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Advance Information

64-pin CK505 w/Fully Integrated Voltage Regulator + Integrated Series Resistor

Recommended Application:

Pin Configuration

CK505 compliant clock with fully integrated voltage regulator PCIO/CR#_A
and Internal series resistor on differential outputs VDDPCI
PCI1/CR# B

PCI2/TME

Output Features: PCI3
R ; ; ; ) : PCl4/27_Select
2 - CPU d!fferent!al low power push-pull pa!rs PCIFSITP._EN

e 9 - SRC differential low power push-pull pairs GNDPCI
e 1-CPU/SRC selectable differential low power push-pull pair VDD4g
. ) . USB_48MHz/FSLA

e 1-SRC/DQOT selectable differential low power push-pull pair GND48
* 5-PCl 33MHz SRCTOYI.'I)DOD?'?_;c(:
e 1-PCI_F, 33MHz free running SRCCO/DOTC._96
e 1-USB, 48MHz GND
VDDPLL3

1 - REF, 14.318MHz 27MHz_NonSS/SRCT1/SE1

27MHz_SS/SRCC1/SE2

Key Specifications: VDDPLL?’\:B
e CPU outputs cycle-cycle jitter < 85ps SRCT2/SATAT
*  SRC output cycle-cycle jitter < 125ps SRCC(ZB’SSST’QE

PCI outputs cycle-cycle jitter < 250ps
+/- 100ppm frequency accuracy on CPU & SRC clocks

SRCT3/CR#_C|
SRCC3/CR#_D

VDDSRC_IO
SRCT4
Features/Benefits: SRCC4
. . GNDSRC
e Does not require external pass transistor for voltage SRCTY
regulator SRCCO
e Integrated 33ohm series resistors on differential outputs, SRCC11/CR#_G
Z0=50Q
e Supports spread spectrum modulation, default is 0.5% down
spread

Uses external 14.318MHz crystal, external crystal load 64-TSSOP

1 64
2 63
3 62
4 61
5 60
6 59
7 58
8 57
9 56
10 55
11 54
12 53
13 52
14 51
15 ] 50
16 @ 49
17 x 48
18 > a7
19 46
20 45
21 44
22 43
23 42
24 M
25 40
26 39
27 38
28 37
29 36
30 35
31 34
32 33
64-TSSOP

* Internal Pull-Up Resistor

SCLK

SDATA
REFO/FSLC/TEST SEL
VDDREF

X1

X2

GNDREF
FSLB/TEST_MODE
CK_PWRGD/PD#
VDDCPU

CPUTO

CPUCO

GNDCPU
CPUT1_F
CPUC1_F
VDDCPU_IO

NC
CPUT2_ITP/SRCT8
CPUC2_ITP/SRCC8
VDDSRC_IO
SRCT7/CR#_F
SRCC7/CR#_E
GNDSRC

SRCT6

SRCC6

VDDSRC
PCI_STOP#
CPU_STOP#
VDDSRC_IO
SRCC10

SRCT10
SRCT11/CR#_H

** Internal Pull-Down Resistor

caps are required for frequency tuning

27_Select (power on latch)

0

1

Pin13/14 & Pin17/18

DOT96, LCD_SS

SRCO0, 27MHz Non SS & SS

e Selectable between one SRC differential push-pull pair Bytel bit? = 1. Bytel bit7 = 0.
and two single-ended outputs
Table 1: CPU Frequency Select Table
FS.C* | Fs.B' FS.A' CPU SRC PCl | REF | USB | DOT
B0Ob7 BOb6 B0Ob5 MHz MHz MHz MHz MHz MHz
0 0 0 266.66
0 0 1 133.33
0 1 0 200.00
0 1 1 166.66 100.00 33.33 | 14.318 | 48.00 96.00
1 0 0 333.33
1 0 1 100.00
1 1 0 400.00
1 1 1 Reserved

1. FS A and FS, B are low-threshold inputs.Please see V, sand V,, s specifications in
the Input/Supply/Common Output Parameters Table for correct values.
Also refer to the Test Clarification Table.

2. FS,C is a three-level input. Please see the V| s and V,, ¢
specifications in the Input/Supply/Common Output Parameters Table for correct values.
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ICS9LPRS365
Advance Information

TSSOP Pin Description

PIN # PIN NAME TYPE DESCRIPTION

3.3V PCl clock output or Clock Request control A for either SRCO or SRC2 pair
The power-up default is PCIO output, but this pin may also be used as a Clock Request control of SRC pair
0 or SRC pair 2 via SMBus. Before configuring this pin as a Clock Request Pin, the PCI output must first
be disabled in byte 2, bit 0 of SMBus address space . After the PCI output is disabled (high-Z), the pin can
then be set to serve as a Clock Request pin for either SRC pair 2 or pair 0 using the CR#_A_EN bit

1 PCIOICR# A 1o located in byte 5 of SMBUs address space.
Byte 5, bit 7
0 =PCI0 enabled (default)
1= CR#_A enabled. Byte 5, bit 6 controls whether CR#_A controls SRC0 or SRC2 pair
Byte 5, bit 6
0 = CR#_A controls SRCO pair (default),
1= CR#_A controls SRC2 pair

2 VDDPCI PWR Power supply pin for the PCI outputs, 3.3V nominal
3.3V PCI clock output/Clock Request control B for either SRC1 or SRC4 pair
The power-up default is PCI1 output, but this pin may also be used as a Clock Request control of SRC pair
1 or SRC pair 4 via SMBus. Before configuring this pin as a Clock Request Pin, the PCI output must first
be disabled in byte 2, bit 1 of SMBus address space . After the PCI output is disabled (high-Z), the pin can
then be set to serve as a Clock Request pin for either SRC pair 1 or pair 4 using the CR#_B_EN bit

3 PCI1/CR# B 1o located m byte 5 of SMBUs address space.
Byte 5, bit 5
0 =PCI1 enabled (default)
1= CR#_B enabled. Byte 5, bit 6 controls whether CR#_B controls SRC1 or SRC4 pair
Byte 5, bit 4
0 = CR#_B controls SRC1 pair (default)
1= CR#_B controls SRC4 pair
3.3V PCl clock output / Trusted Mode Enable (TME) Latched Input. This pin is sampled on power-up as
follows

4 PCI2/TME l{e} 0 = Overclocking of CPU and SRC Allowed
1 = Overclocking of CPU and SRC NOT allowed
After being sampled on power-up, this pin becomes a 3.3V PCI Output

5 PCI3 ouT 3.3V PCl clock output.
3.3V PCl clock output / 27MH mode select for pin17, 18 strap. On powerup, the logic value on this pin

6 PCl4/27_Select 1/0 determines the power-up default of DOT_96/SRCO0 and 27MHz/SRC1 output and the function table for the
pin17 and pin18.
Free running PCI clock output and ITP/SRC8 enable strap. This output is not affected by the state of the
PCI_STOP# pin. On powerup, the state of this pin determines whether pins 46 and 47 are an ITP or SRC

7 PCI_F5/ITP_EN /0 pair.
0 =SRC8/SRC8#
1=ITP/ITP#

8 GNDPCI PWR Ground for PCI clocks.

9 VDD48 PWR Power supply for USB clock, nominal 3.3V.

10 USB_48MHZ/ESLA /o leed.48MHz usSB f:lgck outpyt. 3.3V./ 3.§V tolerant input for CPU frequency selection. Refer to input
electrical characteristics for Vil_FS and Vih_FS values.

11 GND48 PWR Ground pin for the 48MHz outputs.

12 VDD96_IO PWR 1.05V to 3.3V from external power supply

13 DOTT_96/SRCTO ouT True clock of SRC or DOT96. The power-up default function depends on 27_Select, 1= SRCO,
0=DOT96

14 DOTC._96/SRCCO ouT Complement clock of SRC or DOT96. The power-up default function depends on 27_Select, 1= SRCO,
0=DOT96

15 GND PWR Ground pin for the DOT96 clocks.

16 VDD PWR Power supply for SRC / SE1 and SE2 clocks, 3.3V nominal.
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ICS9LPRS365
Advance Information

TSSOP Pin Description (Continued)

PIN #

PIN NAME

TYPE

DESCRIPTION

17

27MHz_NonSS/SRCT1/SE1

ouT

True clock of differential SRC1 clock pair / 3.3V single-ended output. 27_Select determines the power-up
default, 1=27MHz non-spread SE clock, 0 = LCD_SST 100MHz differential clock. See table 2 for more
information.

27MHz_SS/SRCC1/SE2

ouT

Complement clock of differential SRC1 clock pair / 3.3V single-ended output. 27_Select determines the
power-up default, 1=27MHz spread SE clock, 0 = LCD_SSC 100MHz differential clock. See table 2 for
more information.

19

GND

PWR

Ground pin for SRC / SE1 and SE2 clocks, PLL3.

20

VDDPLL3_IO

PWR

1.05V to 3.3V from external power supply

21

SRCT2/SATAT

ouT

True clock of differential SRC/SATA clock pair.

22

SRCC2/SATAC

ouT

Complement clock of differential SRC/SATA clock pair.

23

GNDSRC

PWR

Ground pin for SRC clocks.

24

SRCT3/CR#_C

/0

True clock of differential SRC clock pair/ Clock Request control C for either SRCO or SRC2 pair

The power-up default is SRCCLK3 output, but this pin may also be used as a Clock Request control of
SRC pair 0 or SRC pair 2 via SMBus. Before configuring this pin as a Clock Request Pin, the SRC3 output
must first be disabled in byte 4, bit 7 of SMBus address space . After the SRC3 output is disabled, the pin
can then be set to serve as a Clock Request pin for either SRC pair 2 or pair 0 using the CR#_C_EN bit
located in byte 5 of SMBUs address space.

Byte 5, bit 3

0 = SRC3 enabled (default)

1= CR#_C enabled. Byte 5, bit 2 controls whether CR#_C controls SRCO or SRC2 pair

Byte 5, bit 2

0 = CR#_C controls SRCO pair (default),

1= CR#_C controls SRC2 pair

25

SRCC3/CR#_D

/0

Complementary clock of differential SRC clock pair/ Clock Request control D for either SRC1 or SRC4
pair

The power-up default is SRCCLKS output, but this pin may also be used as a Clock Request control of
SRC pair 1 or SRC pair 4 via SMBus. Before configuring this pin as a Clock Request Pin, the SRC3 output
must first be disabled in byte 4, bit 7 of SMBus address space . After the SRC3 output is disabled, the pin
can then be set to serve as a Clock Request pin for either SRC pair 1 or pair 4 using the CR#_D_EN bit
located in byte 5 of SMBUs address space.

Byte 5, bit 1

0 = SRC3 enabled (default)

1= CR#_D enabled. Byte 5, bit 0 controls whether CR#_D controls SRC1 or SRC4 pair

Byte 5, bit 0

0 = CR#_D controls SRC1 pair (default),

1= CR#_D controls SRC4 pair

26

VDDSRC_IO

PWR

1.05V to 3.3V from external power supply

27

SRCT4

1/0

True clock of differential SRC clock pair 4

28

SRCC4

/10

Complement clock of differential SRC clock pair 4

29

GNDSRC

PWR

Ground pin for SRC clocks.

30

SRCT9

ouT

True clock of differential SRC clock pair.

31

SRCC9

ouT

Complement clock of differential SRC clock pair.

32

SRCC11/CR#_G

/0

SRC11 complement /Clock Request control for SRC9 pair

The power-up default is SRC11#, but this pin may also be used as a Clock Request control of SRC9 via
SMBus. Before configuring this pin as a Clock Request Pin, the SRC11 output pair must first be disabled in
byte 3, bit 7 of SMBus configuration space After the SRC11 output is disabled (high-Z), the pin can then be
set to serve as a Clock Request for SRC9 pair using byte 6, bit 5 of SMBus configuration space

Byte 6, bit 5

0 = SRC11# enabled (default)

1= CR#_G controls SRC9

1218—09/09/09
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ICS9LPRS365
Advance Information

TSSOP Pin Description (Continued)

PIN # PIN NAME TYPE DESCRIPTION
SRC11 true or Clock Request control H for SRC10 pair
The power-up default is SRC11, but this pin may also be used as a Clock Request control of SRC10 via
SMBus. Before configuring this pin as a Clock Request Pin, the SRC11 output pair must first be disabled in
a3 SRCT11/CR# H 1o byte 3, bit 7 of SMBus configuration space After the SRC11 output is disabled (high-Z), the pin can then be
- set to serve as a Clock Request for SRC10 pair using byte 6, bit 4 of SMBus configuration space
Byte 6, bit 4
0 =SRC11 enabled (default)
1= CR#_H controls SRC10.
34 SRCT10 ouT True clock of differential SRC clock pair.
35 SRCC10 ouT Complement clock of differential SRC clock pair.
36 VDDSRC_IO PWR 1.05V to 3.3V from external power supply
Stops all CPU Clocks, except those set to be free running clocks. In AMT mode 3 bits are shifted in from
37 CPU_STOP# IN the ICH to set the FSC, FSB, FSA values
Stops all PCI Clocks, except those set to be free running clocks. In AMT mode 3 bits are shifted in from
38 PCI_STOP# IN the ICH to set the FSC, FSB, FSA values
39 VDDSRC PWR VDD pin for SRC Pre-drivers, 3.3V nominal
40 SRCC6 ouT Complement clock of low power differential SRC clock pair.
41 SRCT6 ouT True clock of low power differential SRC clock pair.
42 GNDSRC PWR Ground for SRC clocks
SRC7 complement or Clock Request control E for SRC6 pair
The power-up default is SRC7#, but this pin may also be used as a Clock Request control of SRC6 via
SMBus. Before configuring this pin as a Clock Request Pin, the SRC7 output pair must first be disabled in
43 SRCC7/CR# E /o byte 3, bit 3 of SMBus configuration space . After the SRC output is disabled (high-Z), the pin can then be
- set to serve as a Clock Request for SRC6 pair using byte 6, bit 7 of SMBus configuration space
Byte 6, bit 7
0 = SRC7# enabled (default)
1= CR#_E controls SRC6.
SRC?7 true or Clock Request control 8 for SRC8 pair
The power-up default is SRC7, but this pin may also be used as a Clock Request control of SRC8 via
SMBus. Before configuring this pin as a Clock Request Pin, the SRC7 output pair must first be disabled in
m SRCT7/CR# F /o byte 3, bit 3 of SMBus configuration space After the SRC output is disabled (high-Z), the pin can then be
- set to serve as a Clock Request for SRC8 pair using byte 6, bit 6 of SMBus configuration space
Byte 6, bit 6
0 = SRC7# enabled (default)
1 = CR#_F controls SRC8.
45 VDDSRC_IO PWR 1.05V to 3.3V from external power supply
Complement clock of low power differential CPU2/Complement clock of differential SRC pair. The function
of this pin is determined by the latched input value on pin 7, PCIF5/ITP_EN on powerup. The function is as
follows:
46 CPUC2_ITP/SRCC8 out Pin 7 latched input Value
0 = SRC8#
1=ITP#
True clock of low power differential CPU2/True clock of differential SRC pair. The function of this pin is
determined by the latched input value on pin 7, PCIF5/ITP_EN on powerup. The function is as follows:
47 CPUT2_ITP/SRCT8 ouT Pin 7 latched input Value
0=SRC8
1=ITP
48 NC N/A No Connect
1218—09/09/09
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ICS9LPRS365
Advance Information

TSSOP Pin Description (Continued)

PIN # PIN NAME TYPE DESCRIPTION

49 VDDCPU_IO PWR 1.05V to 3.3V from external power supply

50 CPUC1_F ouT Complement clock of low power differenatial CPU clock pair. This clock will be free-running during iAMT.

51 CPUT1_F ouT True clock of low power differential CPU clock pair. This clock will be free-running during iAMT.

52 GNDCPU PWR Ground Pin for CPU Outputs

53 CPUCO ouT Complement clock of low power differential CPU clock pair.

54 CPUTO ouT True clock of low power differential CPU clock pair.

55 VDDCPU PWR Power Supply 3.3V nominal.

56 CK_PWRGD/PD# IN Notifies CK505 to sample latched inputs, or iAMT entry/exit, or PWRDWN# mode
3.3V tolerant input for CPU frequency selection. Refer to input electrical characteristics for Vi_FS and

57 FSLB/TEST_MODE IN 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.

58 GNDREF PWR Ground pin for crystal oscillator circuit

59 X2 ouT Crystal output, nominally 14.318MHz.

60 X1 IN Crystal input, Nominally 14.318MHz.

61 VDDREF PWR Power pin for the REF outputs, 3.3V nominal.
3.3V 14.318MHz reference clock/3.3V tolerant low threshold input for CPU frequency selection. Refer to

62 REFO/FSLC/TEST_SEL /0 input electrical characteristics for Vil_FS and Vih_FS values/ TEST_SEL: 3-level latched input to enable
test mode. Refer to Test Clarification Table.

63 SDATA /0 Data pin for SMBus circuitry, 5V tolerant.

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

1218—09/09/09
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ICS9LPRS365
Advance Information

Pin Configuration

8 2 3
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L O > O 0O 06 0o 0O > Z O 0 > un n O
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
GNDREF| 1 48|SRCT6
X2 o 47]SRCC6
X1 3 46| VDDSRC
VDDREF| 4 45|PCI_STOP#
REFO/FSLC/TEST_SEL 5 44|CPU_STOP#
SDATA| 6 43|VDDSRC_IO
SCLK| 7 42|SRCC10
PCIO/CR#_A| 8 41|SRCT10
VDDPCI| 9 9LPRS365 40|SRCT11/CR#_H
PCI1/CR#_B| 10 39|SRCC11/CR#_G
PCI2/TME] 11 38| SRCC9
PCI3| 12 37|SRCT9
PCl4/27_Select] 13 36| GNDSRC
PCI_F5/ITP_EN| 14 35|SRCC4
GNDPCI| 15 34|SRCT4
vDD48| 16 33| VDDSRC_IO
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
$$0885093 5 399K Qg9 9
n 2 O 6 g 9® O 5 o0 E E o F OE
Lz g5 ': = a = = 9 < « A © 0o
539838 853 22228¢
s > 2 09 > B R s & 8§ ©°E 3
2 £ 3 20 S 29 g2
o 2 Q g @ s @ n
(D) w o 5 I
-} > E
[
N
=N
2
[aV)
64-pin MLF
64-MLF
27_Select (power on latch) 0 1
. . DOT96, LCD_SS SRCO0, 27MHz Non SS & SS
Pin20/21 & Pin24/25 T ’ .
Byte1 bit7 = 1 Byte1 bit7= 0.
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ICS9LPRS365
Advance Information

MLF Pin Description

PIN # PIN NAME TYPE DESCRIPTION
1 GNDREF PWR Ground pin for crystal oscillator circuit
2 X2 ouT Crystal output, nominally 14.318MHz.
3 X1 IN Crystal input, Nominally 14.318MHz.
4 VDDREF PWR Power pin for the REF outputs, 3.3V nominal.
3.3V 14.318MHz reference clock/3.3V tolerant low threshold input for CPU frequency selection.
5 REFO/FSLC/TEST_SEL 110 Refer to input electrical characteristics for Vil_FS and Vih_FS values/ TEST_SEL: 3-level
latched input to enable test mode. Refer to Test Clarification Table.
6 SDATA 1/0 Data pin for SMBus circuitry, 5V tolerant.
7 SCLK IN Clock pin of SMBus circuitry, 5V tolerant.
3.3V PCI clock output or Clock Request control A for either SRCO or SRC2 pair
The power-up default is PCI0 output, but this pin may also be used as a Clock Request control
of SRC pair 0 or SRC pair 2 via SMBus. Before configuring this pin as a Clock Request Pin, the
PCI output must first be disabled in byte 2, bit 0 of SMBus address space . After the PCI output
is disabled (high-Z), the pin can then be set to serve as a Clock Request pin for either SRC pair
8 PCIO/CR#_A 1o 2 or pair 0 using the CR#_A_EN bit located in byte 5 of SMBUs address space.
Byte 5, bit 7
0 = PCIO enabled (default)
1= CR#_A enabled. Byte 5, bit 6 controls whether CR#_A controls SRCO or SRC2 pair
Byte 5, bit 6
0 = CR#_A controls SRCO pair (default),
1= CR#_A controls SRC2 pair
9 VDDPCI PWR Power supply pin for the PCI outputs, 3.3V nominal
3.3V PCI clock output/Clock Request control B for either SRC1 or SRC4 pair
The power-up default is PCI1 output, but this pin may also be used as a Clock Request control
of SRC pair 1 or SRC pair 4 via SMBus. Before configuring this pin as a Clock Request Pin, the
PCI output must first be disabled in byte 2, bit 1 of SMBus address space . After the PCI output
is disabled (high-Z), the pin can then be set to serve as a Clock Request pin for either SRC pair
10 |PCI/CR# B 1o 1 or pair 4 using the CR#_B_EN bit located in byte 5 of SMBUs address space.
Byte 5, bit 5
0 =PCI1 enabled (default)
1= CR#_B enabled. Byte 5, bit 6 controls whether CR#_B controls SRC1 or SRC4 pair
Byte 5, bit 4
0 = CR#_B controls SRC1 pair (default)
1= CR#_B controls SRC4 pair
3.3V PCI clock output / Trusted Mode Enable (TME) Latched Input. This pin is sampled on
power-up as follows
11 PCI2/TME 110 0 = Overclocking of CPU and SRC Allowed
1 = Overclocking of CPU and SRC NOT allowed
After being sampled on power-up, this pin becomes a 3.3V PCI Output
12 PCI3 ouT 3.3V PCI clock output.
3.3V PCI clock output / 27MH mode select for pin24, 25 strap. On powerup, the logic value on
13 |PCl4/27_Select 110 this pin determines the power-up default of DOT_96/SRCO0 and 27MHz/SRC1 output and the
function talbe for the pin24 and pin25.
Free running PCI clock output and ITP/SRC8 enable strap. This output is not affected by the
state of the PCI_STOP# pin. On powerup, the state of this pin determines whether pins 53 and
14 |PCI_F5/ITP_EN 1/0 54 are an ITP or SRC pair.
0 =SRC8/SRC8#
1=ITP/ITP#
15 |GNDPCI PWR Ground for PCI clocks.
16 |VDD48 PWR Power supply for USB clock, nominal 3.3V.
1218—09/09/09
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ICS9LPRS365
Advance Information

MLF Pin Description (Continued)

PIN # PIN NAME TYPE DESCRIPTION
Fixed 48MHz USB clock output. 3.3V./ 3.3V tolerant input for CPU frequency selection. Refer to
17 |USB_48MHz/FSLA Vo input electrical characteristics for Vil_FS and Vih_FS values.
18 |GND48 PWR Ground pin for the 48MHz outputs.
19 |VDD96_lIO PWR 1.05V to 3.3V from external power supply
20 |DOTT 96/SRCTO ouT True clock of SRC or DOT96. The power-up default function depends on 27_Select, 1= SRCO,
0=DOT96
Complement clock of SRC or DOT96. The power-up default function depends on 27_Select,1=
21 DOTC_96/SRCCO ouT SRCO, 0=DOT96
22 |GND PWR Ground pin for the DOT96 clocks.
23 |VDD PWR Power supply for SRC / SE1 and SE2 clocks, 3.3V nominal.
True clock of differential SRC1 clock pair / 3.3V single-ended output. 27_Select determines the
24 [27MHz_NonSS/SRCT1/SE1 ouT power-up default, 1=27MHz non-spread SE clock, 0 = LCD_SST 100MHz differential clock. See
table 2 for more information.
Complement clock of differential SRC1 clock pair / 3.3V single-ended output. 27_Select
25 |27MHz_SS/SRCC1/SE2 ouT determines the power-up default, 1=27MHz spread SE clock, 0 = LCD_SSC 100MHz differential
clock. See table 2 for more information.
26 GND PWR Ground pin for SRC / SE1 and SE2 clocks, PLL3.
27 |VDDPLL3_IO PWR 1.05V to 3.3V from external power supply
28 |SRCT2/SATAT ouT True clock of differential SRC/SATA clock pair.
29 |SRCC2/SATAC ouT Complement clock of differential SRC/SATA clock pair.
30 |[GNDSRC PWR Ground pin for SRC clocks.
True clock of differential SRC clock pair/ Clock Request control C for either SRCO or SRC2 pair|
The power-up default is SRCCLKS output, but this pin may also be used as a Clock Request
control of SRC pair 0 or SRC pair 2 via SMBus. Before configuring this pin as a Clock Request
Pin, the SRC3 output must first be disabled in byte 4, bit 7 of SMBus address space . After the
SRC3 output is disabled, the pin can then be set to serve as a Clock Request pin for either SRC
31 SRCT3/CR#_C 1o pair 2 or pair 0 using the CR#_C_EN bit located in byte 5 of SMBUs address space.
Byte 5, bit 3
0 = SRC3 enabled (default)
1= CR#_C enabled. Byte 5, bit 2 controls whether CR#_C controls SRCO or SRC2 pair
Byte 5, bit 2
0 = CR#_C controls SRCO pair (default),
1= CR#_C controls SRC2 pair
Complementary clock of differential SRC clock pair/ Clock Request control D for either SRC1
or SRC4 pair
The power-up default is SRCCLKS3 output, but this pin may also be used as a Clock Request
control of SRC pair 1 or SRC pair 4 via SMBus. Before configuring this pin as a Clock Request
Pin, the SRC3 output must first be disabled in byte 4, bit 7 of SMBus address space . After the
SRC3 output is disabled, the pin can then be set to serve as a Clock Request pin for either SRC
32 [SRCCS3/CR#_D 110 pair 1 or pair 4 using the CR#_D_EN bit located in byte 5 of SMBUs address space.
Byte 5, bit 1
0 = SRC3 enabled (default)
1= CR#_D enabled. Byte 5, bit 0 controls whether CR#_D controls SRC1 or SRC4 pair
Byte 5, bit 0
0 = CR#_D controls SRC1 pair (default),
1= CR#_D controls SRC4 pair
1218—09/09/09
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ICS9LPRS365
Advance Information

MLF Pin Description (Continued)

PIN # PIN NAME TYPE DESCRIPTION
33 |VDDSRC_IO PWR 1.05V to 3.3V from external power supply
34 |[SRCT4 1/0 True clock of differential SRC clock pair 4
35 |[SRCC4 1/0 Complement clock of differential SRC clock pair 4
36 |[GNDSRC PWR Ground pin for SRC clocks.
37 |[SRCT9 ouT True clock of differential SRC clock pair.
38 [SRCC9 ouT Complement clock of differential SRC clock pair.
SRC11 complement /Clock Request control for SRC9 pair
The power-up default is SRC11#, but this pin may also be used as a Clock Request control of
SRC9 via SMBus. Before configuring this pin as a Clock Request Pin, the SRC11 output pair
must first be disabled in byte 3, bit 7 of SMBus configuration space After the SRC11 output is
39 |SRCC11/CR#_G 110 disabled (high-Z), the pin can then be set to serve as a Clock Request for SRC9 pair using byte
6, bit 5 of SMBus configuration space
Byte 6, bit 5
0 = SRC11# enabled (default)
1= CR#_G controls SRC9
SRC11 true or Clock Request control H for SRC10 pair
The power-up default is SRC11, but this pin may also be used as a Clock Request control of
SRC10 via SMBus. Before configuring this pin as a Clock Request Pin, the SRC11 output pair
must first be disabled in byte 3, bit 7 of SMBus configuration space After the SRC11 output is
40 |SRCT11/CR#_H 110 disabled (high-Z), the pin can then be set to serve as a Clock Request for SRC10 pair using
byte 6, bit 4 of SMBus configuration space
Byte 6, bit 4
0 =SRC11 enabled (default)
1= CR#_H controls SRC10.
41 SRCT10 ouT True clock of differential SRC clock pair.
42 |SRCC10 ouT Complement clock of differential SRC clock pair.
43 |VDDSRC_IO PWR 1.05V to 3.3V from external power supply
Stops all CPU Clocks, except those set to be free running clocks. In AMT mode 3 bits are
44 CPU_STOP# IN shifted in from the ICH to set the FSC, FSB, FSA values
Stops all PCI Clocks, except those set to be free running clocks. In AMT mode 3 bits are shifted
45 PCI_STOP# IN in fr?)m the ICH to set the FpSC, FSB, FSA values °
46 |VDDSRC PWR VDD pin for SRC Pre-drivers, 3.3V nominal
47 |SRCC6 ouT Complement clock of low power differential SRC clock pair.
48 |SRCT6 ouT True clock of low power differential SRC clock pair.
1218—09/09/09
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MLF Pin Description (Continued)

PIN # PIN NAME TYPE DESCRIPTION

49 |GNDSRC PWR Ground for SRC clocks
SRC7 complement or Clock Request control E for SRC6 pair
The power-up default is SRC7#, but this pin may also be used as a Clock Request control of
SRC6 via SMBus. Before configuring this pin as a Clock Request Pin, the SRC7 output pair
must first be disabled in byte 3, bit 3 of SMBus configuration space . After the SRC output is

50 |SRCC7/CR#_E 1/0 disabled (high-Z), the pin can then be set to serve as a Clock Request for SRC6 pair using byte
6, bit 7 of SMBus configuration space
Byte 6, bit 7
0 = SRC7# enabled (default)
1= CR#_E controls SRCS6.
SRC7 true or Clock Request control 8 for SRC8 pair
The power-up default is SRC7, but this pin may also be used as a Clock Request control of
SRC8 via SMBus. Before configuring this pin as a Clock Request Pin, the SRC7 output pair
must first be disabled in byte 3, bit 3 of SMBus configuration space After the SRC output is

51 SRCT7/CR#_F 1/0 disabled (high-Z), the pin can then be set to serve as a Clock Request for SRC8 pair using byte
6, bit 6 of SMBus configuration space
Byte 6, bit 6
0 = SRC7# enabled (default)
1 = CR#_F controls SRC8.

52 |VDDSRC_IO PWR 1.05V to 3.3V from external power supply
Complement clock of low power differential CPU2/Complement clock of differential SRC pair.
The function of this pin is determined by the latched input value on pin 7, PCIF5/ITP_EN on

53 |CPUC2 ITP/SRCCS ouT pgwerup. Thg function is as follows:
Pin 7 latched input Value
0 = SRC8#
1=ITP#
True clock of low power differential CPU2/True clock of differential SRC pair. The function of this
pin is determined by the latched input value on pin 7, PCIF5/ITP_EN on powerup. The function is
as follows:

54 |CPUT2_ITP/SRCTS out Pin 7 latched input Value
0=SRC8
1=ITP

55 |NC N/A No Connect

56 |VDDCPU_IO PWR 1.05V to 3.3V from external power supply

57 |cpPuct F ouT Complgment clock of low power differenatial CPU clock pair. This clock will be free-running
during iIAMT.

58 [CPUTI1_F ouT True clock of low power differential CPU clock pair. This clock will be free-running during iAMT.

59 |[GNDCPU PWR Ground Pin for CPU Outputs

60 [CPUCO ouT Complement clock of low power differential CPU clock pair.

61 CPUTO ouT True clock of low power differential CPU clock pair.

62 [VDDCPU PWR Power Supply 3.3V nominal.

63 CK_PWRGD/PD# IN Notifies CK505 to sample latched inputs, or iAMT entry/exit, or PWRDWN# mode
3.3V tolerant input for CPU frequency selection. Refer to input electrical characteristics for

64 FSLB/TEST_MODE IN Vil_FS 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.

1218—09/09/09

© 2019 Renesas Electronics Corporation

10



ICS9LPRS365
Advance Information

General Description

ICS9LPRS365 follows Intel CK505 Yellow Cover specification. This clock synthesizer provides a single chip solution for next
generation P4 Intel processors and Intel chipsets. ICS9LPRS365 is driven with a 14.318MHz crystal. It also provides a tight
ppm accuracy output for Serial ATA and PCI-Express support.

Block Diagram
X1; REF REF
| «| Osc S —
¢ CPU(1:0)
N
4
N
4 SRC8/CPU_ITP
CPU
.| CPU PLL1 |src
sS SRC_MAIN SRC(11-9,4:3, 7:6)
PCI33MHz
] SRC 7 — PCIF5 (4:0)
PLL3 PCI33MHz R >
L4
ss b
| ——
SRC2/SATA
——— N
|4
FSLA ) N
CKPWRGD/PD# | ( 4
PCI_STOP# :
CPU_STOP# | 27MHZ/SRC1/SE(2:1)
CR#_(A:H) : Cont.r0| \_ Differential Output
27_select | LOgiC
TME, ITP_EN : . SE Outputs
FSLOTESTSEL | )
FSLB/TESTMODE :
Ld
-
27MHz_NonSS SRCO/DOT96
PLL2 |samm
Non-S§  [oartt bz
—
Power Groups
Pin Number Description
VDD GND P
49 52 CPUCLK | Low power outputs
55 52 Master Clock, Analog
26, 36, 45 23, 29, 42 Low power outputs
39 23, 29, 42 SRCCLK PLL 1
20 19 Low power outputs
PLL3/SE
16 19 3/S PLL 3
12 11 DOT 96Mhz Low power outputs
9 11 USB 48
61 58 Xtal, REF
2 8 PCICLK
1218—09/09/09
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Absolute Maximum Ratings

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS Notes
Maximum Supply Voltage VDDxxx Core/Logic Supply 4.6 \ 1,2
Maximum Supply Voltage VDDxxx_IO Low Voltage Differential I/O Supply 3.8 Vv 1,2

Maximum Input Voltage Vi 3.3V LVCMOS Inputs 4.6 Vv 1,2,3
Minimum Input Voltage Vi Any Input GND-0.5 \ 1,2
Storage Temperature Ts - -65 150 ‘C 1,2
Case Temperature Tcase - 115 °C 1,2
Input ESD protection ESD prot Human Body Model 2000 Vv 1,2

'Guaranteed by design and characterization, not 100% tested in production.
2 Operation under these conditions is neither implied, nor guaranteed.
3 Maximum input voltage is not to exceed maximum VDD

Electrical Characteristics - Input/Supply/Common Output Parameters

PARAMETER SYMBOL CONDITIONS MIN TYPICAL MAX UNITS Notes
Ambient Operating Temp Tambient - 0 70 °C 1
Supply Voltage VDDxxx Supply Voltage 3.135 3.465 Vv 1
Supply Voltage VDDxxx_IO Low-Voltage Differential /O Supply 1 3.465 \" 1
Input High Voltage V62 Single-ended inputs 2 Vpp+ 0.3 \ 1
Input Low Voltage Vise Single-ended inputs Vgs- 0.8 0.8 \ 1
Input Leakage Current I Vin =V Viy=GND -5 5 uA 1
Inout Leakage G " I Inputs with pull or-pull down resistors 400 200 A ]
nput Leakage Curren INRES Vi = Voo Vyy=GND - u
Output High Voltage Vouse Single-ended outputs, I, =-1mA 24 \ 1
Output Low Voltage Vouse Single-ended outputs, I, =1 mA 0.4 \Y 1
Output High Voltage Voror Differential Outputs, |5, = TBD mA 0.7 0.9 \ 1
Output Low Voltage Voo Differential Outputs, I, = TBD mA 0.4 \Y 1
Low Threshold Input- o
High Voltage (Test Mode) Vi rs test 33V +-5% 2 Voo + 0.3 v !
Low Threshold Input- o
High Voltage Vir ks 3.3V +/-5% 0.7 1.5 \Y 1
Low Threshold Input- N,
Low Voltage Vi s 3.3V +/-5% Vgs- 03 0.35 \Y 1
Ioo, DEFAMLT 3.3V supply, PLL3 off 95 250 mA 1
Ioo, Priadie 8.3V supply, PLL3 Differential Out 106 250 mA 1
Operating Supply Current loo_pLiasd 3.3V supply, PLL3 Single-ended Out 101 250 mA 1
0.8V supply, Differential 10 current,
lo0 10 all outputs enabled =3 32 80 mA !
Power Down Current 56 pp3s 3.3V supply, Power Down Mode 26 30 mA 1
Iob_ppio 0.8V 10 supply, Power Down Mode 0.23 0.5 mA 1
JAMT Mode Current Iop iamTa.a 3.3V supply, iAMT Mode 47 80 mA 1
loo iamTo.s 0.8V 10 supply, iAMTMode 5 10 mA 1
Input Frequency F, Vpp =33V 14.318 MHz 1
Pin Inductance Loin 7 nH 1
Cin Logic Inputs 1.5 5 pF 1
Input Capacitance Cour Output pin capacitance 6 pF 1
Cinx X1 & X2 pins 5 pF 1
Spread Spectrum Modulation . .
Frequency fssmon Triangular Modulation 30 33 kHz 1

*T,=0-70°C; V=33V +-5%
'Guaranteed by design and characterization, not 100% tested in production.

1218—09/09/09
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Electrical Characteristics - SMBus Interface

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS Notes
SMBus Voltage Voo 2.7 5.5 \4 1
Low-level Output Voltage VoLsvs @ Loy 0.4 \ 1
Current sinking at | SMB Data Pin 4 mA 1
VOLSMB =04V PULLUP
Cloc?(/clil)_;/taslgiélél'ime Tric ('\(Al\jll;\\//lll;-l f 01513?5;0 1000 © !
lokiData Fal e Tt i -0.15) D
Maximum SMBus Operating Feunus Block Mode 100 KHz 1
Frequency
'Guaranteed by design and characterization, not 100% tested in production.
AC Electrical Characteristics - Input/Common Parameters
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS Notes
Clk Stabilization Tstne :;;’;"rﬁ\gng?[‘;"#etrﬁz f’;lgik 18 ms 1
T | o o ety R
Tdrive_PD# Toro T Cutbu Sniablo affex 300 us 1
RN A o o | w | e
Ttall_PD# Teaur Fallrise time of PD#, PCI_STOP# 5 ns 1.2
Trise_PD# Ve and CPU_STOP# inputs 5 ns 1,2
" Guaranteed by design and characterization, not 100% tested in production.
2 Optional. Only applies when PCI_STOP# and/or CPU_STOP# is present.
AC Electrical Characteristics - Low Power Differential Outputs
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS NOTES
Rising Edge Slew Rate tsir Differential Measurement 25 8 Vins 1,2
Falling Edge Slew Rate teir Differential Measurement 25 8 Vins 1,2
Slew Rate Variation tsivar Single-ended Measurement 20 % 1
Maximum Output Voltage A/ 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 Vyags Single-ended Measurement 300 550 mV 1,3,4
Crossing Point Variation VyaBsvar Single-ended Measurement 140 mV 1,3,5
Duty Cycle Deve Differential Measurement 45 55 % 1
CPU Jitter - Cycle to Cycle CPUJ,¢ Differential Measurement 85 ps 1
SRC Jitter - Cycle to Cycle SRCJc,c Differential Measurement 125 ps 1
DOT Jitter - Cycle to Cycle DOTJ e Differential Measurement 250 ps 1
CPU[1:0] Skew CPUgyewio Differential Measurement 100 ps 1
CPU[2_ITP:0] Skew CPUgxews0 Differential Measurement 150 ps 1
SRC[10:0] Skew SRCqyew Differential Measurement TBD ps 1

“T, =0-70°C; Vpp=3.3V +/-5%; C, =5pF, Rg=22Q (unless specified otherwise.)
'Guaranteed by design and characterization, not 100% tested in production.
2 Slew 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#.

1218—09/09/09
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Electrical Characteristics - PCICLK/PCICLK _F

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS NOTES

Long Accuracy ppm see Tperiod min-max values -300 300 ppm 1,2
Clock period T oo 33.33MHz output nominal 29.99100 30.00900 ns 2
33.33MHz output spread 30.15980 ns 2
Absolute min/max period T abs 33.33MHz output nominal/spread 29.49100 | 30.65980 ns 2
Output High Voltage Vou loy=-1mA 24 \ 1
Output Low Voltage Vo loo =1mA 0.4 \4 1
Output High Current lon Von @MIN=10V 33 mA !
Vo @MAX =3.135 V -33 mA 1
Output Low Current lo Vo @ MIN=1.95V 30 ke !
Voo @ MAX=0.4V 38 mA 1
Rising Edge Slew Rate tsim Measured from 0.8 t02.0 V 1 4 V/ns 1
Falling Edge Slew Rate ten Measured from 2.0 t0 0.8 V 1 4 Vins 1
Duty Cycle d, V;=15V 45 55 % 1
Skew tokew V=15V 250 ps 1

Intentional PCI-PCI delay tielay Vi=15V 200 nominal ps 1,3
Jitter, Cycle to cycle toycoye V=15V 500 ps 1

“T,=0-70°C; Vpp=3.3V +/-5%

'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
3See PCI Clock-to-Clock Delay Figure

Intentional PCI Clock to Clock Delay

200 ps nominal steps

| |-— |

PCIO [ :
| I 1

PCI1 ‘ :

PCI2 I 1
—
PCI3 | ! '

PCl4 !
PCI_F5 !
|
|

1218—09/09/09
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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 T 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 lop =1mA 0.4 \ 1
Output High Current lon Von @MIN=10V 29 mA !
Vo @MAX =3.135 V -23 mA 1
Output Low Current lo Vo @ MIN =1.95V 29 A !
Vo @ MAX=04V 27 mA 1
Rising Edge Slew Rate tsir Measured from 0.8 to 2.0 V 1 Vins 1
Falling Edge Slew Rate ter Measured from 2.0 t0 0.8 V 1 Vins 1
Duty Cycle dy V=15V 45 55 % 1
Jitter, Cycle to cycle boycoye 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
Electrical Characteristics - SE 24.576MHz
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS NOTES
Long Accuracy ppm see Tperiod min-max values -300 300 ppm 1,2
Clock period T period 24.576MHz output nominal 40.70231 40.67790 ns 2
Output High Voltage Vou loy =-1mA 24 \ 1
Output Low Voltage Voo lop =1mA 0.4 \ 1
Output High Current lon Vo OMIN=1.0V 29 mA !
Vo @MAX =3.135 V -23 mA 1
Output Low Current lo Vo @ MIN=1.95V 2 mA !
Vo @ MAX=04V 27 mA 1
Rising Edge Slew Rate tsim Measured from 0.8 10 2.0 V 1 4 V/ns 1
Falling Edge Slew Rate ter Measured from 2.0 10 0.8 V 1 4 V/ns 1
Duty Cycle dy V=15V 45 55 % 1
Jitter, Cycle to cycle teycoye V=15V 500 ps 1

*TA =0 - 70°C; Supply Voltage VDD = 3.3 V. +/-5%
'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

1218—09/09/09
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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 Toabs 14.318MHz output nominal 69.8203 70.86224 ns 2
Output High Voltage Vou loy=-1mA 24 \ 1
Output Low Voltage Vo lop =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 lou 30 38 mA 1
Vo @MAX =0.4V
Rising Edge Slew Rate tsir Measured from 0.8 to 2.0V 1 4 Vins 1
Falling Edge Slew Rate ter Measured from 2.0 t0 0.8 V 1 4 Vins 1
Duty Cycle d, V;=15V 45 55 % 1
Jitter ticycoye 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

Preferred drive strengths using CK505 clock sources.
Transmission lines to load do not share series resistors.
Desktop (Zo=502) and mobile (Zo=55Q) have the same drive strength.

Number of Loads Actually Driven.
i =550
Number of Loads Match Point for N & P [Z0=550]]
. Voltage / Current
to Drive
(MmA) 1 Load Rs =|2 Loads Rs=|3 Loads Rs =
D.C.Drive
Strength 0.56/ 33 Q 0 : )
1 (179) 330 [39Q)]
0.92/ 66
Q [43Q Q Q -
2 (14Q) 3902 [43Q] | 22Q [27Q)]
1.15/99
Q [143Q Q Q Q Q
3 (11.6Q) 43Q143Q] | 27Q [33Q] | 150 [22Q)]

1218—09/09/09
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Advance Information

Table 1: CPU Frequency Select Table

FS.C® | FsiB' | FSIA' | CPU SRC PCl | REF | USB | DOT
BOb7 | BOb6 BOb5 MHz MHz MHz MHz MHz MHz
0 0 0 266.66

0 0 1 133.33

0 1 0 200.00

0 1 1 166.66 100.00 | 33.33 | 14.318 | 48.00 | 96.00
1 0 0 333.33

1 0 1 100.00

1 1 0 400.00

1 1 1 Reserved

1. FS A and FS B are low-threshold inputs.Please see V, sand V,, ¢ specifications in

the Input/Supply/Common Output Parameters Table for correct values.
Also refer to the Test Clarification Table.
2. FS C is a three-level input. Please see the V| s and V|, ¢

specifications in the Input/Supply/Common Output Parameters Table for correct values.

Table 2: PLL3 Quick Configuration

Pin17 (TSSOP)|Pin18 (TSSOP) Spread
B1ib4 | B1b3 | B1b2 B1b1 / Pin24 (MLF) | / Pin25 (MLF) Comment
MHz MHz %
0 0 0 0 PLL 3 disabled
0 0 0 1 100.00 100.00 0.5% Down Spread SRCCLK1 from SRC_MAIN
0 0 1 0 100.00 100.00 0.5% Down Spread Only SRCCLK1 from PLL3
0 0 1 1 100.00 100.00 1% Down Spread Only SRCCLK1 from PLL3
0 1 0 0 100.00 100.00 1.5% Down Spread Only SRCCLK1 from PLL3
0 1 0 1 100.00 100.00 2% Down Spread Only SRCCLK1 from PLL3
0 1 1 0 100.00 100.00 2.5% Down Spread Only SRCCLK1 from PLL3
0 1 1 1 N/A N/A N/A N/A
1 0 0 0 24.576 24.576 None 24.576Mhz on SE1 and SE2
1 0 0 1 24.576 98.304 None 24.576Mhz on SE1, 98.304Mhz on SE2
1 0 1 0 98.304 98.304 None 98.304Mhz on SE1 and SE2
1 0 1 1 27.000 27.000 None 27Mhz on SE1 and SE2
1 1 0 0 25.000 25.000 None 25Mhz on SE1 and SE2
1 1 0 1 N/A N/A N/A N/A
1 1 1 0 N/A N/A N/A N/A
1 1 1 1 N/A N/A N/A N/A

1218—09/09/09
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Table 3: I0_Vout select table

B9b2 | B9bi B9b0 |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

CPU Power Management Table

PD# | CPU_STOP# | PCI_STOP# | CR# SI.VIBUS CPU1 CPU1# CPU(0,2) | CPU(0,2)#
Register OE
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

SRC, LCD, DOT Power Management Table

SMBus SRC/LCD | SRC#/LCD# | SRC/LCD |SRC#/LCD#
PD# | CPU_STOP# | PCI_STOP# | CR# Register OE Free-Run PCI Stoppable/CR DOT DOT#
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

PD# | CPU_STOP# | PCI_STOP# | CR# S'.VIBUS PCIF/PCI PCIF/PCI usB REF
Register OE | 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

1218—09/09/09
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General SMBus serial interface information for the ICS9LPRS365

How to Write:

» Controller (host) sends a start bit.

e Controller (host) sends the write address D2 "
¢ |ICS clock will acknowledge

e 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
* |CS clock will acknowledge each byte one at a time
¢ 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 2
O ) O
O X O
]
Byte N + X - 1
ACK
P | stoP bit

1218—09/09/09

How to Read:

e Controller (host) will send start bit.

¢ Controller (host) sends the write address D2 "

¢ |CS clock will acknowledge

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

¢ |CS clock will acknowledge

e 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

* 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

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
(e} X ]
O
Byte N + X - 1
N Not acknowledge
P stoP bit
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Byte 0 FS Readback and PLL Selection Register

Bit| Pin Name Description Type 0 | 1 Default
7 - FSLC CPU Freq. Sel. Bit (Most Significant) R . Latch
6| - FSLB CPU Freq. Sel. Bit r_| SeeTeblet: C?gb'lzeq“ency Select ™ ioh
5 - FSLA CPU Freq. Sel. Bit (Least Significant) R Latch
4 ) AMT_EN Set via SMBus or dynamigally by CK505 if detects (S?\clzvky Legacy Mode iAMT Enabled 0
dynamic M1 Bit)
3 Reserved Reserved RW 0
2 - SRC_Main_SEL Select source for SRC Main RW | SRC Main = PLL1| SRC Main = PLL3 0
1 - SATA_SEL Select source for SATA clock RW SATA = SATA = PLL2 0
SRC_Main
If config saved, on deassert return to last known Configuration Not Configuration
0 - PD_Restore state else clear all config as if cold power on and go| RW 1
Saved Saved
to latches open state
Byte 1 DOT96 Select and PLL3 Quick Config Register
Bit| Pin Name Description Type 0 1 Default
7 | 13/14 SRCO_SEL Select SRCO or DOT96 R SRCO0 DOT96 Note 1
6 - PLL1_SSC_SEL Select 0.5% down or center SSC RW Down spread Center spread 0
5 Reserved RW 0
4 | 17/18 PLL3 CF3 PLL3 Quick Config Bit 3 RW 0
3 PLL3_CF2 PLL3 Quick Config Bit 2 RW See Table 2: pin17, 18 Configuration 0
2 PLL3_CF1 PLL3 Quick Config Bit 1 RW Only applies if Byte 0, bit 2 = 0. 1
1 PLL3 CFO PLL3 Quick Config Bit 0 RW 0
0 PCI_SEL PCI_SEL RW PCl from PLL1 | PCI from PLL3 1
Note 1 : When 27_Select pin = 0, B1b7 PWD = 1, , when 27_Select pin =1, PWD =0
Byte 2 Output Enable Register
Bit| Pin Name Description Type 0 1 Default
7 REF_OE Output enable for Ri&g;'sab‘e" outputis t- | pw | Output Disabled | Output Enabled 1
6 USB_OE Output enable for USB RW Output Disabled Output Enabled 1
5 PCIF5_OE Output enable for PCI5 RW Output Disabled Output Enabled 1
4 PCl4_OE Output enable for PCI4 RW Output Disabled Output Enabled 1
3 PCI3_OE Output enable for PCI3 RW Output Disabled Output Enabled 1
2 PCI2_OE Qutput enable for PCI2 RW Output Disabled Qutput 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 SRC11_OE Output enable for SRC11 RW Output Disabled Output Enabled 1
6 SRC10_OE Output enable for SRC10 RW | Output Disabled Output Enabled 1
5 SRC9_OE Output enable for SRC9 RW Output Disabled Output Enabled 1
4 SRC8/ITP_OE Output enable for SRC8 or ITP RW Output Disabled Output Enabled 1
3 SRC7_OE Output enable for SRC7 RW Output Disabled Output Enabled 1
2 SRC6_OE Output enable for SRC6 RW Output Disabled Output Enabled 1
1 Reserved Reserved RW Output Disabled Output Enabled 1
0 SRC4 OE Output enable for SRC4 RW Output Disabled Output Enabled 1

1218—09/09/09
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Byte 4 Output Enable and Spread Spectrum Disable Register

Bit| Pin Name Description Type 0 1 Default
7 SRC3_OE Output enable for SRC3 RW | Output Disabled | Output Enabled 1
6 SATA/SRC2_OE Output enable for SATA/SRC2 RW | Output Disabled | Output Enabled 1
5 SRC1_OE Output enable for SRCH RW | Output Disabled | Output Enabled 1
4 SRC0/DOT96_OE Output enable for SRCO/DOT96 RW | Output Disabled [ Output Enabled 1
3 CPU1_OE Output enable for CPUA1 RW | Output Disabled | Output Enabled 1
2 CPUO_OE Output enable for CPUQ RW | Output Disabled | Output Enabled 1
1 PLL1_SSC_ON Enable PLL1's spread modulation RW | Spread Disabled | Spread Enabled 1
0 PLL3 SSC_ON Enable PLL3's spread modulation RW | Spread Disabled | Spread Enabled 1

Byte 5 Clock Request Enable/Configuration Register

Bit| Pin Name Description Type 0 1 Default

Enable CR#_A (clk req), .
! CR#_A_EN PCIO_OE must be = 0 for this bit to take effect | 1 | Disable CR&A | Enable CRi_A 0
6 CR# _A_SEL Sets CR#_A to control either SRCO or SRC2 RW [CR# A -> SRCO| CR#_A -> SRC2 0
5 CR# B_EN Enable CR# B (clk req) RW | Disable CR#_B Enable CR# B 0
4 CR# B_SEL Sets CR#_B -> SRC1 or SRC4 RW_[CR# B -> SRC1| CR# B -> SRC4 0
3 CR# C_EN Enable CR#_C (clk req) RW Disable CR#_C Enable CR# _C 0
2 CR# _C_SEL Sets CR#_C -> SRCO0 or SRC2 RW_ [ CR# C-> SRCO| CR# _C-> SRC2 0
1 CR# D _EN Enable CR#_D (clk req) RW Disable CR# D Enable CR#_D 0
0 CR# D_SEL Sets CR#_D -> SRC1 or SRC4 RW | CR# D -> SRC1| CR#_D -> SRC4 0
Byte 6 Clock Request Enable/Configuration and Stop Control Register
Bit[ Pin Name Description Type 0 1 Default
7 CR# E_EN Enable CR#_E (clk req) -> SRC6 RW Disable CR#_E Enable CR#_E 0
6 CR#_F_EN Enable CR#_F (clk req) -> SRC8 RW | Disable CR#_F Enable CR#_F 0
5 CR#_G_EN Enable CR#_G (clk req) -> SRC9 RW | Disable CR# G Enable CR# G 0
4 CR# _H_EN Enable CR#_H (clk req) -> SRC10 RW_ | Disable CR#_H Enable CR#_H 0
3 Reserved Reserved RW 0
2 Reserved Reserved RW 0
Stops with

1 SSCD_STP_CRTL If set, LCD_SS stops with PCI_STOP# RW Free Running PCI_STOP# 0
assertion
Stops with

0 SRC_STP_CRTL If set, SRCs stop with PCI_STOP# RW Free Running PCI_STOP# 0
assertion

Byte 7 Vendor ID/ Revision ID
Bit| Pin Name Description Type 0 1 Default
7 Rev Code Bit 3 R 0
6 Rev Code Bit 2 Revision ID R 0
5 Rev Code Bit 1 R 1
4 Rev Code Bit 0 R Vendor specific 0
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
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Byte 8 Device ID and Output Enable Register

Bit[ Pin Name Description Type 0 1 Default
g Bzz:zz—: gg ) Table. of Device identifier codes, used f9r 2 ) :
5 Device ID1 differentiating betweer:e t2(505 package options, R See Device ID Table 0
4 Device_IDO R 1
3 Reserved Reserved RW - - 0
2 Reserved Reserved RW - - 0
27_Select
1 power on
SE1_OE Output enable for SE1 RW Disabled Enabled latch
27_Select
0 power on
SE2_OE Output enable for SE2 RW Disabled Enabled latch
Byte 9 Output Control Register
Bit| Pin Name Description Type 0 1 Default
. ) Stops with
7 PCIF5 STOP EN Allows control of PCIF5 with assertion of AW Free running PCI_pSTOP# 0
PCI_STOP# .
assertion
6 TME_Readback Truested Mode Enable (TME) strap status R normal operation | no overclocking 0
5 REF Strength Sets the REF output drive strength RW 1X (2Loads) 2X (3 Loads) 1
4 Test Mode Select Allows test select, ignores REF/FSC/TestSel RW Qutputs HI-Z Qutputs = REF/N 0
3 Test Mode Entry | Allows entry into test mode, ignores FSB/TestMode| RW |Normal operation Test mode 0
2 10_VOuUT2 10 Output Voltage Select (Most Significant Bit) RW . ) 1
1 10_VOUT1 10 Output Voltage Select RW See Ta(‘gﬁ:mt\/i;'g s\f)'ecnon 0
0 10_VOUTO 10 Qutput Voltage Select (Least Significant Bit) RW 1
Byte 10 Free-Running Control Register
Bit| Pin Name Description Type 0 1 Default
7 27_Selec Latch read Readback of 27_Select latch p |DOO/LCD.SS | gpegy opmpe  |27-Select
back /SE latch
6 Reserved Reserved RW - - 1
5 Reserved Resened RW - N 1
4 CPU1_AMT_EN M1 mode clk enable RW Disable Enable 1
3 Reserved Reserved RW - - 1
2 CPU 2 Stop Enable Enables control of CPU2 with CPU_STOP# RW Free Running Stoppable 1
1 CPU 1 Stop Enable Enables control of CPU1 with CPU_STOP# RW Free Running Stoppable 1
0 CPU 0 Stop Enable Enables control of CPU 0 with CPU_STOP# RW Free Running Stoppable 1
Byte 11 Strength Control Register
Bit| Pin Name Description Type 0 1 Default
7 48MHz RwW 1x 2X 0
6 PCIF5 RW 1x 2X 0
5 PCl4 RW 1x 2X 0
4 PCI3 Reserved RW 1x 2X 0
3 PCI2 RW 1x 2X 0
2 PCI1 RW 1x 2x 0
1 PCI0 RW 1x 2x 0
0 Reserved Resened RW - - 0
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Byte 12 Byte Count Register

Bit| Pin Name Description Type 0 1 Default
7 Reserved RW 0
6 Reserved RW 0
5 BC5 RW 0
4 BC4 RW 0
3 BC3 Read Back byte count register, RW 1
2 BC2 max bytes = 32 RW 1
1 BC AW 0
0 BCO RW 1

Byte 13 VCO Frequency Control Register PLL1

Bit| Pin Name Description Type 0 1 Default
7 N Div8 N Divider 8 RW - - X
6 N Div9 N Divider 9 RW - - X
5 M Div5 RW - - X
4 M Div4 The decimal representation of M Div (5:0) is equal RW = = X
3 M Div3 o RW - - X

- to reference divider value. Default at power up =
2 M Div2 latch-in or Byte 0 Rom table. RW = = X
1 M Div1 RW - - X
0 M DivO RW - - X

Byte 14 VCO Frequency Control Register PLL1

Bit[ Pin Name Description Type 0 1 Default
7 N Div7 RW - - X
6 N Dive RW - - X
S N DivS The decimal representation of N Div (9:0) is equal to RW = = X
4 N Div4 L . RW - - X

- VCO divider value. Default at power up = latch-in or
3 N Div3 Byte 0 Rom table. RW = = X
2 N Div2 RW - - X
1 N Div1 RW - - X
0 N DivO RW - - X

Byte 15 Spread Spectrum Control Register PLL1

Bit[ Pin Name Description Type 0 1 Default
7 SSP7 RW - - X
6 SSP6 RW - - X
3 SSPS These Spread Spectrum bits will program the RW = = X
4 SSP4 spread pecentage. Contact ICS for the correct RW - - X
3 SSP3 values. RW - - X
2 SSP2 RW - - X
1 SSP1 RW - - X
0 SSPO RW - - X

Byte 16 Spread Spectrum Control Register PLL1

Bit| Pin Name Description Type 0 1 Default
7 Reserved Reserved RW - - 0
6 SSP14 RW - - X
5 SSP13 RW - - X
4 SSP12 These Spread Spectrum bits will program the RW - - X
3 SSP11 spread pecentage. Contact ICS for the correct RW - - X
2 SSP10 values. RW R R X
1 SSP9 RW - - X
0 SSP8 RW - - X
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Byte 17 VCO Frequency Control Register PLL3

Bit| Pin Name Description Type 0 1 Default
7 N Div8 N Divider 8 RW - - X
6 N Div9 N Divider 9 RW - - X
5 M Div5 RW - - X
4 M Div4 The decimal representation of M Div (5:0) is equal RW = = X
3 M Div3 s RW - - X
- to reference divider value. Default at power up =

2 M Div2 latch-in or Byte 0 Rom table. RW = = X
1 M Div1 RW - - X
0 M Div0 RW - - X

Byte 18 VCO Frequency Control Register PLL3

Bit| Pin Name Description Type 0 1 Default
7 N Div7 RW - - X
6 N Div6 RW - - X
3 N va5 The decimal representation of N Div (9:0) is equal to RW = = X
4 N Div4 L . RW - - X

- VCO divider value. Default at power up = latch-in or

3 N Div3 Byte 0 Rom table. RW - - X
2 N Div2 RW - - X
1 N Div1 RW - - X
0 N Div0 RW - - X

Byte 19 Spread Spectrum Control Register PLL3

Bit| Pin Name Description Type 0 1 Default
7 SSP7 RW - - X
6 SSP6 RW - - X
5 SSP5 These Spread Spectrum bits will program the RW = = X
4 SSP4 spread pecentage. Contact ICS for the correct RW - - X
3 SSP3 values. RW - - X
2 SSP2 RW - - X
1 SSP1 RW - - X
0 SSPO RW - - X

Byte 20 Spread Spectrum Control Register PLL3

Bit| Pin Name Description Type 0 1 Default
7 Reserved Reserved RW - - 0
6 SSP14 RW - - X
5 SSP13 RW - - X
4 SSP12 These Spread Spectrum bits will program the RW - - X
3 SSP11 spread pecentage. Contact ICS for the correct RW - - X
2 SSP10 values. RW - - X
1 SSP9 RW - - X
0 SSP8 RW - - X

Byte 21 M/N Enables

Bit| Pin Name Description RW 0 1 Default
7 Reserved RW 0
6 Reserved RW 0
5 Reserved RW 0
4 Reserved RW 0
3 Reserved RW 0
2 Reserved RW 0
1 M/N Enable CPU PLL M/N Enable RW Disable Enable 0
0 M/N Enable SRC/PCI PLL M/N Enable RW Disable Enable 0

*These bits are disabled if TME is latched to 1
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Test Clarification Table

Comments HW Sw

FSLC/ FSLB/ TEST REF/N or

TEST_SEL | TEST_MODE |ENTRY BIT HI-Z OUTPUT

HW PIN HW PIN B9b3 B9b4

<2.0V X 0 0 NORMAL
Power-up w/ TEST_SEL = 1 to enter test mode >2.0V 0 X 0 HI-Z
Cycle power to disable test mode >2.0V 0 X 1 REF/N
FSLC./TEST_SEL -->3-level latched input >2.0V 1 X 0 REF/N
If power-up w/ V>2.0V then use TEST_SEL
If power-up w/ V<2.0V then use FSLC
FSLB/TEST_MODE -->low Vth input >2.0V 1 X 1 REF/N
TEST_MODE is a real time input

<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)
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6.10 mm. Body, 0.50 mm. Pitch TSSOP

(240 mil) (20 mil)
In Millimeters In Inches
SYMBOL COMMON DIMENSIONS COMMON DIMENSIONS
MIN MAX MIN MAX
A -- 1.20 -- .047
A1 0.05 0.15 .002 .006
A2 0.80 1.05 .032 .041
b 0.17 0.27 .007 .011
c 0.09 0.20 .0035 .008
D SEE VARIATIONS SEE VARIATIONS
E 8.10 BASIC 0.319 BASIC
E1 6.00 | 6.20 .236 [ 244
e 0.50 BASIC 0.020 BASIC
L 045 | 0.75 .018 [ 030
N SEE VARIATIONS SEE VARIATIONS
a 0° 8° 0° 8°
aaa -- 0.10 -- .004
VARIATIONS
N D mm. D (inch)
MIN MAX MIN MAX
64 16.90 17.10 .665 .673

Reference Doc.: JEDEC Publication 95, MO-153

10-0039

Marking Diagram

e HHEHEH
= YYWW
9LPRS365BGLF
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Seating Plane

(Ref.)

(No- )Xl No&Ng

(Ref.) Even
Index Area Al
L
N_ ; > A3 § &N (Typ)
7 | | U UIU U If Np & Ne
Anvil e are Even
Singulation ) 1 | 1
—or— N 2 S (Ne-1)x@
— Ref.)
E2, % | S +
; Sawn 20 L 4 ‘
Top View . . N &
Singulation \ _f—b
NMN
(Het > [ \—Thermal
«— D }—> —>| Ale— g > D2 le Base
2
Od
=] [ — D2 —pi
Cc
THERMALLY ENHANCED, VERY THIN, FINE PITCH
QUAD FLAT/ NO LEAD PLASTIC PACKAGE
DIMENSIONS OPTION 1 DIMENSIONS (mm) OPTION 2 DIMENSIONS (mm)
SYMBOL MIN. MAX. SYMBOL MIN. MAX.
A 0.8 1.0 A 0.8 1.0
N 64 A1 0 0.05 A1l 0 0.05
Np 16 A3 0.25 Reference A3 0.25 Reference
Ne 16 b 018 | 03 b 018 [ 03
e 0.50 BASIC e 0.50 BASIC
D x E BASIC 9.00 x 9.00 D x EBASIC 9.00 x 9.00
D2 MIN. / MAX. 7.00 7.25 D2 MIN. / MAX. 6.00 6.25
E2 MIN. / MAX. 7.00 7.25 E2 MIN. / MAX. 6.00 6.25
L MIN. / MAX. 0.30 0.50 L MIN. / MAX. 0.30 0.50
Marking Diagram
= ICS
9L PRS365BKL
FH i
COFD YYWW
Ordering Information
Part/Order Number Marking Shipping Packaging Package Temperature
9LPRS365BGLF Tubes
2 4-TSSOP
9LPRS365BGLFT See page 26 Tape and Reel 64-TSS 010 +70° C
9LPRS365BKLF See page 27 Tubes 64-VQFN
OLPRS365BKLFT pag Tape and Reel

1218—09/09/09

© 2019 Renesas Electronics Corporation

27




ICS9LPRS365
Advance Information

Revision History

Rev. Issue Date [Description Page #
0.1 4/5/2006 |Initial Release -
0.2 7/11/2006 |Updated Electrical Characteristics. 12

2-5, 7-10,
0.3 8/25/2006 |[1. Updated pin description and 12C. 22-23
0.4 10/25/2006 |Added Byte 21. 23
1. Updated pin description of pin #33 (TSSOP) and pin #40 (QFN)
0.5 11/22/2006 |2. Updated B1b0 in 12C. 49,19
0.6 11/29/2006 |Updated DS to reflect revision C changes Various

0.65 3/7/2007  |Updated Feautres/Benefits. 1
0.7 3/9/2007  |Updated Supply currents in Electrical Characteristics. 12
0.8 3/20/2007 [Updated Byte 5 bit 7 description in the 12C 20
0.9 4/3/2007  |Updated B[11,21] in the 12C 23

0.91 5/21/2007  |Removed Pull-up/Pull-Down footnotes. 1

0.92 7/16/2007 |Updated Case Temperature in Electrical Characteristics. 12

1. Updated MLF ordering Information.

0.93 4/8/2008  |2. Reformatted Dimensions Tables. 26

0.94 6/3/2008 |Updated Pin Description and SMBUS. Various

0.95 9/18/2008 |Updated Electrical Characteristics. Various

0.96 12/12/2008 |Added DS-Loading table. 16

0.97 1/28/2009 Update Table2, SMBus Byte1 table, added 27_Select tables for TSSOP Various

and MLF

0.98 4/1/2009 |Update SEL27 and ITP_EN pin descriptions. Various

0.99 9/9/2009  |Added updated ordering information table and marking diagrams. 26, 27
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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 Jan 2024)

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.

© 2024 Renesas Electronics Corporation. All rights reserved.
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