-ended Measurement 140 mV 1,35
Duty Cycle Deyve Differential Measurement 45 55 % 1
CPU Jitter - Cycle to Cycle CPUJ,c Differential Measurement 85 ps 1
SRC Jitter - Cycle to Cycle SRCJcoc Differential Measurement 125 ps 1
DOT Jitter - Cycle to Cycle DOTJcye Differential Measurement 250 ps 1
CPU[1:0] Skew CPUgxewo Differential Measurement 100 ps 1
CPU[2_ITP:0] Skew CPUgyewso Differential Measurement 150 ps 1
SRC[3:0] Skew SRCqyew Differential Measurement 250 ps 1
Electrical Characteristics - PCICLK/PCICLK_F
PARAMETER SYMBOL CONDITIONS MIN MAX |UNITS[NOTES
Long Accuracy ppm see Tperiod min-max values -300 300 ppm 1,6
Clock period o 33.33MHz output nominal 29.99100 30.00900 ns 6
33.33MHz output spread 30.15980 ns 6
Absolute min/max period L 33.33MHz output nominal/spread | 29.49100 | 30.65980 | ns 6
Output High Voltage Vou loy=-1mA 24 \' 1
Output Low Voltage Vo lo, =1mA 0.4 \ 1
Output High Current lon Von @MIN=1.0V 33 mA !
Vo @MAX =3.135 V -33 mA 1
Output Low Current lou Vo @ MIN=1.95V 30 mA !
Vo @ MAX =04V 38 mA 1
Rising Edge Slew Rate tsir Measured from 0.8 to 2.0 V 1 4 Vins 1
Falling Edge Slew Rate tar Measured from 2.0t0 0.8 V 1 4 Vins 1
Duty Cycle d, Vo=15V 45 55 % 1
Skew toow V;=15V 250 ps 1
Intentional PCI-PCI delay tieiay V;=15V 0 nominal ps 1,9
Jitter, Cycle to cycle tioyeoye V;=15V 500 ps 1
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PC MAIN CLOCK - CK540

Electrical Characteristics - USB48MHz

PARAMETER SYMBOL CONDITIONS MIN MAX |UNITS[NOTES
Long Accuracy ppm see Tperiod min-max values -100 100 ppm 1,2
Clock period period 48.00MHz output nominal 20.83125 | 20.83542 | ns 2
Absolute min/max period Toos 48.00MHz output nominal 20.48130 | 21.18540| ns 2
Output High Voltage Vou loy=-1mA 24 \' 1
Output Low Voltage Vo lo, =1mA 0.4 \ 1
Output High Current lon Von @MIN=1.0V 29 mA !
Vou@MAX =3.135 V -23 mA 1
Output Low Current lou Vo @ MIN=1.95V 29 mA !
Vo @ MAX =04V 27 mA 1
Rising Edge Slew Rate tsir Measured from 0.8 to 2.0 V 1 2 Vins 1
Falling Edge Slew Rate tar Measured from 2.0t0 0.8 V 1 2 Vins 1
Duty Cycle d, Vo=15V 45 55 % 1
Jitter, Cycle to cycle teyeocye V:=15V 350 ps 1

Electrical Characteristics - SMBus Interface

PARAMETER SYMBOL CONDITIONS MIN MAX |UNITS| Notes
SMBus Voltage Voo 2.7 5.5 \'% 1
Low-level Output Voltage Vosus @ loy e 0.4 \ 1
Current sinking at | SMB Data Pl 4 A ]
VOLSMB =04 \Yj PULLUP ata Pin m
SCLK/SDATA (Max VIL - 0.15) to
Clock/Data Rise Time Trizo (Min VIH + 0.15) 1000 ns !
SCLK/SDATA (Min VIH +0.15) to
Clock/Data Fall Time Trizo (Max VIL - 0.15) 300 ns !
Maximum SMBus Operating Founus Block Mode 100 KHz 1
Frequency
IDT® PC MAIN CLOCK - CK540 1247C—06/16/11
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PC MAIN CLOCK - CK540

Electrical Characteristics - REF-14.318MHz

PARAMETER SYMBOL CONDITIONS MIN MAX  |UNITS| Notes
Long Accuracy ppm see Tperiod min-max values -300 300 ppm 1,2
Clock period T period 14.318MHz output nominal 69.8203 | 69.8622 ns 2
Absolute min/max period Toos 14.318MHz output nominal 69.8203 | 70.86224 [ ns 2
Output High Voltage Vou loy=-1mA 24 \'% 1
Output Low Voltage Vo loo =1mMA 0.4 \'% 1
, Vo @MIN=1.0V,
Output High Current lon -33 -33 mA 1
Vo @MAX =3.135 V
Vo @MIN =195V,
Output Low Current lo. 30 38 mA 1
Vo @VAX =04V
Rising Edge Slew Rate tsir Measured from 0.8 to 2.0 V 1 4 Vins 1
Falling Edge Slew Rate L Measured from 2.0t0 0.8 V 1 4 Vins 1
Duty Cycle d, V=15V 45 55 % 1
Jitter ticyecye V=15V 1000 ps 1

Notes on Electrical Characteristics:

'Guaranteed by design and characterization, not 100% tested in production.
2Slew rate measured through Vswing centered around differential zero
3Vxabs is defined as the voltage where CLK = CLK#

4Only applies to the differential rising edge (CLK rising and CLK# falling)

5 Defined as the total variation of all crossing voltages of CLK rising and CLK# falling. Matching applies to rising edge rate of
CLK and falling edge of CLK#. It is measured using a +/-75mV window centered on the average cross point where CLK meets
CLK#. The average cross point is used to calculate the voltage thresholds the oscilloscope is to use for the edge rate

ralrulatinne

8 All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 14.31818MHz
7 Qperation under these conditions is neither implied, nor guaranteed.

8 Maximum input voltage is not to exceed maximum VDD

9 See PCI Clock-to-Clock Delay Figure

IDT® PC MAIN CLOCK - CK540 1247C—06/16/11
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PC MAIN CLOCK - CK540

General I2C serial interface information for the 9UMS9001

How to Write:

e Controller (host) sends a start bit.
e Controller (host) sends the write address D2 "
e |ICS clock will acknowledge
* Controller (host) sends the beginning byte location = N
e ICS clock will acknowledge
e Controller (host) sends the data byte count = X
e ICS clock will acknowledge
* Controller (host) starts sending Byte N through
Byte N + X -1
(see Note 2)
* |CS clock will acknowledge each byte one at a time
e Controller (host) sends a Stop bit

Index Block Write Operation

Controller (Host) ICS (Slave/Receiver)
T | starT bit
Slave Address D2,
WR | WRite
ACK
Beginning Byte = N
ACK
Data Byte Count = X
ACK
Beginning Byte N
ACK
o g
O @ O
@] X @)
©)
Byte N+ X-1
ACK
P | stoP bit

IDT® PC MAIN CLOCK - CK540

How to Read:

e Controller (host) will send start bit.

¢ Controller (host) sends the write address D2,

¢ |CS clock will acknowledge

e Controller (host) sends the begining byte
location =N

¢ |CS clock will acknowledge

¢ Controller (host) will send a separate start bit.

¢ Controller (host) sends the read address D3

¢ |CS clock will acknowledge

* ICS clock will send the data byte count = X

e |CSclock sends Byte N + X -1

* ICS clock sends Byte 0 through byte X (if X ,,
was written to byte 8).

e Controller (host) will need to acknowledge each byte

e Controller (host) will send a not acknowledge bit

e Controller (host) will send a stop bit

Index Block Read Operation
Controller (Host) ICS (Slave/Receiver)
T | starT bit
Slave Address D2,
WR | WRite
ACK
Beginning Byte =N
ACK
RT | RepeatstarT
Slave Address D3,
RD | ReaD
ACK
Data Byte Count = X
ACK
Beginning Byte N
ACK
) O
O @ O
O > @)
©)
Byte N+ X -1
N Not acknowledge
P stoP bit
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9UMS9001

PC MAIN CLOCK - CK540

Byte 0 FS Readback, SS Enable, STOP Control Register

Bit{ Pin Name Description Type 0 1 Default
7 - FSLC CPU Freq. Sel. Bit MSB RW Latch
6 FSLB CPU Freq. Sel. Bit LSB RW See Frequency Select Table Latch
5 CPU_SS_EN Spread spectrum enable for CPU/SRC/PCI outputs RW SS Disabled SS Enabled 1
4 LCD_Enable Turns On LCD PLL RW Off On 1
3 SRC3_STOP SRC 3 Stop Control RW . 0
Stops with
2 SRC2_STOP SRC 2 Stop Control RW Free Running PCl STOP# 0
1 SRC1_STOP SRC 1 Stop Control RW As_sertion 0
0 SRCO_STOP SRC 0 Stop Control RW 0
Byte 1 LCD Quick Config and CPU Stop ControlRegister
Bit| Pin Name Description Type 0 1 Default
7 CPU_ITP_STOP CPU_ITP Stop Control RW Stops with 0
6 CPU1_STOP CPU1 Stop Control RW Free Running CPU_STOP# 1
5 CPUO_STOP CPUQ Stop Control RW assertion 1
4 LCD_SS_EN Turns on SS for LCD PLL RW Off On 1
3 LCD_SSC_SEL Select down or center SSC RW Down spread Center spread 0
2 LCD_CF2 PLL3 Quick Config Bit 2 RW 0
1 LCD_CF1 PLL3 Quick Config Bit 1 RW | See Table 2: LCD Quick Configuration 0
0 LCD_CFO PLL3 Quick Config Bit 0 RW 1
Byte 2 Output Enable and Stop Control Register
Bit| Pin Name Description Type 0 1 Default
7 PCI_F2_STOP Free running PCI Stop Control RW Stops with 0
6 PCI1_STOP PCI1 Stop Control RW Free Running PCI_STOP# 1
5 PCIO_STOP PCI 0 Stop Control RW assertion 1
4 REF_OE Qutput enable for REF RW Output Disabled Output Enabled 1
3 USB_OE Output enable for USB RW Output Disabled Output Enabled 1
2 PCIF2_OE Output enable for PCI2 RW Output Disabled Output Enabled 1
1 PCI1_OE Output enable for PCI1 RW Output Disabled Output Enabled 1
0 PCI0_OE Output enable for PCIO RW Output Disabled Output Enabled 1
Byte 3 Output Enable Register
Bit{ Pin Name Description Type 0 1 Default
7 CPU_ITP_OE Qutput enable for CPU_ITP RW Output Disabled Qutput Enabled 1
6 CPU1_OE Output enable for CPU1 RW Output Disabled Output Enabled 1
5 CPUQ_OE Output enable for CPUO RW Output Disabled Output Enabled 1
4 Reserved Reserved RW 0
3 SRC3_OE Output enable for SRC4 RW Output Disabled Output Enabled 1
2 SRC2_OE Output enable for SRC4 RW Output Disabled Output Enabled 1
1 SRC1_OE Output enable for SRC4 RW Output Disabled Output Enabled 1
0 SRC0_OE Output enable for SRC4 RW Output Disabled Output Enabled 1
Byte 4 Output Enable and CLKREQ# Control Register
Bit| Pin Name Description Type 0 1 Default
7 DOT96_OE Output enable for DOT96 RW Output Disabled Output Enabled 1
6 LCD100_OE Qutput enable for LCD100 RW Output Disabled Output Enabled 1
5 Reserved Reserved RW 0
4 Reserved Reserved RW 0
3 SRC3_CR SRC3 CLKREQS3# Enable RW 0
2 SRC2_CR SRC2 CLKREQ2# Enable RW Not controlled by Controlled by 0
1 SRC1_CR SRC1 CLKREQ1# Enable RW CLKREQ# CLKREQ# 0
0 SRCO0_CR SRCO0 CLKREQO# Enable RW 0

IDT® PC MAIN CLOCK - CK540
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PC MAIN CLOCK - CK540

Byte 5 Drive Strength Control Register

Bit| Pin Name Description Type 0 1 Default
7 PCI_F2 Strength Sets the PCI_F2 output drive strength RW 1

6 PCI1 Strength Sets the PCI1 output drive strength RW 1

5 PCIO Strength Sets the PCIO output drive strength RW 1 Load 2 Loads 1

4 48MHz Strength Sets the 48MHz output drive strength RW 1

3 REF Strength Sets the REF output drive strength RW 2 Loads 3 Loads 1

2 10_VOUT2 10 Output Voltage Select (Most Significant Bit) RwW . . 1

1 10_VOUT1 10 Output Voltage Select RW See T?gff::jnviglg g‘\f)'em'on 0

0 10_VOUTO IO Output Voltage Select (Least Significant Bit) RW ) 1

Byte 6 Reserved Register

Bit{ Pin Name Description Type 0 1 Default
7 Reserved Reserved RW 0
6 Reserved Reserved RW 0
5 Reserved Reserved RW 0
4 Reserved Reserved RW 0
3 Reserved Reserved RW 0
2 Reserved Reserved RW 0
1 Reserved Reserved RW 0
0 Reserved Reserved RW 0

Byte 7 Vendor ID/ Revision ID

Bit{ Pin Name Description Type 0 1 Default

7 Rev Code Bit 3 R X

6 Rev Code Bit 2 Revision ID R X

5 Rev Code Bit 1 R X

4 Rev Code Bit 0 R Vendor specific X

3 Vendor ID bit 3 R 0

2 Vendor ID bit 2 Vendor ID R 0

1 Vendor ID bit 1 ICS is 0001, binary R 0

0 Vendor ID bit 0 R 1
Byte 8 Device ID Register

Bit{ Pin Name Description Type 0 | 1 Default

7 Device_ID3 R 0

6 Device_ID2 Package ID code R Devide ID = 0011 Hex 0

5 Device_ID1 R 56-pin QFN 1

4 Device_ID0O R 1

3 Reserved Reserved RW 0

2 Reserved Reserved RW 0

1 Reserved Reserved RW 0

0 Reserved Reserved RW 1
Byte 9 Test Mode Register

Bit| Pin Name Description Type 0 1 Default

Stops with
7 LCD_STOP LCD Stop Control RW Free Running PCI_STOP# 0
assertion

6 Reserved Reserved RW 0

5 Reserved Reserved RW 0

4 Test Mode Select Allows test select, ignores Test Sel input pin RW Qutputs HI-Z Qutputs = REF/N 0

3 Test Mode Entry Enters into test mode, ignores input pin RW Normal operation Test mode 0

2 Reserved Reserved RW 0

1 Reserved Reserved RW 0

0 PLL1_SS PLL1 Spread Spectrum Mode RW Down-spread Center-spread 0
IDT® PC MAIN CLOCK - CK540 1247C—06/16/11
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Test Clarification Table
Comments HW SW

TEST REF/N or
TEST_SEL |TEST_MODE|ENTRY BIT HI-Z

HW PIN HW PIN B9b3 B9b4 OUTPUT
<2.0V X 0 0 NORMAL
>2.0V 0 X 0 HI-Z
>2.0V 0 X 1 REF/N
Power-up w/ TEST_SEL = 1 to enter test mode >2.0V 1 X 0 REF/N
Cycle power to disable test mode
TEST_MODE -->low Vth input
TEST_MODE is a real time input >2.0V 1 X 1 REF/N
<2.0V X 1 0 HI-Z

If TEST_SEL HW pin is 0 during power-up,
test mode can be invoked through B9b3.

If test mode is invoked by B9b3, only B9b4
is used to select HI-Z or REF/N <2.0V X 1 1 REF/N
FSLB/TEST_Mode pin is not used.

Cycle power to disable test mode, one shot control

B9b3: 1= ENTER TEST MODE, Default = 0 (NORMAL OPERATION)
B9b4: 1= REF/N, Default = 0 (HI-Z)

IDT® PC MAIN CLOCK - CK540 1247C—06/16/11
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Seating Plane —~,

(Ref.)

_’(ND_(rze)f)f)@‘_ NEQ/S(nNE
Index Area Al—Pie
U +|_<_A3 ;L N (Typ)
4 , ] U Uju § FIfND&NE
: ﬁ , An;/ll' A - 1 are Even
ingulation | ? = 2_£ f
* S (NE - 1)XIEI
— OR — 5 E2 S = o Ren)
Py * -
Top|View Sawn ¢ *2 = __t
Singulation {
an L0 N °
N ‘ (Ref.)%' > ‘D? Thermal
. /4—@—» —» A |le— Np& N, > /24— Base
Odd
@ Chamfer 4x <«— D2 —p
0.6 x 0.6 max C
OPTIONAL
THERMALLY ENHANCED, VERY THIN, FINE PITCH
QUAD FLAT /NO LEAD PLASTIC PACKAGE
DIMENSIONS DIMENSIONS
SYMBOL MIN. MAX. ICS 56L
A 0.8 1.0 SYMBOL TOLERANCE
A1 0 0.05 N 56
A3 0.25 Reference Np 14
b 0.18 0.3 N 14
e 0.50 BASIC D x E BASIC 8.00 x 8.00
D2 MIN. / MAX. | 4.35/4.65
E2 MIN. / MAX. | 5.05/5.35
L MIN. / MAX. 0.30/0.50
Ordering Information
Part / Order Number Shipping Package Package Temperature
9UMS9001AKLF Tubes 56-pin MLF 0to+70° C
9UMS9001AKLFT Tape and Reel 56-pin MLF Oto+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).
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Revision History
Rev. [lIssue Date | Who |Description Page #

. Corrected typo in pin name for pin 29.
. Corrected typo in pin description for pin 41. 1,2,3

1. Removed CK505 reference is Device ID byte of SMBus

2. Moved SMBus AFTER electrical characteristics

3. Made Data sheet Rev A device.
A 8/28/2008 RDW |4. Move to Final 8,9, 10
B 7/19/2010 RDW [1. Corrected Pin type for Pins 8, 21, 23. 2

1

2

C 6/16/2011 RDW




Notice

10.

1.
12.

(Note1)

(Note2)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

"Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
"Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
WWW.renesas.com

Trademarks

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

Contact Information

For further information on a product, technology, the most up-to-date version
of a document, or your nearest sales office, please visit:
www.renesas.com/contact/
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