RENESAS

9LPR363
Datasheet

Low Power Programmable Timing Control Hub™ for P4™ processor

Recommended Application:
Low Power CK505 Compliant Main Clock

Output Features:

* 2 -0.8V push-pull differential CPU pairs
* 7 -0.8V push-pull differential PCIEX pairs
* 1-0.8V push-pull differential SATA pair

* 1-0.8V push-pull differential CPU/PCIEX selectable pair

e 1-0.8V push-pull differential 27MHz/LCDCLK/PCIEX

selectable pair
e 4-PCIl (33MHz)

e 2 - PCICLK_F, (33MHz) free-running

e 1-USB, 48MHz

e 1-DOT96/PCIEX selectable pair

e 2-REF 14.318MHz

Pin Configuration

vDDPCI[1 64]PCICLKO/REQ_SEL**
GNDJ2 63| PCVPCIEX_STOP#
PCICLK1|3 62|cPU_STOP#
PCICLK2|4 61|REF1/FSLC/TEST_SEL
*SELPCIEX0_LCD#/PCICLK3|5 60|REFO
GND|6 59|GND
vDDPCI|7 58[x1
ITP_EN/PCICLK_F4|8 57|x2
*SELLCD_27#/PCICLK_F5|9 56|VDDREF
VtPWR_GD/PD#|10 55|SDATA
vDD48| 11 s4{scLK
FS A/USB_48MHz| 12 53|GND
GND|13 52|CPUT_LO
PCleT_L9/DOTT_96MHzL|14 g 51|CPUC_LO
PCleC_L9/DOTC_96MHzL|15 » s0|vDDCPU
FS,B/TEST_MODE| 16 E 49|CPUT_L1F
27FIXLCD_SSCGT/PCleT_L0|17 3 48|CPUC_L1F
27SSILCD_SSCGC/PCleC_Lo|18 a 47|VREF
PCleT_L1|19 o 46|GNDA
PCleC_L1|20 = 45|vDDA
VDDPCIEX|21 44|CPUITPT_L2/PCleT_L8
PCleT_L2|22 43|CPUITPC_L2/PCleC_L8
PCleC_L2|23 42|vDDPCIEX
PCleT_L3|24 41|PEREQ1#/PCleT_L7
PCleC_L3]|25 40|PEREQ2#/PCleC_L7
SATACLKT_L|26 39|PCleT_L6
SATACLKC_L|27 3s|PCleC_L6
VDDPCIEX|28 37|GND
GNDJ29 36|PCleT_L5
PCleT_L4|30 3s|PCleC_L5
PCleC_L4|31 3a|PWRSAVE#*
“PEREQ3#|32 33| PEREQ4#*
64-TSSOP

* Internal Pull-Up Resistor
** Internal Pull-Down Resistor
Note: Please add an external resistor for pull up or down,
never rely on an internal resistor when the pin is connected to a device
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Key Specifications:

CPU outputs cycle-cycle jitter < 85ps
PCIEX outputs cycle-cycle jitter < 125ps
SATA outputs cycle-cycle jitter < 125ps
PCI outputs cycle-cycle jitter < 500ps

+/- 100ppm frequency accuracy on CPU, PCIEX and
SATA clocks

+/- 100ppm frequency accuracy on USB clocks

Features/Benefits:

Supports tight ppm accuracy clocks for Serial-ATA and
PCIEX

Supports programmable spread percentage and
frequency

Uses external 14.318MHz crystal, external crystal load
caps are required for frequency tuning

PEREQ# pins to support PCIEX power management.

Low power differential clock outputs (No 50Q resistor
to GND needed)

iAMT support

Latch Select Table

Pin5 Pin9 Pin14/15 Pin17/18
SELPCIEX0_LCD#/ SELLCD_27#=0 PCIEX9 27FIX/SS
PCI3 = 0 (low) SELLCD_27#=1 DOT96 LCD
SELPCIEX0_LCD#/ SELLCD_27#=0 PCIEX9 PCIEXO
PCI3 = 1 (high) SELLCD_27#=1 DOT96 PCIEXO
Functionality Table

CPU PCIEX
FS.C FS.B FS.IA MHz PCI MHz MHz Spread %
0 0 0 266.66] 33.33 [100.00] 0.5% Down
0 0 1 133.33| 33.33 [100.00| 0.5% Down
0 1 0 200.00| 33.33 |100.00| 0.5% Down
0 1 1 166.66| 33.33 [100.00| 0.5% Down
1 0 0 333.33| 33.33 |100.00| 0.5% Down
1 0 1 100.00| 33.33 [100.00| 0.5% Down
1 1 0 400.00 33.33 |100.00] 0.5% Down
1 1 1 200.00| 33.33 |100.00 0.5% Down
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Pin Description

PIN # PIN NAME TYPE DESCRIPTION

1 VDDPCI PWR | Power supply for PCI clocks, nominal 3.3V

2 |GND PWR | Ground pin.

3 |PCICLKA1 OUT |PCI clock output.

4 PCICLK2 OUT |PCl clock output.

5 |*SELPCIEX0_LCD#/PCICLK3 #N/A  |#N/A

6 |GND PWR | Ground pin.

7 |VDDPCI PWR | Power supply for PCI clocks, nominal 3.3V
Free running PCI clock not affected by PCI_STOP#.

8 |ITP_ENPCICLK Fa e ITP_EN: latched !nput to select CPU_ITP/SRC output functionality
1 =CPU_ITP pair
0 = SRC pair

. Free running PCI clock not affected by PCI_STOP#.

9 SELLCD_27#/PCICLK_FS Vo SELLCD_27#: latched input to select pin functionality. See Latch Select Table
This 3.3V LVTTL input is a level sensitive strobe used to determine when latch inputs are valid

10 |VitPWR_GD/PD# IN and 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.

11 |vDD48 PWR |Power pin for the 48MHz output.3.3V
3.3V tolerant input for CPU frequency selection. Refer to input electrical characteristics for

12 |FSLA/USB_48MHz Vo Vil FS and Vih_FS values. / Fixed 48MHz USB clock output. 3.3V.

13 |GND PWR | Ground pin.

14 |PCleT LO/DOTT 96MHZL ouT True cloc.k of 0.8V dlfferentlal. push-pull PCI_Express pair / True clock of differential DOT96
output pair.  (no 50ohm resistor to GND needed)
Complement clock of 0.8V differential push-pull PCI_Express pair. / Complement clock of

15 [PCIeC_LYDOTC_96MHzL out differential DOT96 push-pull output . (no 50ohm resistor to GND needed)
3.3V tolerant input for CPU frequency selection. Refer to input electrical characteristics for

16 |FSLB/TEST_MODE IN ViLLFS and Vih_FS values. TEST_MODE is a real time input to select between Hi-Z and REF/N
divider mode while in test mode. Refer to Test Clarification Table.
27MHz Non-Spread Push-Pull output / True clock of low power LCDCLK output / True clock of

17 |27FIX/LCD_SSCGT/PCleT_LO ouT low power PCIEXCLK differential pair/ selected by SELPCIEX0_LCD# and SELLCD_27#. No
500hm resistor to GND needed for differential outputs.
27MHz Spreading Push-Pull output / Complementary clock of LCDCLK_SS output /

18 |27SS/LCD_SSCGC/PCleC_LO OUT |Complementary clock of PCIEXCLK differential pair/ selected by SELPCIEX0_LCD# and
SELLCD_27#. No 500hm resistor to GND needed for differential outputs.

19 |PCleT_L1 OUT  |True clock of 0.8V differential push-pull PCI_Express pair (no 50ohm resistor to GND needed)

20 |Pclec L1 ouT Complement clock of 0.8V differential push-pull PCI_Express pair. (no 50ohm resistor to GND
needed)

21 |VDDPCIEX PWR | Power supply for PCI Express clocks, nominal 3.3V

22 |PCleT_L2 OUT  |True clock of 0.8V differential push-pull PCI_Express pair (no 500hm resistor to GND needed)

23 |pclec L2 ouT Complement clock of 0.8V differential push-pull PCI_Express pair. (no 50ohm resistor to GND
needed)

24 |PCleT_L3 OUT  |True clock of 0.8V differential push-pull PCI_Express pair (no 500hm resistor to GND needed)

25 |pclec L3 ouT Complement clock of 0.8V differential push-pull PCI_Express pair. (no 50ohm resistor to GND
needed)

26 |SATACLKT_L OUT  |True clock of 0.8V push-pull differential SATA pair. (no 50ohm resistor to GND needed)

27 |SATACLKC_L OUT  |Complement clock of 0.8V push-pull differential SATA pair. (no 50ohm resistor to GND needed)

28 |VDDPCIEX PWR | Power supply for PCI Express clocks, nominal 3.3V

29 |GND PWR | Ground pin.

30 |PCleT_L4 OUT  |True clock of 0.8V differential push-pull PCI_Express pair (no 500hm resistor to GND needed)

31 |pclec_La ouT Complement clock of 0.8V differential push-pull PCI_Express pair. (no 50ohm resistor to GND
needed)

35 |*PEREQ3# IN Beal-tlme input pin that controls PCIEXCLK outputs that are selected through the 12c. 1 =
disabled, 0 = enabled.

1199—08/20/08




9LPR363
Datasheet

Pin Description (Continued)

PIN # PIN NAME TYPE DESCRIPTION

33 |PEREQa#* IN Beal-nme input pin that controls PCIEXCLK outputs that are selected through the 12¢. 1 =
disabled, 0 = enabled.

34 |PWRsAVE#R* IN Active-low input pin used to change frequency to underclocked entries in the ROM table that can
be pre-programmed through Byte 6 of the I2c.

35 |Pclec_Ls ouT Complement clock of 0.8V differential push-pull PCI_Express pair. (no 50ohm resistor to GND
needed)

36 |PCleT_L5 OUT  |True clock of 0.8V differential push-pull PCI_Express pair (no 500hm resistor to GND needed)

37 |GND PWR |Ground pin.

38 |Pclec_L6 ouT Complement clock of 0.8V differential push-pull PCI_Express pair. (no 50ohm resistor to GND
needed)

39 |PCleT_L6 OUT  |True clock of 0.8V differential push-pull PCI_Express pair (no 500hm resistor to GND needed)
Real-time input pin that controls PCIEXCLK outputs that are selected through the 12¢. 1 =

40 |PEREQ2#/PCleC_L7 /o] disabled, 0 = enabled. / Complement clock of differential low power PCI Express output. No
500hm resistor to GND needed.
Real-time input pin that controls PCIEXCLK outputs that are selected through the 12¢. 1 =

41 |PEREQ1#/PCleT_L7 /o] disabled, 0 = enabled. / True clock of differential low power PCI Express output. No 50o0hm
resistor to GND needed.

42 |VDDPCIEX PWR |Power supply for PCI Express clocks, nominal 3.3V
Complement clock of differential pair CPU output. / Complement clock of differential PCIEX pair.

43 |CPUITPC_L2/PCleC_L8 out These are 0.8V push pull outputs. No 50ohm resistor to GND needed.

44 |CPUITPT L2/PCIeT L8 ouT True clock of differential pair CPQ output. / True clock of differential PCIEX pair. These are 0.8V
push pull outputs. No 50o0hm resistor to GND needed.

45 |VDDA PWR |3.3V power for the PLL core.

46 |GNDA PWR | Ground pin for the PLL core.

47 |VREF PWR | Voltage reference for low power outputs.

48 |cpuc_LiF ouT Complementar'y clock of differential pair of low power CPU outputs. Free running during iAMT.
No 500hm resistor to GND needed.

49 |cput L1E ouT Trug clock of differential pair of low power CPU outputs. Free running during iAMT. No 50o0hm
resistor to GND needed.

50 |VvDDCPU PWR  |Supply for CPU clocks, 3.3V nominal

51 |cpuc_Lo ouT Complementary clock of differential pair 0.8V push-pull CPU outputs. No 50ohm resistor to GND
needed.

52 |CPUT_LO OUT  |True clock of differential pair 0.8V push-pull CPU outputs. No 50ohm resistor to GND needed.

53 |GND PWR |Ground pin.

54 |SCLK IN Clock pin of SMBus circuitry, 5V tolerant.

55 |SDATA /O Data pin for SMBus circuitry, 5V tolerant.

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

57 |X2 OUT  [Crystal output, Nominally 14.318MHz

58 |X1 IN Crystal input, Nominally 14.318MHz.

59 |GND PWR |Ground pin.

60 |REFO OUT ]14.318 MHz reference clock.
14.318 MHz reference clock./ 3.3V tolerant input for CPU frequency selection. Refer to input

61 |REF1/FSLC/TEST_SEL le} electrical characteristics for Vil_FS and Vih_FS values. /TEST_Sel: 3-level latched input to
enable test mode. Refer to Test Clarification Table

62 |CPU_STOP# IN Stops all CPUCLK, except those set to be free running clocks

63 |PciuPCIEX STOP# IN IStops all PCICLKs and PCIEXCLKs besides the free-running clocks at logic 0 level, when input
OW

64 |PCICLKO/REQ_SEL** /0 3.3V PCI clock output / Latch select input pin. 0 = PCIEXCLK, 1 = PEREQ#
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General Description

ICS9LPR363 is a low power CK505-compliant clock specification. This clock synthesizer provides a single chip solution for
next generation P4 Intel processors and Intel chipsets. ICS9LPR363 is driven with a 14.318MHz crystal.

Block Diagram

Fixed PLL [~ roduency > PCleT_LO/DOTT_96MHzL
ividers '
>0 PCleC_L9/DOTC_96MHzL
X1 —— ~ _
X2 XTAL 1> REF(1:0)
: > cpPucLkT (1:
SCLK —— +— CPUCLKT (1:0)
SDATA —— —{>>o+— cPucLKc (1:0)
FSLA ——| o o -
FSLB ——] rogrammable —{ > cPUCLKT2 ITP/PCIEXTS
PLL requency
FSLC —— || qu
PEREQET] Array Oider —>>o0-— CPUCLKC2_ITP/PCIEXCE
CPU_STOP# —— rray —{>—— PCICLK_F(5:4)
PCI/PCIEX_E‘IF')OE’,#\;; 1 control o St poioik o)
a 1 Logic 1
REQ_SEL ——| | | -
Toer SEL Logic |—]>—— PCIEXT (7:1)
TEST_MODE ——| —{ >o—o— PCIEXC (7:1)
SELPCIEX0_LCD# ——]
SELLCD_27# —— —{>—.— 27FIX/LCD_SSCGT/PCIEXOT
PWRSAVE# —— ‘
Vit_Pwr_GD/PD# —— — >0—: 27SS/LCD_SSCGT/PCIEX0C
! —{>—— saTAcLkT
: —{>0—-— SATACLKC

Power Supply

Note: 1. VREF is not connected unless differential amplitude needs to be tuned

PIN NUMBER _—

Description

VDD GND

1,7 2,6 PCICLK outputs

48MHz,96Mhz, LCDCLK, Fix Digital,

11 13 .
Fix Analog

45 46 Master clock, CPU Analog

28, 42 21, 29, 37 PCIEXT/C outputs
50 53 CPUT/C output
56 59 Xtal, REF
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Differential Amplitude control using VREF.

Rpull-up: Connected between Vref and Vdd=3.3V;
Rpull-down: Connected between Vref and GND

9LPR363
Datasheet

Keep Rpull-up=1K ohm and variable Rpull-down to measure CPU and PCIEX Vtop

Rpull-up (ohm)|Rpull-down (ohm)| CPU-T Viop (mV) [ PCIEX-T Vtop (mV)| SATA-T Viop (mV)
1K 200 1155 1149 1136
1K 221 1092 1060 1063
1K 239 1054 1028 1040
1K 270 996 991 984
1K 301 943 946 931
1K 330 924 913 912
1K 360 898 888 885
1K 375 871 860 865
1K 390 867 837 822
1K 414 812 822 801

*Measurement based on Vtop-avg
**Test board trace impedance is 50ohms

DUT

Vdd=3.3V

Rpull-up=1K ohm

Rpull-down is variable

GND

Vref
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Table 1: CPU/PCIEX Frequency Selection Table

FS4 FS3 FS.C FSIB FsA | SV | pcimmz [POEX Soread %
0 0 0 0 0 266.66| 33.33 100.00] 0.5% Down
0 0 0 0 1 133.33| 33.33 100.00] 0.5% Down
0 0 0 1 0 200.00| 33.33 100.00] 0.5% Down
0 0 0 1 1 166.66| 33.33 100.00] 0.5% Down
0 0 1 0 0 333.33| 33.33 100.00] 0.5% Down
0 0 1 0 1 100.00| 33.33 100.00] 0.5% Down
0 0 1 1 0 400.001 33.33 [100.00] 0.5% Down
0 0 1 1 1 200.00| 33.33 100.00] 0.5% Down
0 1 0 0 0 266.66| 33.33 |100.00|+/-0.25 Center
0 1 0 0 1 133.33| 33.33 [100.00|+/-0.25 Center
0 1 0 1 0 200.00| 33.33 |100.00|+/-0.25 Center
0 1 0 1 1 166.66| 33.33 [100.00|+/-0.25 Center
0 1 1 0 0 333.33| 33.33 |100.00|+/-0.25 Center
0 1 1 0 1 100.00| 33.33 |100.00]|+/-0.25 Center
0 1 1 1 0 400.00| 33.33 |100.00|+/-0.25 Center
0 1 1 1 1 200.00( 33.33 [100.00]|+/-0.25 Center
1 0 0 0 0 261.33| 32.66 98 |+/-0.25 Center
1 0 0 0 1 130.66| 32.66 98 |+/-0.25 Center
1 0 0 1 0 196.00| 32.66 98 |+/-0.25 Center
1 0 0 1 1 163.33| 32.66 98 |+/-0.25 Center
1 0 1 0 0 253.33| 31.66 95 |+/-0.25 Center
1 0 1 0 1 126.66| 31.66 95 |+/-0.25 Center
1 0 1 1 0 190.00| 31.66 95 |+/-0.25 Center
1 0 1 1 1 158.33| 31.66 95 |+/-0.25 Center
1 1 0 0 0 247.99| 31.00 93 |+/-0.25 Center
1 1 0 0 1 124.00( 31.00 93 |+/-0.25 Center
1 1 0 1 0 186.00| 31.00 93 |+/-0.25 Center
1 1 0 1 1 154.99| 31.00 93 |+/-0.25 Center
1 1 1 0 0 23999 30.00 90 |+/-0.25 Center
1 1 1 0 1 120.00| 30.00 90 |[+/-0.25 Center
1 1 1 1 0 180.00 30.00 90 |[+/-0.25 Center
1 1 1 1 1 149.99| 30.00 90 |[+/-0.25 Center
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Table2: LCDCLK Spread and Frequency Selection Table

SELDOT 274| BYte 907 | Bytedbs | Byte9bs 1, o4 ss0 1:/:1 8 Spread
SS3 SS2 SS1 p
MHz %o

0 0 0 0 0 27.00 | +/-0.25 |Center
0 0 0 0 1 27.00 | +/-0.50 |Center
0 0 0 1 0 27.00 | +/-0.75 |Center
0 0 0 1 1 27.00 +/-1.0 | Center
0 0 1 0 0 27.00 | +-1.25 |Center
0 0 1 0 1 27.00 +/-1.5 | Center
0 0 1 1 0 27.00 | +/-1.75 |Center
0 0 1 1 1 27.00 +/-2 Center
0 1 0 0 0 27.00 -0.5 Down
0 1 0 0 1 27.00 -1 Down
0 1 0 1 0 27.00 -1.25 Down
0 1 0 1 1 27.00 -1.5 Down
0 1 1 0 0 27.00 -1.75 Down
0 1 1 0 1 27.00 -2 Down
0 1 1 1 0 27.00 -2.5 Down
0 1 1 1 1 27.00 -3 Down
1 0 0 0 0 96.00 +/-1.5 | Center
1 0 0 0 1 96.00 | +/-1.25 |Center
1 0 0 1 0 96.00 +/-1.0 | Center
1 0 0 1 1 96.00 +/-0.8 | Center
1 0 1 0 0 96.00 +/-0.6 | Center
1 0 1 0 1 96.00 +/-0.5 | Center
1 0 1 1 0 96.00 +/-0.4 | Center
1 0 1 1 1 96.00 +/-0.3 | Center
1 1 0 0 0 96.00 3 Down
1 1 0 0 1 96.00 2.5 Down
1 1 0 1 0 96.00 2 Down
1 1 0 1 1 96.00 1.75 Down
1 1 1 0 0 96.00 1.5 Down
1 1 1 0 1 96.00 1.25 Down
1 1 1 1 0 96.00 1 Down
1 1 1 1 1 96.00 0.8 Down

Table3: SATA Spread and Frequency Selection Table

Byte 16b3 | Byte16b2 | Pin 27/26 Spread

SEL_SATA | " gg3 ss2 MHz %
1 0 0 100.00 -0.2 Down
1 0 1 100.00 -0.3 Down
1 1 0 100.00 -04 Down
1 1 1 100.00 -0.5 Down
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CPU Power Management Table
SMBus
PWRDWN# | CPU_STOP#|PCI_STOP#|PEREQ#| Register OE CPU1 CPU1# CPUO CPUO#
1 1 1 X Enable Running Running Running Running
0 X X X Enable Low/20K Low Low/20K Low
1 0 X X Enable High Low High Low
1 X X X Disable Low/20K Low Low/20K Low
M1 Running Running Low/20K Low
PCle, LCD, DOT Power Management Table
PWRDWN# | CPU_STOP#|PCI_STOP#|PEREQ# PCle/LCD |PCIe#/LCD# PCle/LCD PCle#/LCD# DOT DOT#
PCI Stoppable/
Free-Run PEREQ Selected
1 X 1 0 Enable Running Running Running Running Running Running
0 X X X Enable Low/20K Low Low/20K Low Low/20K Low
1 X 0 X Enable Running Running High Low Running | Running
1 X X 1 Enable Running Running Low/20K Low Running Running
1 X X X Disable Low/20K Low Low/20K Low Low/20K Low
M1 Low/20K Low Low/20K Low Low/20K Low
Singled-ended Power Management Table
SMBus
PWRDWN# | CPU_STOP#|PCl_STOP#|PEREQ#| Register OE| PCIF/PCI PCIF/PCI UsSB REF
Free-run Stoppable
1 X 1 X Enable Running Running Running Running
0 X X X Enable Low Low Low Low
1 X 0 X Enable Running Low Running Running
1 X X X Disable Low Low Low Low
M1 Low Low Low Low
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General I°C serial interface information for the ICS9LPR363

How to Write:

» Controller (host) sends a start bit.
* 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 D2y
WR | WRite
ACK
Beginning Byte =N
ACK
Data Byte Count = X
ACK
Beginning Byte N
ACK
& e
O ) O
@] X ©)
©)
Byte N + X - 1
ACK

stoP bit

P |
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How to Read:

* Controller (host) will send start bit.

¢ Controller (host) sends the write address D2

e ICS clock will acknowledge

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

e ICS clock will acknowledge

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

* Controller (host) sends the read address D3,

e ICS clock will acknowledge

* ICS clock will send the data byte count = X

* ICS clock sends Byte N + X -1

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

» Controller (host) will need to acknowledge each byte

e Controller (host) will send a not acknowledge bit

* 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
[¢) @ )
©] X ©)
0]
Byte N+ X -1
N Not acknowledge
P stoP bit
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12C Table: Output Control Register
Byte 0 Name Control Function Type 0 1 PWD
Bit 7 CPUCLK2_ITP/PCIEX8 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 6 PCIEX7 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 5 PCIEX5 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 4 PCIEX4 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 3 PCIEX3 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 2 PCIEX2 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 1 PCIEX1 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 0 LCD/PCIEX0 Enable Output Enable RW Disable (HiZ) Enable 1
12C Table: Output Control Register
Byte 1 Name Control Function Type 0 1 PWD
Bit 7 PCICLK_2 Output Enable RW Disable Enable 1
Bit 6 PCIEX9/DOT_96MHz Enable Output Enable RW Disable (HiZ) Enable 1
Bit 5 USB_48MHz Enable Output Enable RW Disable Enable 1
Bit 4 REF1 Enable Output Enable RW Disable Enable 1
Bit 3 PCIEX6 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 2 CPUCLK_1 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 1 CPUCLK_0 Enable Output Enable RW Disable (HiZ) Enable 1
Bit 0 (ggﬁf’g;?xc’t;gé"g%ﬁ) Spread Control for PLLT RW SPREAD OFF SPREAD ON 1
12C Table: Output Control Register
Byte 2 Name Control Function Type 0 1 PWD
Bit 7 PCICLK1 Output Enable RW Disable Enable 1
Bit 6 PCICLKO Output Enable RW Disable Enable 1
Bit 5 PCICLK_F5 Output Enable RW Disable Enable 1
Bit 4 PCICLK_F4 Output Enable RW Disable Enable 1
Bit 3 PCICLK3 Output Enable RW Disable Enable 1
Bit 2 27MHz (Fixed) Output Enable RW Disable Enable 1
Bit 1 27MHz (SS) Output Enable RW Disable Enable 1
Bit 0 SATACLK Output Enable RW Disable (HiZ) Enable 1
12C Table: Output Control Register
Byte 3 Name Control Function Type 0 1 PWD
Bit 7 PCIEX6 RW Free-Running Stoppable 0
Bit 6 PCIEX5 RW Free-Running Stoppable 0
Bit 5 PCIEX4 RW Free-Running Stoppable 0
Bit4 SATACLK Allow assertion of P(.JIiSTOP# Qr setting of RW Free-Running Stoppable 0
Bit3 PCIEX3 PCI_STOP control bit in 12C register to stop AW Free-Running Stoppable 0
Bit 2 PCIEX2 PCIEX clocks. RW Free-Running Stoppable 0
Bit 1 PCIEX1 RW Free-Running Stoppable 0
Bit 0 PCIEXO RW Free-Running Stoppable 0
12C Table: Output Control Register
Byte 4 Name Control Function 0 1 PWD
Bit 7 PCIEX7 Free-Running Control RW Free-Running Stoppable 0
Bit 6 PCIEX9 Free-Running Control RW Free-Running Stoppable 0
Bit 5 PCIEX8 Free-Running Control RW Free-Running Stoppable 0
Bit 4 PCICLK_F5 Allow assertion of PCI_STOP# or setting of RW Free-Running Stoppable 0
PCI_STOP control bit in SMBus register to stop
Bit 3 PCICLK_F4 PCI clocks. RW Free-Running Stoppable 0
Bit 2 CPUCLK_2/ITP . RW Free-Running Stoppable 0
Bit1 CPUCLK 1 Allow assertion of iESQSSTOP# to stop CPU AW Free-Running Stoppable 0
Bit 0 CPUCLK 0 ) RW Free-Running Stoppable 0
12C Table: Output Control Register
Byte 5 Name Control Function 0 1 PWD
Bit 7 Reserved Reserved RW - - 0
Bit 6 PCICLKO Strength Control RW 1x 2x 0
Bit 5 Reserved Reserved RW - - 0
Bit 4 Reserved Reserved RW - - 0
Bit 3 Reserved Reserved RW - - 0
Bit 2 PCICLK1 Strength Control RW 1x 2x 0
Bit 1 Reserved Reserved RW - - 0
Bit 0 Reserved Reserved RW - - 0
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12C Table: Frequency Select Register
Byte 6 Name Control Function Type 0 1 PWD
Bit 7 PWRSAVE PWR_SAVE programming RW IIC PWR_SAVE programming 0
Bit 6 FS4 Frequency Select b?t RW See Table 1: Frequency Selection Table 0
Bit 5 FS3 Frequency Select bit RW 0
Bit 4 REFO0 STRENGTH Strength Prog RW 1X 2X 0
Bit 3 PCI/SRC_STOP# Stop all PCl and SRC clocks RW Outputs Stopped Outputs Active 1
Bit 2 FSL_C Frequency Select bit RW latch
Bit 1 FSL B Frequency Select bit RW See Table 1: Frequency Selection Table latch
Bit 0 FSL_A Frequency Select bit RW latch
12C Table: Revision and Vendor ID Register
Byte 7 Name Control Function Type 0 1 PWD
Bit 7 RID3 R - - 0
Bit 6 RID2 Revision ID R - - 0
Bit5 RID1 R - - 0
Bit 4 RIDO R - - 0
Bit 3 VID3 R - - 0
Bit 2 VID2 R - - 0
Bit 1 VID1 VENDOR ID R 001 =ICS - 0
Bit 0 VIDO R - - 1
12C Table: PEREQ Control Register
Byte 8 Name Control Function Type 0 1 PWD
Bit7 PEREQ2# Control PCIEX8 is controlled RW Not Controlled Controlled 0
Bit 6 PEREQ2# Control PCIEX1 is controlled RW Not Controlled Controlled 0
Bit5 AMT_EN Set via SMBus or dynamigally by CK505 if detects RW Legacy Mode iAMT Enabled 0
dynamic M1
If config saved, on deassert return to last known
Bit 4 PD_Restore state else clear all config as if cold power onand [ RW Configuration Not Saved Configuration Saved 1
go to latches open state
Bit 3 Reserved Reserved RW - - 1
Bit 2 PEREQ1# Control SATACLK is controlled RW Not Controlled Controlled 0
Bit 1 PEREQ1# Control PCIEX6 is controlled RW Not Controlled Controlled 0
Bit 0 PEREQ1# Control PCIEXO is controlled RW Not Controlled Controlled 0
12C Table: LCDCLK and M/N Control Register
Byte 9 Name Control Function Type 0 | 1 PWD
Bit7 LCDCLK_SS3 Bit S3 RW 0
Bit 6 LCDCLK_SS2 Bit S2 RW 1
BIt5 LCDOLK 551 BiST = See LCDCLK_SS and 27Mhz Spread Select Table 2 .
Bit 4 LCDCLK_SS0 Bit SO RW 1
Bit 3 *SEL SRC_LCDCLK# Selects SRC or LCD/27MHz on pins 17 and 18 R LCDCLK PCIEX0 latch
Bit 2 REF 0 Output Enable RW Disable Enable 1
Bit 1 LCDCLK_SS Spread Enable Enable SS RW OFF ON 1
Bit 0 M/N Enable PLL M/N Programming Enable RW Disable Enable 0
12C Table: Byte Count Register
Byte 10 Name Control Function Type 0 1 PWD
Bit7 Reserved Reserved RW - - X
Bit 6 Reserved Reserved RW - - X
Bit 5 Reserved Reserved RW - - X
Bit 4 BC4 RW 1
Bit 3 BC3 RW " . . . ) ) 0
Bit 2 BC2 Byte Count Programming b(7:0) AW Writing to this register will conf|.gure how many bytes will be 1
Bit 1 BCT W read back, defaultis 15 = 21 Bytes. )
Bit 0 BCO RW 1
12C Table: PLL1 Frequency Control Register
Byte 11 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 X
Bit 5 M Div5 RW_ | The decimal representation of M and N Divier in Byte 11 and X
Bit 4 M Div4 RW | 12 will configure the VCO frequency. Default at power up = X
Bit 3 M Div3 M Divider Programming bits RW latch-in or Byte 0 Bom table. VCQ Frequency = 14.318 x X
Bit 2 M Div2 RW [NDiv(9:0)+8] / [MDiv(5:0)+2] X
Bit 1 M Div1 RW X
Bit 0 M Div0 RW X
1199—08/20/08
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I°C Table: PLL1 Frequency Control Register

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

I°C Table: PLL1 Spread Spectrum Control Register

Byte 13 Name Control Function Type 0 1 PWD
Bit 7 SSP7 RW X
Bit 6 SSP6 RW X
Bit 5 SSP5 RW X
Bit 4 SSP4 R RW | These Spread Spectrum bits in Byte 13 and 14 will program X
Bit 3 SSP3 Spread Spectrum Programming bit(7:0) RW the spread percentage of PLL1 X
Bit 2 SSP2 RW X
Bit 1 SSP1 RW X
Bit 0 SSPO RW X

I°C Table: PLL1 Spread Spectrum Control Register

Byte 14 Name Control Function Type 0 1 PWD
Bit 7 Reserved Reserved R - - 0
Bit 6 SSP14 RW X
Bit 5 SSP13 RW X
Bit 4 SSP12 RW L . X
Bit 3 SSP11 Spread Spectrum Programming bit(14:8) RW These Spreadt\h‘?;gictrrs;r:j blz‘l:lri):e;; 217_114 will program X
Bit 2 SSP10 RW preadp 9 X
Bit 1 SSP9 RW X
Bit 0 SSP8 RW X

12C Table: PEREQ Control Register

Byte 15 Name Control Function Type 0 1 PWD
Bit7 PEREQ4# Control PCIEX7 is controlled RW Not Controlled Controlled 0
Bit 6 PEREQ4# Control PCIEXS5 is controlled RW Not Controlled Controlled 0
Bit 5 PEREQ4# Control PCIEX3 is controlled RW Not Controlled Controlled 0
Bit 4 Reserved Reserved RW - - 0
Bit 3 Reserved Reserved RW - - 0
Bit 2 Reserved Reserved RW - - 0
Bit 1 PEREQ3# Control PCIEX4 is controlled RW Not Controlled Controlled 0
Bit 0 PEREQ3# Control PCIEX2 is controlled RW Not Controlled Controlled 0

12C Table: SATACLK Control Register

Byte 16 Name Control Function Type 0 1 PWD
Bit 7 SEL_SATA SATACLK Spread Control RW PCIEX PLL SATAPLL 1
Bit 6 SEL_LCD(27#) Select LCD or 27MHz for pins 17 and 18 RW 27MHz/PCIEX9 LCDCLK/DOT96 latch
Bit 5 PCIEX source PCIEX comes from RW PCIEX PLL SATAPLL 0
Bit 4 SATA SS ENABLE SPREAD ENABLE SATA PLL RW OFF ON 1
Bit 3 SATA_SS1 Bit S1 RW 1

See SATA_SS Frequency Select Table 3

Bit 2 SATA_S50 Bi 50 RW - duency 1
Bit 1 PCl source PCI comes from RW PCIEX PLL SATAPLL 0
Bit 0 PCICLK2 Strength Control RW 1x 2x 0

I°C Table: PLL2 Frequency Control Register

Byte 17 Name Control Function Type 0 | 1 PWD
Bit 7 N Div8 N Divider Prog bit 8 RW X
Bit 6 N Div9 N Divider Prog bit 9 RW X
Bit 5 M Div5 RW | The decimal representation of M and N Divider in Byte 17 X
Bit 4 M Div4 RW | and 18 will configure the VCO frequency. Default at power X
Bit 3 M Div3 . . . RW up = Byte 0 Rom table. VCO Frequency = 14.318 x X
Bit 2 M D2 M Divider Programming bits AW [NDiv(9:0)+8] / [MDiv(5:0)+2] X
Bit 1 M Div1 RW X
Bit 0 M Div0 RW X

1199—08/20/08
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I°C Table: PLL2 Frequency Control Register

Byte 18 Name Control Function Type 0 | 1 PWD
Bit 7 N Div7 R X
Bit 6 N Divé RW X
Bit5 N Div5 RW | The decimal representation of M and N Divider in Byte 17 X
Bit 4 N Div4 - ) . RW | and 18 will configure the VCO frequency. Default at power X
Bit 3 N D3 N Divider Programming b(8:0) RW up = Byte 0 Rom table. VCO Frequency = 14.318 x X
Bit 2 N Div2 RW [NDiv(9:0)+8] / [MDiv(5:0)+2] X
Bit 1 N Div1 RW X
Bit 0 N Div0 RW X

12C Table: PLL 2 Spread Spectrum Control Register

Byte 19 Name Control Function Type 0 1 PWD
Bit 7 SSP7 RW X
Bit 6 SSP6 RW X
Bit 5 SSP5 RW o . X
Bit4 SSPa RW These Spread Spectrum bits in Byte 19 and 20 will program X
Bit 3 SSP3 Spread Spectrum Programming b(7:0) AW the spread pecentage. Itis recommended to use ICS X
Bit2 SSP2 W Spread % table for spread programming. X
Bit 1 SSP1 RW X
Bit 0 SSPO RW X

12C Table: PLL 2 Spread Spectrum Control Register

Byte 20 Name Control Function Type 0 1 PWD
Bit 7 Reserved Reserved RW 0
Bit 6 SSP14 RW X
Bit 5 SSP13 RW o . X
Bita SSP12 RW These Spread Spectrum bits in Byte 19 and 20 will program X
Bit 3 SSP11 Spread Spectrum Programming b(14:8) RW the Spgaizgifq:g:ml: S :it;zmrrr;er;:i:in:; use ICS X
Bit 2 SSP10 RW pread 7 preadprog o X
Bit 1 SSP9 RW X
Bit 0 SSP8 RW X

1199—08/20/08

13



9LPR363
Datasheet

Test Clarification Table

Comments HW
FSLC/ FSLB/
TEST_SEL TEST_MODE
HW PIN HW PIN OUTPUT
<1.14V X NORMAL

Power-up w/ TEST_SEL = 1 to enter test mode
Cycle power to disable test mode >1.14V 0 HI-Z
FSLC./TEST_SEL -->3-level latched input

If power-up w/ V>1.14V then use TEST_SEL
If power-up w/ V<1.14V then use FSLC
FSLB/TEST_MODE -->low Vth input >1.14V 1 REF/N
TEST_MODE is a real time input

1199—08/20/08
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Absolute Maximum Ratings
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS Notes
Maximum Supply Voltage VDDxxx Supply Voltage 46 \ 1,3
Maximum Input Voltage Viy 3.3V LVCMOS Inputs 46 \ 1,34
Minimum Input Voltage Vi Any Input GND - 0.5 \ 1,3
Storage Temperature Ts - -65 150 ‘C 1,3
Case Temperature Tcase - 115 ‘C 1,3
Input ESD protection ESD prot Human Body Model 2000 \ 1,3
'Guaranteed by design and characterization, not 100% tested in production.
2Input frequency should be measured at the REF pin and tuned to ideal 14.31818MHz to meet ppm frequency accuracy on PLL outputs.
3 Operation under these conditions is neither implied, nor guaranteed.
4Maximum input voltage is not to exceed VDD
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 Supply Voltage 3.135 3.465 \ 1
Input High Voltage Vinse Single-ended inputs 2 Vpp+0.3 \4 1
Input Low Voltage Vise Single-ended inputs Vg~ 0.3 0.8 \ 1
Input Leakage Current In Vin = Voo Vn=GND -5 5 UA 1
Input Leakage Current | Inputs with pull or pull down resistors 200 200 UA |
INRES Vin = Vop, Vin=GND
Output High Voltage Vonse Single-ended outputs, |, =-1mA 2.4 \Y 1
Output Low Voltage Voise Single-ended outputs, I, =1 mA 0.4 \4 1
Output High Voltage Voror Differential Outputs, |o,, = TBD mA Y, 1
Output Low Voltage Voo Differential Outputs, |, = TBD mA 0.4 \4 1
Low Jigfiz‘;fg';p”t' Vi rs 33V +/-5% 07 Vop+03 v 1
Low IQLeizﬁfgL”p”t' Vi rs 3.3V +-5% V- 0.3 0.35 v 1
Operating Supply Current Ioos.30p Full Active, C_ = Fullload; TBD mA 1
iIAMT Mode Current IooiamT TBD mA 1
Powerdown Current looro TBD mA 1
Input Frequency F, Vpp =33V TBD MHz 2
Pin Inductance Lpi_n nH 1
Cn Logic Inputs 1.5 5 pF 1
Input Capacitance Cour Output pin capacitance 6 pF 1
Ciux X1 & X2 pins TBD pF 1
Clk Stabilization Terme From VDD Power-ﬁlsf)t (():To(ii-assertion of PD to 18 ms 1
e Sront o s | e |
Tdrive_PD Toren D'ﬁerergl'ja'(;’;tap:;:r?iiﬂe after 300 us 1
oy s e o e |
Tfall_PD Teal Fallrise time of PD, PCI_STOP# and ns 1
Trise_PD Tase CPU_STOP# inputs ns
SMBus Voltage " 2.7 5.5 \ 1
Low-level Output Voltage VoLsus @ |y, e 0.4 \4 1
Current sinking at | SMB Data Pin 4 mA 1
VOLSMB =04V PULLUP
Clock/Data e Tme iV +015 o | ke |
Clock/Data al T Ctrex it 015 w | o |
MaX|mun'1:rSel\c/IILI13;1:C§)perat|ng Foumue 100 KHz 1
Spread SE?:;LL;mnC“fd”'am” fesmon Triangular Modulation 30 33 KHz 1

'Guaranteed by design and characterization, not 100% tested in production.
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AC Electrical Characteristics - Low Power Differential
(CPUCILK.SATACIL K PCIEX. DOT9
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS | NOTES
Rising Edge Slew Rate tsin Differential Measurement 2.5 8 Vins 1,2
Falling Edge Slew Rate tn Differential Measurement 2.5 8 Vins 1,2
Slew Rate Variation tsivar Single-ended Measurement 20 % 1
Maximum Output Voltage Vi Includes overshoot 1150 mV 1
Minimum Output Voltage Viow Includes undershoot -300 mV 1
Differential Voltage Swing Vawmna Differential Measurement 300 mV 1
Crossing Point Voltage Vyass Single-ended Measurement 300 550 mV 1,34
Crossing Point Variation Vi aBSvAR Single-ended Measurement 140 mV 13,5
Duty Cycle Deyve Differential Measurement 45 55 % 1
CPU Jitter - Cycle to Cycle CPUJ,¢ Differential Measurement 85 ps 1
SRC Jitter - Cycle to Cycle SRCJ ¢, Differential Measurement 125 ps 1
DOT Jitter - Cycle to Cycle DOTJg,c Differential Measurement 250 ps 1
CPUI1:0] Skew CPUgxewro Differential Measurement 100 ps 1
CPU[2_ITP:0] Skew CPUgewz0 Differential Measurement 150 ps 1
SRC[10:0] Skew SRCqyew Differential Measurement TBD ps 1

'Guaranteed by design and characterization, not 100% tested in production.
2 Slew rate measured through Vswing centered around differential zero

3 Vxabs is defined as the voltage where CLK = CLK#
4 Only 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 calculations.

Electrical Characteristics - PCICLK/PCICLK_F

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS | NOTES
Long Accuracy ppm see Tperiod min-max values -100 100 ppm 1,2
Clock period T, s 33.33MHz output nominal 29.99100 30.00900 ns 2
33.33MHz output spread 30.15980 ns 2
Absolute min/max period Tops 33.33MHz output nominal/spread 29.49100 30.65980 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 33 mA !
Vo @MAX =3.135 V -33 mA 1
Output Low Current o Vo @ MIN=1.95V 30 mA !
Voo @ MAX=0.4V 38 mA 1
Rising Edge Slew Rate tsin Measured from 0.8 to 2.0 V 1 V/ns 1
Falling Edge Slew Rate tn Measured from 2.0 to 0.8 V 1 V/ns 1
Duty Cycle d, V;=15V 45 55 % 1
Skew tokew V;=15V TBD ps 1
Jitter, Cycle to cycle toyeeye V;=15V 500 ps 1

'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 14.31818MHz
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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 Tobs 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
Vo @MIN=1.0V -29 A 1
Output High Current lon o m
Vo @MAX =3.135V -23 mA 1
V MIN=1.95V 2 A 1
Output Low Current lo o0 @ % 9 m
Vo @ MAX=04V 27 mA 1
Rising Edge Slew Rate tsin Measured from 0.8 to 2.0 V 1 2 Vins 1
Falling Edge Slew Rate tn Measured from 2.0 to 0.8 V 1 2 Vins 1
Duty Cycle d, V;=15V 45 55 % 1
Jitter, Cycle to cycle teyeoye V;=15V 350 ps 1
'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 14.31818MHz
Intentional PCI Clock to Clock Delay
200 ps nominal steps
— |
PCI_0 [ |
| L
| +
PCI_1 I
- —l—{ [ :
PCI_2 S
[ !
PCI_3 | ! l I :
|
PCLF4 __ | [T
PCI_F5 ! LT
| |
|<— 1.0ns —»=
Electrical Characteristics - 27MHz
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS Notes
Long Accuracy ppm see Tperiod min-max values -50 0 50 ppm 12
-15 0 15 1,23
Clock period Tperiod 27.000MHz output nominal 37.0365 37.0370 37.0376 ns 2
Output High Voltage Vou loy=-1mA 24 3.25 \ 1
Output Low Voltage Voo Il =1mA 0.05 0.55 \ 1
\ MIN=10V -2 -7 A 1
Output High Current lon 0@ 0 9 3 m
Vou@MAX =3.135 V -10 -23 mA 1
Output Low Current lo, Vo @ MIN=1.95V 29 72 mA 1
Vo @ MAX=04V 27 27 mA 1
Edge Rate |- Rising/Falling edge rate 1 2.35 4 V/ins 1
Rise Time t, Vo =04V, V,, =24V 0.5 0.83333333 2 ns 1
Fall Time t, Vg =24V, V, =04V 0.5 0.86956522 2 ns 1
Duty Cycle d, V;=15V 45 50.5 55 % 1
Ly Long Term (10us) 500 800 ps 1
Jitter tM -250 117.5 250 ps 1
teseoye V=15V 170 500 ps 1

*TA =0 - 70°C; Supply Voltage VDD = 3.3 V +/-5%, CL =20 pF with Rs =7Q

'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 14.31818MHz
3 At nominal voltage and temperature
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Electrical Characteristics - REF-14.318MHz
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS Notes
Long Accuracy ppm see Tperiod min-max values -100 100 ppm 1,2
Clock period T period 14.318MHz output nominal 69.8203 69.8622 ns 2
Absolute min/max period Tobs 14.318MHz output nominal 69.8203 70.86224 ns 2
Output High Voltage Vou loy =-1mA 24 \ 1
Output Low Voltage Vo lo. =1mA 0.4 \ 1
) Vo @MIN=1.0V,
Output High Current lon -33 -33 mA 1
Vo @MAX =3.135 V
Vo, @MIN=1.95V,
Output Low Current lo 30 38 mA 1
Vo @MAX =04V
Rising Edge Slew Rate tsin Measured from 0.8 to 2.0 V 1 4 Vins 1
Falling Edge Slew Rate tn Measured from 2.0 t0 0.8 V 1 4 Vins 1
Duty Cycle d, V;=15V 45 55 % 1
Jitter beyeoye V;=15V 1000 ps 1

'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 14.31818MHz
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6.10 mm. Body, 0.50 mm. Pitch TSSOP

240 mil 20 mil
N N _’”9 i ( In Mi?limeters( : In Inches
|:| |:| |:| ﬂ SYMBOL COMMON DIMENSIONS COMMON DIMENSIONS
\ f . MIN MAX MIN MAX
A - 1.20 -- .047
T Al 0.05 0.15 .002 .006
R E1 A2 0.80 1.05 .032 041
INDEX b 0.17 0.27 .007 011
ARER c 0.09 0.20 .0035 .008
“ D SEE VARIATIONS SEE VARIATIONS
I:I I:I I:I I:I E 8.10 BASIC 0.319 BASIC
12 Et 6.00 | 6.20 .236 [ 244
_}’\‘_ o e 0.50 BASIC 0.020 BASIC
| b , L 045 | 075 .018 [ .030
N SEE VARIATIONS SEE VARIATIONS
a 0° 8° 0° 8°
aaa -- 0.10 -- .004
A2 A7 VARIATIONS
A N D mm. D (inch)
?F@ Al} MIN MAX MIN MAX
- v -C- 64 16.90 17.10 .665 673
(e] b _,I |<_ \—iffNIENG Reference Doc.: JEDEC Publication 95, MO-153

10-0039

Ordering Information

9LPR363yGLFT
Example:
__ XXXX yGLFT

j E— Designation for tape and reel packaging

Lead Free, RoHS Compliant (Optional)

Package Type
G =TSSOP

Device Type

1199—08/20/08
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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)
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