RENESAS PROGRAMMABLE FLEXPC IDTCV193
LP/S CLOCK FOR INTEL BASED ADVANCE
SYSTEMS INFORMATION

FEATURES: KEY FEATURES

+ Compliant with Intel CK505 Gen Il spec

+ One high precision PLL for CPU, SSC and N programming

+ One high precision PLL for SRC, SSC and N programming

+ One high precision PLL for SATA/PCI, and SSC

* One high precision PLL for 96MHz/48MHz

¢+ Push-pull 10s for differential outputs

+ Support spread spectrum modulation, -0.5 down spread and
others

+ Support SMBus block read/write, byte read/write

+ Available in TSSOP package

OUTPUTS:

+ 2-0.7V differential CPU CLK pair

+ 10 - 0.7V differential SRC CLK pair

+ 1-CPU_ITP/SRC differential clock pair
- SRCO/DOTY6 differential clock pair

- PCl, 33.3MHz

- 48MHz

- REF

-SATA

L ]
[ S e NI

+ Direct CPU and SRC clock frequency programming—write the
Hex number into Byte [16:18], 1MHz stepping.

+ Linear and smooth transition for the CPU and SRC frequency
programming.

+ SATA PLL source hardware select latch pin, PLL2 or PLL4.

+ Internal serial resistor hardware enable latch pin.

+ WOL 25MHz support.

KEY SPECIFICATIONS:
+ CPU/SRC CLK cycle to cycle jitter < 85ps

+ PCI CLK cycle to cycle jitter < 500ps

 All SRC, SRC[0:11] phase noise < 3.10s RMS, PCIE Gen ||
phase noise requirement.

* SRC3, 4, 6, 7, designated PCIE Gen Il outputs, nominal
interpair skew = 0 ps
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR

PIN CONFIGURATION

COMMERCIAL TEMPERATURERANGE

PCI0/ CR#_A [ 1 64]] scL
vdd_PCI [] 2 63[] spA
PCI1/CR# B [] 3 62[] REF/FS_C/ TestSel
*PCI2/SR_ENABLE [ 4 61[] vdd_REF
“*PCI3/SATA_SEL [| 5 60[] xtal_In
PCl4/ SRC5_EN [] 6 591 Xtal_Out
PCIF5/ITP_EN [] 7 58[] Vss_REF
vss_pci [ 8 57[] FS_B / TestMode
vdd_48 [] 9 56| ] CKPWRGD/PD#
USB 48/FS_A [] 10 55[] vdd_CPU
Vss_48 [] 11 54[] cCPUTO
vdd_lo [] 12 53|] CPUCO
SRCTO/DOT96T [] 13 52[] Vss_CPU
SRCCO/DOT96C [] 14 51]] cPUT1
VSS_I0 [] 15 50|] cPucH
vdd_PLL3 [] 16 49[] vdd_cPU_IO
SRCT1/25MHz0 [] 17 48[] Sel_SRC1_25_24.576*

SRCC1/25MHz1/24.576MHz [

-
[oe]

47

] SRCT8 /CPU_ITPT

vss_PLL3 [] 19 46[] SRCC8 /CPU_ITPC
Vdd_PLL3_I0 [] 20 45[] vdd_SRC_IO
SRCT2/SATA [] 21 44|] SRCT7/CR#_F
SRCC2/SATA [] 22 43[] SRCC7/ CR#_E
Vss_SRC [] 23 42[] vss_SRC
SRCT3/CR#_C [] 24 41]] srcTe
SRCC3/CR#_D [] 25 40[] srcce
vdd_SRc_io [] 26 39[] vdd_SRc
srcT4 [ 27 38[] PCI_stop#/ SRCT5
srccal] 28 37[] CPU_Stop#/ SRCC5
Vss_SRC [] 29 36[] vdd_SRC_IO
SRCTo [] 30 35[] srcci1o
srce [ 31 34[1srcT10
SRCC11/CR#_G [] 32 33[] SRCT11/ CR#_H

* Internal 100k pull high
** Internal 100k pull low

TSSOP
TOP VIEW
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IDTCV193

PROGRAMMABLE FLEXPC CLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE
PINDESCRIPTION
Pin # Name Type Description
1 PCIO/CR#_A 110 33.33MHz. SRCO, 2 Differential clock output enable, control SRCOand SRC2, 0=enable. Mode is selected
by SMBus control register. Default is PCI clock mode.
2 Voo_PCI PWR 3.3V
3 PCI1/CR#_B 110 33.33MHz. SRC1, 4 Differential clock output enable, control SRC1and SRC4, 0=enable. Mode is selected
by SMBus control register. Default is PCI clock mode.
4 PCI2/ISRC_ENABLE 110 Power on latch, high, internal 33 ohm resistor enabled. Low, disabled. Afterward 33.33MH
5 PCI3/SATA_SEL ouT Power on Latch, high, SATA from PLL2. Low, SATA from PLL4 (as SRC clock). Afterward, 33.33MHz
6 PCI4/SRC5_EN 110 33.33MHz. Pin 37, 38 mode selection. Power on latch, HIGH = SRC5, LOW = CPU and PCI Stop#.
7 PCIF5/ITP_EN 110 33.33MHz. Pin 46, 47 mode selection. Power on latch, HIGH = CPU_ITP, LOW = SRC8.
8 Vss_PCI GND GND
9 Vop_48 PWR 3.3V
10 USB 48/FS_A 1/0 48MHz, frequency select, power on latch
1 Vss 48 GND GND
12 Vop_1O PWR 1.05~3.3V
13 SRCTO/DOT96T ouT Differential output clock. SRC or DOT96. Mode selected by SMBus control register, defaultis SRCO.
14 SRCCO0/DOTI96C out Differential output clock. SRC or DOT96. Mode selected by SMBus control register, defaultis SRCO.
15 Vss_I0 GND GND
16 Vop PLL3 PWR 3.3V
17 SRCT1/25MHz ouT SRC or 25MHz, mode selected by pin 48, Sel_SRC1_25 24.576

18 SRCC1/25MHz1/24.576MHz ouT SRC or 25Mhz or 24.576MHz, mode selected by pin 48, Sel_SRC1_25 24.576
19 Vss_PLL3 GND GND

20 Vop_PLL3 10 PWR 1.05~3.3V

21 SATAT/SRCT?2 ouT Differential output clock

2 SATAC/SRCC2 ouT Differential output clock

A Viss_SRC GND GND

24 SRCT3/CR#_C 110 SRC clock. SRC differential clock output enable, control SRC0 and SRC2, 0 = enable. Mode selected by
SMBus control register. Defaultis SRC3.

25 SRCC3/CR#_D 110 SRC clock. SRC differential clock output enable, control SRC1 and SRC4, 0 = enable. Mode selected by
SMBus control register. Defaultis SRC3.

26 Voo_SRC_IO PWR 1.05~3.3V

27 SRCT4 ouT Differential output clock

28 SRCC4 ouTt Differential output clock

2 Vss_SRC GND GND

0 SRCT9 ouT Differential output clock

3l SRCC9 ouTt Differential output clock

R SRCC11/CR#_G 110 SRCclock. SRC differential clock output enable, control SRC9, 0=enable. Mode selected by SMBus control
register. Defaultis SRC11.

B SRCT11/CR#_H 110 SRCclock. SRC differential clock outputenable, control SRC10, 0 =enable. Mode selected by SMBus control
register. Defaultis SRC11.

Kz SRCT10 ouT Differential output clock

K3 SRCC10 ouT Differential output clock

% Voo_SRC_I0 PWR 1.05~3.3V

37 CPU_Stop#/SRCC5H 110 CPU stop, LOW = stop. SRC clock. Mode selected by pin6, SRC5_EN.

3B PCI_Stop#/SRCT5 110 PClI stop, LOW = stop. SRC clock. Mode selected by pin6, SRC5_EN.

KY) Vop_SRC PWR 3.3V

40 SRCC6 ouT Differential output clock

41 SRCT6 ouT Differential output clock

2 Vss_SRC GND GND
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE
PINDESCRIPTION, CONTINUED
Pin # Name Type Description
43 SRCC7/CR#_E 1’0 SRCclock. SRC differential clock output enable, control SRC6, 0 =enable. Mode selected by SMBus control
register. Defaultis SRC7.
4 SRCT7/CR#_F 110 SRCclock. SRC differential clock output enable, control SRC8, 0 =enable. Mode selected by SMBus control
register. Defaultis SRC7.
45 Voo_SRC_|O PWR 1.05~3.3V
46 SRCC8/CPU_ ITPC ouT SRC clock. CPU clock. Mode selected by pin7.
47 SRCT8/CPU_ ITPT ouT SRC clock. CPU clock. Mode selected by pin7.
48 Sel SRC1 25 24.576 ouTt Power on latch, Select pin 17, 18 Mode, see pin 48 Function Table.
49 Voo_CPU_IO PWR 1.05~3.3V
50 CPUC1 ouTt Differential output clock
51 CPUT1 ouT Differential output clock
52 Vss_CPU GND GND
53 CPUCO ouTt Differential output clock
5 CPUTO ouT Differential output clock
5 Vop_CPU PWR 3.3V
56 CKPWRGD/PD# IN CKPWRGD power good, active LOW, usedtolatch FSA,B,C, ITP_EN, TME, and SRC5_EN, active HIGH.
After, becomes power down, LOW active.
57 FS_B/TestMode IN Frequency Selectat CKPWRGD assertion. Test Mode selection, see TEST_MODE selection table.q
58 Vss REF GND GND
59 XTAL_OUT ouT XTAL out
60 XTAL_IN IN XTALin
61 Vop_REF PWR 3.3V
62 REF/FS_C/TestSel I/0 14.318MHz. Frequency Selectat CKPWRGD assertion. Selectstest mode if pulled above 2V at CKPWRGD
assertion.
63 SDA 110 SMBus data
&4 SCL IN SMBus clock
TEST MODE SELECTION®@)
IfTEST_SEL sampled above 2V at CKPWRGD active LOW
Test_Mode CPU SRC PCI/F REF DOT_96/DOT_SSC USB
1 REFIN REFIN REFIN REF REFIN REFIN
0 Hi-z Hi-z Hi-Z Hi-z Hi-z Hi-Z
NOTE:

1. Once test clock operation has been invoked, TEST_MODE pin will select between the Hi-Z and REF/N, with ViH_FS and Vi._FS thresholds.

FREQUENCY SELECTION
FSC, B, A CPU SRC[7:0] PCI USB DOT REF
101 100 100 333 8 % 14.318
001 133 100 333 8 % 14.318
011 166 100 333 8 % 14.318
010 200 100 333 8 % 14.318
000 266 100 333 8 % 14.318
100 333 100 333 8 % 14.318
110 400 100 333 8 % 14.318
11 Reserve 100 333 48 % 14318
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE

SEL_SRC1_25 24.576 (PIN 48) VOLTAGE DECODING TABLE

IDT CONFIDENTIAL
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state Min Typ Max
Low ov 0.55V 0.9V
Mid 1.3V 1.65V 2V
High 2.4V 2.75V VDD
SR_ENABLE TABLE
SR_ENABLE
0 Need external 33 ohm serial resistor, Byte19 bit7 = 0
1 (default) Enable 33 ohm intemnal serial resistor, Byte19 bit7 = 1
SEL _SRC1 25 24.576 FUNCTION TABLE
Sel_SRC1.25.24.576 | cpy PCI Pin17 | Pin18 | SRC | 48/96
(pin48 )
Low PLL1 PLL4 25MHz, 25MHz PLL4 down | PLL2, fixed
PLL3 PLL3
(SS off) (SS off)
Mid PLL1 PLL4 SRCT1 SRCC1 PLL4 down | PLL2, fixed
High PLL1 PLL4 25MHz 24.576MHz | PLL4 down | PLL2, fixed
PLL2 PLL3
(SS off)
SATA SELTABLE
SATA_SEL SRC2/SATA
0 PLL4 (SRC PLL, SSC)
1 PLL2 (48/96 PLL)
DEVICE ID TABLE I0_VOUT [2:0] TABLE
ID3,1D2,ID1,ID0 Comments 000 0.3v
0000 CK505 56 pin TSSOP CK505 YC 001 0.4V
0001 CK505 64 pin TSSOP CK505 YC 010 0.5V
0010 48 pin QFN CK505 YC 011 0.6V
0011 56 pin QFN CK505 YC 100 0.7v
0100 64 pin QFN CK505 YC 101 0.8V
0101 72 pin QFN CK505 YC 110 0.9v
0110 48 pin SSOP CK505 YC m I\
0111 56 pin SSOP CK505 YC
1000 Reserved CK505 Derivative (non YC)
1001 Reserved
1010 Reserved
1011 Reserved
1100 Reserved
1101 Reserved
1110 Reserved
1111 Reserved




IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE
ABSOLUTE MAXIMUM RATINGS®) INDEX BLOCK READ PROTOCOL
Symbol Description Min Max unit] Mastercanstop reading any time by issuing the stop bit without waiting
VDDA 3.3V Core Supply Voltage 46 v until Nth byte (byte count bit 30-37).
VoD 3.3V Logic Input Supply Voltage | GND - 0.5 46 v Bit | # of bits From Description
TsTG Storage Temperature 65 +150 °C 1 1 Master Start
TAMBIENT | Ambient Operating Temperature 0 +70 °C 29 8 Master D2h
TCASE Case Temperature +115 °C 10 1 Slave Ack (Acknowledge)
ESD Prot | Input ESD Protection 2000 Vv 11-18 8 Master Register offset byte (starting byte)
Human Body Model 19 1 Slave Ack (Acknowledge)
NOTE: 20 1 Master Repeated Start
1. Strésses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 21-28 8 Master D3n
permanent damage to the device. This is a stress rating only and functional operation 2 1 Slave Ack (Acknowledge)
of the device gt thesel(_)r any qther coyditipns above those indicated in the_ operational 30-37 8 Slave Byte count, N (block read back of N
sect|gns of this spemflcaﬂop is not implied. Egpols.ure to absolute maximum rating bytes)
conditions for extended periods may affect reliability.
3 1 Master Ack (Acknowledge)
39-46 8 Slave first data byte (Offset data byte)
47 1 Master Ack (Acknowledge)
SMPROTOCOL 48-55 8 Slave 2nddatabyte
Ack (Acknowledge)
Master Ack (Acknowledge)
INDEX BLOCKWRITE PROTOCOL Slave Nth data byte
Bit | #ofbits| From Description Notacknowledge
1 1 Master Start Master Stop
29 8 Master D2h
10 1 Slave Ack (Acknowledge)
11-18 8 Master Register offset byte (starting byte)
19 1 Slave Ack (Acknowledge)
20-27 8 Master Byte count, N (0 is not valid)
28 1 Slave Ack (Acknowledge)
29-36 8 Master first data byte (Offset data byte)
37 1 Slave Ack (Acknowledge)
3845 8 Master 2nd data byte
46 1 Slave Ack (Acknowledge)
Master Nth data byte
Slave Acknowledge
Master Stop
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IDTCV193
PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR

N-PROGRAMMING PROCEDURE

* Byte 16 bit 3 has to be "1". This bit will decode the power on latched

value of pins 4, 5 (see CFG table 1).

Byte 16, 17.

COMMERCIAL TEMPERATURERANGE

» User writes the desired CPU frequency in HEX form into CPUN [8:0],

* User writes the desired SRC frequency in HEX form into PN [7:0], Byte

18.
CONTROLREGISTERS
BYTEO
Bit [ Output(s) Affected| Description/Function 0 1 Type Power On
7 FSC Latched FSC R Latched Value
6 FSB Latched FSB R Latched Value
5 FSA Latched FSA R Latched Value
4 iAMT_EN iAMT Mode Legacy Mode Enabled RW | HW M1 setting(1) |
3 Reserved RW 0
2 Reserved RwW 0
1 SRC2/SATA source PLL4 PLL2 RW [ SATA_SEL latch
SMBUS control registers
setting Power on default, With Save register
0 PD_Restore after the power down some exceptions contents RW 1
NOTES:
1. Sticky 1, can only be reset by power off.
BYTE 1
Bit | Output(s) Affected Description/Function 0 1 Type Power On
7 SRCO_sel Pin13/14 mode select SRCO DOT96 RW 0
6 PLL1_SSC_DC SSC mode selection Down spread Center spread RW 1
5 PLL4 _SSC_DC SSC mode selection Down spread Center spread RW 0
4 Reserved RW 0
3 Reserved RW 0
2 25MHz_0 PD# free run control Disabled Free run RW 1
1 25MHz_1 PD# free run control Disabled Free run RW 1
0 PCI PLL2 PLL4 RW 1
BYTE 2
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 REF Output Enable Tristate Enable RW 1
6 USB_48 Output Enable Tristate Enable RW 1
5 PCIF5 Output Enable Tristate Enable RW 1
4 PCl4 Output Enable Tristate Enable RW 1
3 PCI3 Output Enable Tristate Enable RW 1
2 PCI2 Output Enable Tristate Enable RW 1
1 PCIH Output Enable Tristate Enable RW 1
0 PCIO Output Enable Tristate Enable RW 1

© 2019 Renesas Electronics Corporation
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE

BYTE 3
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 SRC11 Output Enable Tristate Enabled RwW 1
6 SRC10 Output Enable Tristate Enabled RwW 1
5 SRC9 Output Enable Tristate Enabled RwW 1
4 SRC8/ITP Output Enable Tristate Enabled RwW 1
3 SRC7 Output Enable Tristate Enabled RW 1
2 SRC6 Output Enable Tristate Enabled RwW 1
1 SRC5 Output Enable Tristate Enabled RwW 1
0 SRC4 Output Enable Tristate Enabled RwW 1
BYTEA4
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 SRC3 Output Enable Disabled Enabled RW 1
6 SATA/SRC2 Output Enable Disabled Enabled RW 1
5 SRCH1 Output Enable Disabled Enabled RW 1
4 SRC0/DOT96 Output Enable Disabled Enabled RW 1
3 CPU1 Output Enable Disabled Enabled RW 1
2 CPUO Output Enable Disabled Enabled RW 1
1 PLL1_SSC_ON SSC Enable Disabled Enabled RW 1
0 PLL4_SSC_ON SSC Enable Disabled Enabled RW 1
BYTES
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 CR#_A Pin1 mode selection PCIl0Omode CR#_A mode RW 0
6 CR#_A control CR#_A control selection SRCO SRC2 RW 0
5 CR#_B Pin3 mode selection PCl1imode CR#_Bmode RW 0
4 CR#_B control CR#_B control selection SRC1™ SRC4 RW 0
3 CR#_C Pin24 mode selection SRCT3 mode CR#_C mode RW 0
2 CR#_C control CR#_C control selection SRCO SRC2 RW 0
1 CR#_D Pin25 mode selection SRCC3 mode CR#_D mode RW 0
0 CR#_D control CR#_D control selection SRC1 SRC4 RW 0
NOTE:

1. Only when SRC1 is SRC Clock.

© 2019 Renesas Electronics Corporation
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE
BYTE 6(1)

Bit Output(s) Affected Description/Function 0 1 Type Power On

7 CR#_E Pin43 mode selection, control SRC6] SRCC7 mode | CR#_E mode, Control SRC 6 RW 0

6 CR#_F Pin44 mode selection, control SRC8| SRCT7 mode CR#_F mode, Control SRC 8 RW 0

5 CR#_G Pin32 mode selection, control SRC9] SRCC11 mode | CR#_G mode, Control SRC 9 RW 0

4 CR#_H Pin33 mode selection, control SRC1( SRCT11 mode | CR#_H mode, Control SRC 10 RW 0

3 Reserved RW 0

2 Reserved RW 0

1 Reserved RW 0

0 SRC_STP_CRTL | If set, SRCs stop with PCI_STOP# Free running Stoppable RW 0
NOTE:

1. STOP - CPUT and SRCT stay high, CPUC and SRCC stay low.

BYTE 7
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 Revision 1D 0
6 Revision 1D 0
5 Revision 1D 0
4 Revision 1D 0
3 Vendor ID 0
2 Vendor ID 1
1 Vendor ID 0
0 Vendor ID 1
BYTE 8
Bit | Output(s) affected Description/ Function 0 1 Type Power On
7 Device_ID3 See device ID table R
6 Device_ID2 R
5 Device_ID1 R
4 Device_IDO R
3 RW 0
2 RW 0
Output enable
1 Pin 17_SE_OE (Cannot be reset by PD Restore) Disabled Enabled RW 1
Output enable
0 Pin 18_SE_OE (Can not be reset by PD Restore) Disabled Enabled RW 1
BYTE 9
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 PCIF5 with PCI_STOP# Free running Free running stoppable RW 0
6 Reserved
5 REF Drive Strength Strength control 1x 2x RW 1
4 Only valid when Byte9 bit3 is 1 Hi-Z REF/N mode RW 0
3 Test Mode entry control Normal operation [Test mode, controlled RW 0
by byte9 bit 4
2 10_VOUT2 RW 1
1 10_VOUT1 Programmable 10_Vourt voltage RW 0
0 10_VOUTO RW 1

IDT CONFIDENTIAL
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR

COMMERCIAL TEMPERATURERANGE

BYTE 10
Bit Output(s) affected Description/ Function 0 1 Type Power On
The latch of
7 SRC5_EN_Strap R SRC5_EN
6 PLL3 PLL3 enable PLL3 pwr dwn Pwr up RW 1
5 PLL2 PLL2 enable PLL2 pwr dwn Pwr up RW 1
4 SRC_DIV SRC divider disable disable enable RW 1
3 PCI_DIV PCI divider disable disable enable RW 1
2 CPU_DIV CPU divider disable disable enable RW 1
1 CPU1 Free run Controlled by CPU_STP# Free run Controllable RW 1
0 CPUO Free run Controlled by CPU_STP# Free run Controllable RW 1
BYTE 11 - RESERVED
Bit | Output(s) affected Description/ Function 0 1 Type | Power On
7 Reserved R
6 Reserved R
5 Reserved RW 0
4 Reserved RW 1
M1 mode CLK enable at M1 mode
3 CPU_ITP_AMT EN Only if ITP_EN =1 disable enable RW 0
2 CPU1_AMT_EN M1 mode CLK enable at M1 mode disable enable RW 1
PCI GEN II GEN Il compliance None GEN I GEN Il R 1
CPU_ITP_STOP
0 EN Free run control Free run Controlled RW 1
BYTE 12 - BYTE COUNT - DEFAULT Ox13H
BYTE 13
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 48M Strength control 1x 2X RW 1
6 REF Strength control 1x 2X RW 0
5 PCIF5 Strength control 1x 2X RW 1
4 PCl4 Strength control 1x 2X RW 1
3 PCI3 Strength control 1Xx 2x RW 1
2 PCI2 Strength control 1x 2X RW 1
1 PCI1 Strength control 1x 2X RW 1
0 PCIO Strength control 1x 2x RW 1

BYTE 14 RESERVED

IDT CONFIDENTIAL
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IDTCV193
PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE

BYTE 15, WATCH DOG®

Bit Output(s) Affected Description/Function 0 1 Type Power On
7 Watch Dog Enable Watch Dog Alarm Enable Disabled Enabled RW 0
6 Watch Dog Select Watch Dog Hard/Soft Alarm Select|Hard Alarm Only|Hard and Soft Alarm RW 0
5 Watch Dog Hard Alarm Status| Watch Dog Hard Alarm Status Normal Alarm R
4 Watch Dog Soft Alarm Status| Watch Dog Soft Alarm Status Normal Alarm R
3 Watch Dog control Watch Dog Time Base Control 290ms base 1160ms base RW 0
2 WD_1_Timer2 WatchDog_1_Alarm Timer RW 1
1 WD_1_Timer1 Defaultis 7*290ms BW 1
0 WD_1_Timer0 RwW 1
NOTE:
1. Hard Alarm switch to HW FS frequency.
BYTE 16
Bit | Output(s) Affected Description / Function 0 1 Type Power On
Set Byte15 bit7 = 1 after Power Down
7 WDEAPD to enable the watch dog after the power down Disabled Enabled RW 0
6 Reserved RW 0
5 Reserved RW 0
SCLK=1, clk
outputs =1
4 Test _scl On chip test mode enable normal SCLK=0, clk outputs=0 | RW 0
N programming
3 Enable Disabled Enabled RW 0
2 Reserved RW 0
1 Reserved RW 0
0 CPUNS8 RW FS latch
BYTE 17 (PLL1)
Bit [Output(s) Affected| Description / Function 0 1 Type Power On
7 CPUN7 RW
6 CPUNG6 RW
5 CPUNS CPU clock frequency = RW
4 CPUN4 CPUN [8:0] RW FS latch
3 CPUN3 (Hex) RW
2 CPUN2 RW
1 CPUN1 RW
0 CPUNO RW
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR COMMERCIAL TEMPERATURERANGE
BYTE 18 (PLL4)
Bit Output(s) Affected Description/Function 0 1 Type Power On
7 PN 7 RW
6 PN 6 RW
5 PN 5 SRC clock frequency = RW
4 PN 4 PNC [7:0] RW 100MHz
3 PN 3 (Hex) RW
2 PN 2 RW
1 PN 1 RW
0 PN O RW

BYTE 19 CLOCK SOURCE SELECTION, WRITTEN AFTER STOP BIT

Bit Output(s) Affected Description / Function 0 1 Type Power On
s3ohm SR_ENABLE
0 ohm (No external resistor latch

7 Output serial resistor (External resistor needed) needed) RW

6 PLL1 SSC spread % selection 0.5% (p-p) 0.45%(p-p) RW 0

5 Reserved RW 0

4 PLL4 SSC spread % selection 0.5% (p-p) 0.45%(p-p) RW 0

3 Reserved RW 0

2 Reserved RW 0

1 Reserved RW 0

0 Reserved RW 0
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IDTCV193

PROGRAMMABLEFLEXPCCLOCK FORP4PROCESSOR

ABSOLUTE MAXIMUM RATINGS

COMMERCIAL TEMPERATURERANGE

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS | Notes
Maximum Supply Voltage VDDxxx Supply Voltage 4.6 \' 1,7
Maximum Supply Voltage VDDxxx_lO Low-Voltage Differential I/O Supply 3.8 \' 1,7

Maximum Input Voltage Viu 3.3V LVCMOS Inputs 4.6 \' 1,7,8

Minimum Input Voltage Vi Any Input GND - 0.5 \' 1,7
Storage Temperature Ts - -65 150 ‘C 1,7
Input ESD protection ESD prot Human Body Model 2000 \ 1,7

ELECTRICAL CHARACTERISTICS -

INPUT/SUPPLY/COMMON OUTPUT

PARAMETERS
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS| Notes
Ambient Operating Temp Tambient - 0 70 °C 1
Supply Voltage VDDxxx Supply Voltage 3.135 3.465 1
Supply Voltage VDDxxx_IO Low-Voltage Differential /O Supply 1.05 3.3 \ 1
Input High Voltage Vise Single-ended inputs 2 Vpp+ 0.3 \ 1
Input Low Voltage Viise Single-ended inputs Vgg-0.3 0.8 \ 1
Input Leakage Current Iin Viy=Vpp, Viy=GND -5 5 uA 1
Inputs with pull or pull down
Input Leakage Current IinRes resistors -200 200 uA 1
Viy=Vpp Vy=GND
Output High Voltage Vonse Single-ended outputs, Iy, = -1mA 2.4 \' 1
Output Low Voltage Vose Single-ended outputs, I, =1 mA 0.4 \4 1
Output High Voltage Vouoie Differential Outputs, I, = TBD mA 0.7 0.9 \ 1
Output Low Voltage Voo Differential Outputs, I, = TBD mA 0.4 \ 1
Low Threshold Input- o
High Voltage (Test Mode) Vi Fs_TEST 3.3V +/-5% 2 Vpp+ 0.3 \ 1
Low Threshold Input- o
High Voltage Vi rs 3.3V +/-5% 0.7 1.5 \ 1
Low Threshold Input- o
Low Voltage Vi ks 3.3V +/-5% Vgs- 0.3 0.35 \ 1
I Full active, C =full load, I,,3.3V 200 A 1
Operating Supply Current DDOP3 3 uac 'Ye L=U7 08% oo m
Ioo_ 10 Full active, C =full load, 1,,3.3 70 mA 1
Iop pps.a 3.3V supply, Power Down Mode 5 mA 1
Power Down Current
Ioo_poio 0.8V 10 supply, Power Down Mode 0.1 mA 1
Ip i 3.3V ly, iIAMT Mod 80 A 1
IAMT Mode Current DD iAMT3.3 SupPY. | o o
Ipb iamTo.8 0.8V IO supply, iAMTMode 10 mA 1
Input Frequency F, Vpp =33V 15 MHz 2
Pin Inductance pin 7 nH 1
Cin Logic Inputs 1.5 5 pF 1
Input Capacitance Cout Output pin capacitance 6 pF 1
Cinx X1 & X2 pins TBD pF 1
Spread Spectrum Modulation f Triangular Modulation 30 33 kHz 1

Frequency

SSMOD
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AC ELECTRICAL CHARACTERISTICS - INPUT/COMMON PARAMETERS

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS | Notes
- From VDD Power-Up or de-assertion
Clk Stabilization TstaB of PD# to 1st clock 1.8 ms 1
. SRC output enable after
Tdrive_SRC Torsre PCI_STOP# de-assertion 5 ns !
. Differential output enable after
Tdrive_PD# TDRPD PD# de-assertion 300 us 1
. CPU output enable after
Td P T 1 1
five CPU DRSRC CPU_STOP# de-assertion 0 e
Tfall_PD# TeaLL Fall/rise time of PD#, PCI_STOP# 5 ns 1
Trise_PD# Trise and CPU_STOP# inputs 5 ns 1

AC ELECTRICAL CHARACTERISTICS - LOW POWER DIFFERENTIAL OUTPUTS

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS | NOTES
Rising Edge Slew Rate tsLr Differential Measurement 2.5 8 V/ns 1,2
Falling Edge Slew Rate trR Differential Measurement 2.5 8 V/ns 1,2

Slew Rate Variation tsLvar Single-ended Measurement 20 % 1
Maximum Output Voltage VHiGH 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 VxaBs Single-ended Measurement 300 550 mV 1,3,4
Crossing Point Variation VxaBSVAR Single-ended Measurement 140 mV 1,3,5
Duty Cycle Dcyc Differential Measurement 45 55 % 1
CPU Jitter - Cycle to Cycle CPUJcoc Differential Measurement 85 ps 1
SRC Jitter - Cycle to Cycle SRCJcoc Differential Measurement 125 ps 1
DOT Jitter - Cycle to Cycle DOTJcoc Differential Measurement 250 ps 1

CPU[1:0] Skew CPUskew1o Differential Measurement 100 ps 1

CPU[2_ITP:0] Skew CPUskewzo Differential Measurement 150 ps 1

SRC[10:0] Skew SRCskew Differential Measurement 250 ps 1,10

ELECTRICAL CHARACTERISTICS - PCICLK/PCICLK_F

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS [ NOTES

Long Accuracy ppm see Tperiod min-max values -300 300 ppm 1,6

i 6

Clock period T o 33.33MHz output nominal 9.99100 30.00900 ns

33.33MHz output spread 30.15980 ns 6

Absolute min/max period Tabs 33.33MHz output nominal/spread 29.49100 | 30.65980 ns 6
Output High Voltage Vo lon = -1 mA 2.4 \Y 1
Output Low Voltage Voo lo. = 1 mA 0.4 Vv 1

_ Voh@MIN=1.0V -33 mA 1

Output High Current lon

Voh@MAX = 3.135 V -33 mA 1

VoL @ MIN=1.95V 30 mA 1

Output Low Current loL

VoL @ MAX =04V 38 mA 1

Rising Edge Slew Rate tsLr Measured from 0.8 to 2.0 V 1 4 V/ns 1
Falling Edge Slew Rate trR Measured from 2.0 to 0.8 V 1 4 V/ns 1
Duty Cycle iy V=15V 45 55 % 1

Skew tskew V=15V 250 ps 1
Intentional PCI-PCI delay taelay V=15V 200 nominal ps 1,9
Jitter, Cycle to cycle tieyc-cye Vi=15V | 500 ps 1

IDT CONFIDENTIAL
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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 Theriod 48.00MHz output nominal 20.83125 20.83542 ns 2
Absolute min/max period Tabs 48.00MHz output nominal 20.48130 21.18540 ns 2
Output High Voltage Vou loq = -1 mMA 2.4 \% 1
Output Low Voltage VoL lo.=1mA 0.4 \% 1
. Vog@MIN=1.0V -29 mA 1
Output High Current lon
Voy@MAX = 3.135 V -23 mA 1
VoL@ MIN=1.95V 29 mA 1
Output Low Current loL
VoL @ MAX =0.4V 27 mA 1
Rising Edge Slew Rate tsLr Measured from 0.8 t0 2.0 V 1 2 V/ns 1
Falling Edge Slew Rate trR Measured from 2.0 t0 0.8 V 1 2 V/ns 1
Duty Cycle iy V=15V 45 55 % 1
Jitter, Cycle to cycle tieyc-cye Vi=15V 350 ps 1

ELECTRICAL CHARACTERISTICS - SMBUS INTERFACE

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS | Notes
SMBus Voltage Vop 2.7 5.5 \% 1
Low-level Output Voltage VoLsws @ lpyLLup 0.4 \% 1
Current sinking at .
| MB Data P 4 A 1
VoLsws = 0.4 V PULLUP S ata Fin m
SCLK/SDATA (Max VIL - 0.15) to
T 1 1
Clock/Data Rise Time FI2C (Min VIH + 0.15) 000 ns
SCLK/SDATA (Min VIH + 0.15) to
Clock/Data Fall Time Trizc (Max VIL - 0.15) 800 ns !
Maximum SMBus Operating
Frequency Fsmeus Block Mode 100 kHz 1

IDT CONFIDENTIAL
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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 Theriod 14.318MHz output nominal 69.8203 69.8622 ns 2
Absolute min/max period Tabs 14.318MHz output nominal 69.8203 70.86224 ns 2
Output High Voltage VoH lon=-1mA 2.4 \' 1
Output Low Voltage VoL loo=1mA 0.4 \' 1
Output High Current lon Vou %ZAJZITA;)?ZSBS y -33 -33 mA 1
Output Low Current loL VoL @MIN =195V, 30 38 mA 1
VoL @MAX =04V
Rising Edge Slew Rate tsLr Measured from 0.8 to 2.0 V 1 4 V/ns 1
Falling Edge Slew Rate trR Measured from 2.0 t0 0.8 V 1 4 V/ns 1
Duty Cycle dq V=15V 45 55 % 1
Jitter tieye-cye V=15V 1000 ps 1

Notes on Electrical Characteristics:

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

8 Maximum input voltage is not to exceed maximum VDD

9 See PCI Clock-to-Clock Delay Figure

9 SRC 3,4,6,7, are 0 ps nominal interpair skew

IDT CONFIDENTIAL
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PCISTOP FUNCTIONALITY

PCI_STOP# SRC SRC# PCI
1 Normal Normal 33MHz
0 High Low Low

PCI_STOP# ASSERTION (TRANSITION FROM ‘1’ TO ‘0’)

tsu

PCI_STOP# :
PCIF5 33MHz éiqPLl—,—\—,i
PCI[4:0] 33MHz _‘_—‘

SRC 100MHz !
SRCH# 100MHz m

PCI_STOP# - DE-ASSERTION (TRANSITION FROM '0' TO '1")

. tsu

:<—>§<—>§ tDRIVE_SRC
PCI_STOP# I

PCIF5 33MHz

PCI[4:0] 33MHz

SRC 100MHz

SRC# 100MHz

IDT CONFIDENTIAL
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CPUSTOP FUNCTIONALITY

The CPU_STOP# signal is an active low input controlling the CPU outputs. This signal can be asserted asynchronously.

CPU_STOP# CPU CPU#
1 Normal Normal
0 High Low

CPU_STOP# ASSERTION (TRANSITION FROM ‘1’ TO ‘O’)

AssertingCPU_STOP# pin stopsall CPU outputs thatare setto be stoppable after their nexttransition. Whenthe SMBus CPU_STOPtri-state bit corresponding
tothe CPU outputofinterestis programmedtoa‘0’, CPU output will stop CPU_True =Highand CPU_Complement=_Low. Whenthe SMBus CPU_STOP#
tri-state hit corresponding to the CPU output of interestis programmedtoa‘1’, CPU outputs will be tri-stated.

CPU_STOP#

||H‘\H|||!H‘
=

CPU_STOP# - DE-ASSERTION (TRANSITION FROM ‘O’ TO ‘1)

Withthe de-assertion of CPU_STOP# all stopped CPU outputs will resume without a glitch. The maximum latency from the de-assertion to active outputs
istwoto six CPU clock periods. Ifthe control register tristate bit corresponding to the output of interest s programmedto ‘1’, then the stopped CPU outputs will
be driven High within 10nS of CPU_STOP# de-assertion to a voltage greater than 200mV.

© 2019 Renesas Electronics Corporation

CPU_STOP#

CPU Internal

“— torive_CPU_Stop
10nS > 200mV
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PD# ASSERTION

PD#

CPU 133MHz \

CPU# 133MHz

SRC 100MHz J | ‘ ‘ ‘ ‘

SRC# 100MHz j ‘ ‘ ‘ ‘ ‘ ‘
PCI 33MHz J—I—,—‘

REF 14.31818 J ‘

PD#DE-ASSERTION

tSTABLE <1.8mS
- —

PD#

CPU# 133MHz m
SRC 100MHz ’—‘ ’—‘ ’—L
SRC# 100MHz | ‘ ‘ ‘ ‘

USB 48MHz

PCI 33MHz ‘

REF 14.31818 ‘
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TSSOP PACKAGE DIMENSIONS

6.10 mm. Body, 0.50 mm. Pitch TSSOP

(240 mil) (20 mil)
c —>”<— ¢ In Millimeters In Inches
_ v SYMBOL COMMON DIMENSIONS COMMON DIMENSIONS
ﬁ MIN MAX MIN MAX
™ L 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
INDEX [k c 0.09 0.20 .0035 .008
ARER D SEE VARIATIONS SEE VARIATIONS
| E 8.10 BASIC 0.319 BASIC
ﬁ E1 600 | 6.20 236 [ 244
e 0.50 BASIC 0.020 BASIC
L 045 | 0.75 .018 [ 030
—»| | O N SEE VARIATIONS SEE VARIATIONS
a 0° 8° 0° 8°
aaa -- 0.10 -- .004
VARIATIONS
_ D mm. D (inch)
a2 A N
1 MIN MAX MIN MAX
[ )] \ A 64 16.90 17.10 .665 .673
I M
%H:LJ? (:Ll:uj * A 4 -C- Reference Doc.: JEDEC Publication 95, MO-153
[e] . +| | - \_SEHFING 10-0039

ORDERING INFORMATION

IDTCV ~ XXXX XXX XX X X
Device Type Revision Package T/R Grade

|— Blank | Commercial Temperature Range

(0°Cto +70°C)

8 | Designation for tape and reel packaging

PVG | Shrink Small Outline Package - Green
PAG | Thin Shrink Small Outline Package - Green

C Revision Designator

193 Programmable FlexPC Clock for P4 Processor

IDT CONFIDENTIAL
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REVISION HISTORY

August 15, 2007 Initial Release.
August 21, 2007 Updated Pinout/Pin Description (pages 2-4). Added Sata_Sel Table (page 5). Updated SMBus (pages 7-12).
December 07, 2007 Updated Byte 18 (pg. 12).
April 08,2008 Updated VDDxxx_lO supply voltage (pg. 13).
April 24,2008 Fixed Ordering Information (pg. 20).
June 24, 2008 Added tape and reel ordering information (page 20)
Corrected typo on pins 55 and 56 pin description (page 4)
October 20, 2008 Updated Byte 1 (page 7).
April 8,2009 Updated Input/Supply Common Output Parameters table.



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.
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