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1. General Description

RTM363-210 is a 48-pin package, single-chip frequency generator that meets INTEL?® CK409 clock synthesizer/driver

specification. This chip provides a standard serial bus for programmable clock functions. Through this interface, spread

spectrum technology can be enabled to reduce EMI.

2. Features *
' *FS_O/ REF-2 1 0 48 \ézz_zf; CEORE
1 CPU frequency ratio supports up to 400MHz Ry il 2 a .
3 46 Ire
1 Power down feature. VDD.33 REF 4 ;U & RESETH
X1 5 4 GND_CPU
1 Programmabl e spread spectrum depth. 2 6 I @ Ut
GND_REF 7 42 CPUL#
1 Programmabl e spread spectrum model. 43 21POIF-0 8 a VDD.33 CPU
**FS 4/ PCIF - 1 9 40
1 Programmable driving strength. PCIF-2 10 z ) zﬁ#
VDD 33 PCI 1 3B GND_SRC
1 Programmabl e skew del ay. GND_PCI 12 ‘ A ’ 37 .
PCI-0 13 36 SRC#
| Programmable PLL frequency. a1 u O - "00,45.5
I Programmable SRC/AGP/PCI fixed mode. t— D 00 B — i
_ : |
1 Programmable loop filter. VDZ;SZE: Z N z 355;(0
| Programmable smooth-divider. — = . -
| Programmable current Iref. e ] O - T
| Programmable watchdog & smooth reset. sadant: 2 » T
GND.48 2% % VDD 33 48
1 DOS,WIN9X/WIN2000/WINNT/XP apps
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3. Revision History
Rev. No. Description Date
0.5 1 Initial release spec. Oct.16 2003
2003/10/16 2 Rev.0.5
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4. Block Diagram
%: L »cPuo..2
Sclk standard serial Current CPU#O..zi
bus _ XTAL " ] ™| pAD |»{srcor
.. 1
%: Divider Delay >
& » & | PCIFO..2
-~ PLL2 Muxer Stop Buffer
] H- - & >
Strength
A \ A L, L, control »{3ve60..4
_>
. PLL1 L
Digital > > > N
control I I 5
5. PIn Assignment
*FS_0/ REF-2 1 o 48 VDD_3.3_CORE
*FS_1/ REF-1 2 47 GND_CORE
REF-0 3 46 Iref
VDD_3.3_REF [l 4 45 RESET#
RS u ) onp_cpu
e = 6 s = cpul
eno_reF (I 7 2 ) cru-l#
*+FS_2/PCIF -0 g 8 41 ) VDD 3.3 CPU
**ES_4/ PCIF - 1 9 40 3 cpru-0
PCIF -2 10 39 e  CPU-0#
vop_3.3pcl I 11 38 )  GND_SRC
N — (W9 .
pei-0o = 13 @ 36 [ SRC#
Pei-1 ey 14 35 ) VDD 33 SRC
PCI-2 [y 15 ( ' ) 3« W Vit _Power_Good /PD#
PCI-3 ol 16 33 ] SDATA
VDD_33 PCl [l 17 I 32 ) SCLK
GND_PCI [y 18 N 31 ) 3V66-0
PCI-5 [l 19 30 ] 3V66-1
PCI-6 [l 20 H 29 ] GND_3V66
*+SEL24_48#/24_48M 21 c 28 ) VDD_3.3 3V66
**FS3/DOT 48Mhz 22 27 )  3V66-2
USB 48Mhz 23 26 ]  3V66-3/VCH 48M
GND_48 24 25 ) VDD_33_48
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6. Pin Description

In order to reduce pin counts, and therefore package size and cost, some pins have multiple functions. In those cases, the
functions are separated with a ““/” symbol. Refer to the ‘Pin Assignment’ diagram for a graphical representation.

I Pin Name Pin No. Type Description I

*FS 0/ REF-2

Frequency Selection O: FS_0 latched input for frequency selection. This pin serves as the
power-on select strap to determine device’s operating frequency as described in frequen:
Table.

Reference Clock: 3.3V 14.318 MHz clock outpuit.

*FS 1/ REF-1

Freguency Selection 1: FS 1 latched input for frequency selection. This pin serves as the
power-on select strap to determine device’s operating frequency as described in frequen
Table.

Reference Clock: 3.3V 14.318 MHz clock output.

Reference Clock: 3.3V 14.318 MHz clock outpuit.

Crystal Input: This pin has dual functions. It can be used as an external 14.318MHz
crystal connection or as an external reference frequency input.

Crystal Output: An output connection for an external 14.318MHz crystal connection. If
using an external reference, this pin must be left unconnected.

**FS 2/

Frequency Selection 2 : FS_2 latched input for frequency selection. This pin serves as
the power-on select strap to determine device's operating frequency as described in
frequency Table

PCIF Clock 0: 3.3V 33 MHz free-running PCI clock outputs.

**FS 4/

Frequency Selection 4 : FS_4 latched input for frequency selection. This pin serves as
the power-on select strap to determine device's operating frequency as described in
frequency Table

PCIF Clock 1: 3.3V 33 MHz free-running PCI clock outputs.

10

PCIF Clock 2: 3.3V 33 MHz PCI clock outputs.

PCI [0:3], PCI[5:6]

13, 14, 15, 16, 19, 20

PCI Clock 0 through 5: 3.3V 33 MHz PCI clock outputs.

RESET#

RESET# open drain output: Watchdog & smooth reset output.

**SEL24 48#/

**SEL 24 48#: Latched input for frequency selection.

DOT 48MHz

Frequency Selection 3: FS_3 latched input for frequency selection. This pin serves asthe
power-on select strap to determine device’s operating frequency as described in frequen
Table.

48 MHz Clock Output: 3.3V fixed 48 MHz, non-spread spectrum clock output.

USB 48MHz

48 MHz Clock Output: 3.3V fixed 48 MHz, non-spread spectrum clock output.

3V66_3/
VCH 48M

66 MHz Clock Output / 48M hz Clock Output: 3.3V output clocks. The operating
frequency is controlled by registers.

3V66[0:2]

31, 30,27

66 MHz Clock Output: 3.3V 66MHz output clocks.

SDATA

33

Data pin for serial interface.

32

Clock input pin for serial interface.

Vit_Power_Good/

34

Vtt Power Good: LVTTL compatible input that isalevel sensitive strobe used to
determine when FS[0:4] inputs are valid and OK to be sampled. One-shot function.

Power Down Control: LVTTL compatible input that places the device in power down
mode when held low.

SRC & SRC#

37,36

Serial Reference Clock: Serial-ATA reference clock as current-mode differential pair
output. Output frequencies depending on the configuration of FS[0:4].

CPU & CPU#[0:1]

39,40,42,43

CPU Clock Outputs: Current-mode differentia outputs. Output frequencies depending
on the configuration of FS[0:4].

Iref

46

Iref: A precision resistor is attached to this pin which is connected to the internal current
reference .

4,11,17, 25,28, 35,41

3.3V Power Connection: Power supply for REF output buffers, PCI output buffers, 48M
output buffers ,3V66MHz output buffers ,and CPU output buffers . Connect to 3.3V.

GND

7,12,18, 24,29, 38, 44

Ground Connections. Connect al ground pins to the common system ground plane.

GND_CORE

47

Ground Connections: Ground for internal corelogical circuit . Connect all ground pins
to the common system ground plane.

24/48# M Hz Clock Output: 3.3V fixed 24/48# MHz, non-spread spectrum clock output. ‘

I VDD _CORE |48 3.3V Core Power : Power supply for internal corelogical circuit . Connect to 3.3V. I

Note: Internal 150K pull-up or pull-down resistors that is presented on input pins are marked with (*) and (**) respectively. Design should not rely solely on
internal pull-up or pull-down resistors to set 1/0 pins high or low respectively.

(* ):ainput pin with internal 150K ohm pull-up resistor.
(**):ainput pin with internal 150K ohm pull-down resistor.

2003/10/16
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Fs4 | F3 | Fs2 [FSUFB[FSOFA] CPU SRC 3V66 PCI SSC
0 0 0 0 0| 10000  100.00 66.67 33.33 No Spread
0 0 0 0 1] 13333  100.00 66.67 33.33 No Spread
0 0 0 1 0| 200.00]  100.00 66.67 33.33 No Spread
0 0 0 1 1| 166.66]  100.00 66.66 33.33 No Spread
0 0 1 0 0]  20000]  100.00 66.67 33.33 No Spread
0 0 1 0 1| 266.66]  100.00 66.67 33.33 No Spread
0 0 1 1 0  40000] 100.00 66.67 33.33 No Spread
0 0 1 1 1] 33333 100.00 66.67 33.33 No Spread
0 1 0 0 0 10500  100.00 70.00 35.00 No Spread
0 1 0 0 1]  14000]  100.00 70.00 35.00 No Spread
0 1 0 1 0| 21000  100.00 70.00 35.00 No Spread
0 1 0 1 1| 17499  100.00 70.00 35.00 No Spread
0 1 1 0 0 10090  100.00 67.27 33.63 No Spread
0 1 1 0 1] 13390  100.00 66.95 33.48 No Spread
0 1 1 1 0 20090  100.00 66.97 33.48 No Spread
0 1 1 1 1|  166.90]  100.00 66.76 33.38 No Spread
1 0 0 0 0| 10000/  100.00 66.67 33.34| +/-0.25% center spread
1 0 0 0 1] 13333  100.00 66.67 33.34] +/-0.25% center spread
1 0 0 1 0 20000/  100.00 66.67 33.34| +/-0.25% center spread
1 0 0 1 1| 16666  100.00 66.66 33.33] +/-0.25% center spread
1 0 1 0 0| 10000/  100.00 66.67 33.34| -0.5% down spread
1 0 1 0 1] 13333  100.00 66.67 33.34] -0.5% down spread
1 0 1 1 0 20000/  100.00 66.67 33.34| -0.5% down spread
1 0 1 1 1] 16666  100.00 66.66 33.33] -0.5% down spread
1 1 0 0 0| 10500/  100.00 70.00 35.00| +-0.25% center spread
1 1 0 0 1| 14000  100.00 70.00 35.00] +/-0.25% center spread
1 1 0 1 0| 21000/  100.00 70.00 35.00] +-0.25% center spread
1 1 0 1 1| 17499  100.00 70.00 35.00] +-0.25% center spread
1 1 1 0 0] 10090  100.00 67.27 33.64| +/-0.25% center spread
1 1 1 0 1| 13390/  100.00 66.96 33.48| +/-0.25% center spread
1 1 1 1 0| 20090/  100.00 66.97 33.49| +/-0.25% center spread
1 1 1 1 1 16690  100.00 66.77 33.38| +/-0.25% center spread
Freguency Table
CPU SRC 3V66/AGP PCI

+/2 +/4 + 3V66(AGP)/2(+2.5ns)

+/3 +/5 +/10 + /20(+2.5ns)

+/4 +/6 +/12 + [24(+2.5n9)

+/5 +1/8 +/15 +/30(+2.5ns)

+1/6 +/10 Fix 66.6 Fix 33.3(+2.5ns)

+1/8 Fix 100 |Fix 75.0 Fix 37.5(+2.5ns)

+/10 Fix 85.7 Fix 42.8(+2.5ns)

Phase Table
2003/10/16 5 Rev.0.5
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7. Register Description

Address CR 00h [O]
Bi

t Description Pin Type Default
Bit7 Reserved R/W 1
B|t6 Reserved R/W 1
H 0=24_48 Mhz select 48Mhz
Bit5 1=24 48 Mhz select 24Mhz 21 RIW Latched
Bit4 **FSA4 power-on latched 9 R Latched
Bit3 **FS3 power-on latched 22 R Latched
Bit2 **FS2 power-on latched 8 R Latched
Bitl **FS1 power-on latched 2 R Latched
BitO **FS0 power-on latched 1 R L atched
Address CR 01h [1]
Bit Description Pin Type Default
H 0= SRC & SRC# clock can not be stopped by PCI_Stop# (CR03[7])
BI t7 1=SRC & SRC# clock can be stopped by PCI_Stop# (CR03[7]) 36’ 37 R/W 0
H 0=SRC & SRC# clock output disable (tristate)
Bit6 1=SRC & SRC# clock output enable 36' 37 RIW 1
Bit5 Reserved R/W 1
H 0=CPU-1 & CPU-1# clock can not be stopped by CPU_Stop# (CR03[6])
Bit4 1= CPU-1 & CPU-1# clock can be stopped by CPU_Stop# (CR03[6]) 42' 43 RIW 1
H 0= CPU-0 & CPU-0# clock can not be stopped by CPU_Stop# (CR0O3[6])
BI t3 1= CPU-0 & CPU-0# clock can be stopped by CPU_Stop# (CRO3[6]) 39’ 40 R/W 1
B|t2 Reserved R/W 1
H 0=CPU-1 & CPU-1# clock output disable (tristate)
Bitl 1= CPU-1 & CPU-1# clock output enable 42’ 43 R/W 1
H 0= CPU-0 & CPU-0# clock output disable (tristate)
Bit0 1= CPU-0 & CPU-0# clock output enable 39' 40 RIW 1
Bit Description Pin Type Default
H 0= Drive SRC & SRC# when PD# is asserted
Bit7 1= Float SRC & SRC# when PD# is asserted 36’ 37 RIW 0
H 0= Drive SRC & SRC# when PCI_STOP# (CR03[7]) is asserted
Bit6 1= Float SRC & SRC#when PCI _STOP# (CR03[7]) is asserted 36, 37 RIW 0
Bit5 Reserved R/W 0
H 0 = Drive CPU-1 & CPU-1# when PD# is asserted
B|t4 1 = Float CPU-1 & CPU-1# when PD# is asserted 42' 43 RM/ 0
H 0 = Drive CPU-0 & CPU-0# when PD# is asserted
Bit3 1= Float CPU-0 & CPU-0# when PD# is asserted 39’ 40 RIW 0
Bit2 Reserved R/W 0
H 0= Drive CPU-1 & CPU-1# when CPU_STOP# (CR03[6]) is asserted
Bitl 1= Float CPU-1 & CPU-1# when CPU_STOP# (CRO03[6]) is asserted 42’ 43 RIW 0
H 0= Drive CPU-0 & CPU-0# when CPU_STOP# (CRO3[6]) is asserted
Bit0 1 = Float CPU-0 & CPU-0# when CPU_STOP# (CR03[6]) is asserted 39, 40 RIW 0
2003/10/16 Rev.0.5
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Address CR 03h [3]

Bit Description Pin Type Default
Internal PCI_Stop#
Bit7 0= internal PCI_Stop# asserted 89,10, 13, 14, R/IW 1
1 = internal PCI_Stop# de-asserted 15' 16’ 19’ 20
Internal CPU_Stop#
Bit6 0= internal CPU_Stop# asserted 39,40,42,43 R/W 1
1 =internal CPU_Stop# de-asserted
H 0=PCl-5disable
B|t5 1=PCl-5enable 20 R/W 1
. 0= PCI-4 disable (Only for RTM363-212)
Blt4 1= PCI-4 enable 19 R/W 1
H 0=PCl-3disable
B|t3 1=PCl-3enable 16 R/W 1
H 0=PCI-2disable
B|t2 1=PCI-2 enable 15 R/W 1
H 0=PCl-1disable
Bltl 1=PCl-1enable 14 R/W 1
H 0=PCI-0disable
B|t0 1= PCI-0 enable 13 R/W 1
Address CR 04h [4]
Bit Description Pin Type Default
H 0=USB 48Mhz 2.0X driving strength( RTM363-210 Only! )
Bi t7 1=USB 48Mhz 1.0X driving strength 23 R/W O
. 0= USB 48Mhz disable( RTM363-210 Only! )
Bit6 1=USB 48Mhz enable 23 R/W 1
H 0=PCIF_2 can not be stopped by PCI_Stop# (CRO3[7])
Bi t5 1 =PCIF_2 can be stopped by PCI_Stop# (CR03[7]) 10 R/W O
Bitd  |0oFoE et tesomsity ot stor o) RIW 0
B3 [o-rar Sty e Sop ot RIW 0
H 0=PCIF-2 disable
Bit2 1=PCIF-2 enable 10 RIW 1
H 0=PCIF-1disable
Bltl 1=PCIF-1enable 9 R/W 1
H 0=PCIF-0 disable
Bit0 1= PCIF-0 enable 8 RIW 1

1>
2>
3>
4>
5>
6.>

CR04h[7]: USB o/p pad driving strength setting.
USB driving strength has 4 levels (set by CR17h[5:4]).
USB o/p pad driving strength setting is an ‘OR’ operation on inversed CR04h[7] and the logic level of CR17h[5]

CR04h[7] follows Intel’s spec: “0” as 2X driving strength and “1” as normal. Setting for “2X” is used when two 48MHz devices are driven.

To get the final setting of USB o/p driving strength, CR04h[7] isinversed first , then ‘OR’ combined with CR17h[5].
For example, if CR17h[5:4] = [00], this would set the USB driving strength as 1.0X (normal). When CR04h[7]=0 ,the inversed logic is*“1”, and then
‘OR’ combined with CR17h[5]. So, the final USB driving strength setting becomes [10], as 1.5x driving strength.

2003/10/16
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Address CR 05h [5]

Bit Description Pin Type Default
H 0=DOT 48Mhz disable

BI t7 1=DOT 48Mhz enable 22 R/W 1
H 0=REF2 disable

Bi t6 1=REF2enable 1 R/W 1
H 0=3V66-3/VCH_48 select 66Mhz

BI t5 1=23V66-3/VCH_48 select 48Mhz 26 R/W O
H 0=3V66-3/ VCH_48 Mhz disable

Bi t4 1=3V66-3/VCH_48 Mhz enable 26 R/W 1
. 0=24 _48MHz disable

BI t3 1=24 48MHz enable 21 R/W 1
H 0=3V66-2 disable

Bi t2 1=3V66-2 enable 27 R/W 1
H 0=3V66-1disable

BI tl 1=23V66-1 enable 30 R/W 1
H 0=3V66-0 disable

BI tO 1 =3V66-0 enable 31 R/W 1

Address CR 06h [6]
Bit Description Pin Type Default
Bit7 RESERVED R/W 0
Bit6 RESERVED R/W 0
H 0= PCI-7 disable (Only for RTM363-212)

Blt5 1= PCI-7 enable R/W 1
. 0= PCI-6 disable (Only for RTM363-212)

Bit4 1= PCI-6 enable RIW 1

Bit3 RESERVED R/W 1
H 0 = spread spectrum disable

Bi t2 1 = spread spectrum enable R/W L atChaj
H 0= REF-1 output disable

Bitl 1 = REF-1 output enable 2 R/W 1
H 0= REF-0 output disable (Only for RTM363-210)

Bi tO 1 = REF-0 output enable 3 R/W 1

AddressCR 07h [7]

Bit Description Type Default
B|t7 Revision Code R 1
Bit6 Revision Code R 0
Bit5 Revision Code R 0
Bit4 Revision Code R 0
Bit3 Vender Code R 1
B|t2 Vender Code R 1
Bitl Vender Code R 1
BItO Vender Code R 0

REALTEK Vender ID = OEh

2003/10/16
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Bit Description Default
BIt? 0 = frequency is selected by latched input FS[4:0]
1 = frequency is selected by CRO8h[ 5:0] 0
B|t6 Reserved O
B|t5 Reserved 0
Bit4 Bit3 | Bit2 | Bitl | Bit0 | CPU SRC | 3ve6 PCI SSC
0 0 0 0 0| 100.00 | 100.00 | 66.67 | 33.33 No Spread
0 0 0 0 1| 133.33 | 100.00 | 66.67 | 33.33 No Spread
0 0 0 1 0| 200.00 | 100.00 | 66.67 | 33.33 No Spread
0 0 0 1 1| 166.66 | 100.00 | 66.66 | 33.33 No Spread
0 0 1 0 0| 200.00 | 100.00 | 66.67 | 33.33 No Spread
0 0 1 0 1| 266.66 | 100.00 | 66.67 | 33.33 No Spread
0 0 1 1 0| 400.00 | 100.00 | 66.67 | 33.33 No Spread
0 0 1 1 1| 333.33 | 100.00 | 66.67 | 33.33 No Spread
0 1 0 0 0| 105.00 | 100.00 | 70.00 | 35.00 No Spread
0 1 0 0 1| 140.00 | 100.00 | 70.00 | 35.00 No Spread
0 1 0 1 0| 210.00 | 100.00 | 70.00 | 35.00 No Spread
0 1 0 1 1| 174.99 | 100.00 | 70.00 | 35.00 No Spread
0 1 1 0 0| 100.90 | 100.00 | 67.27 | 33.63 No Spread
0 1 1 0 1| 133.90 | 100.00 | 66.95 | 33.48 No Spread
0 1 1 1 0| 200.90 | 100.00 | 66.97 | 33.48 No Spread
Bit4
) 0 1 1 1 1| 166.90 | 100.00 | 66.76 | 33.38 No Spread 0
B3 1 0 0 0 0| 100.00 | 10000 | 6667 | 3334 +-0.25% 0
Bit2 ’ ’ ’ ’ center spread 0
. +/-0.25%
Elté 1 0 0 0 1| 133.33 | 100.00 | 66.67 | 3334 center spread 0
it +-0.25% 0
1 0 0 1 0| 200.00 | 100.00 | 66.67 | 33.34 center spread
+-0.25%
1 0 0 1 1| 166.66 | 100.00 | 66.66 | 33.33 center spread
1 0 1 0 0| 100.00 | 100.00 | 66.67 | 33.34 |-0.5% down spread
1 0 1 0 1| 133.33 | 100.00 | 66.67 | 33.34 |-0.5% down spread
1 0 1 1 0| 200.00 | 100.00 | 66.67 | 33.34 |-0.5% down spread
1 0 1 1 1| 166.66 | 100.00 | 66.66 | 33.33 |-0.5% down spread
+/-0.25%
1 1 0 0 0| 105.00 | 100.00 | 70.00 | 35.00 center spread
+/-0.25%
1 1 0 0 1| 140.00 | 100.00 | 70.00 | 35.00 center spread
+-0.25%
1 1 0 1 0| 210.00 | 100.00 | 70.00 | 35.00 center spread
+-0.25%
1 1 0 1 1| 174.99 | 100.00 | 70.00 | 35.00 center spread
+/-0.25%
1 1 1 0 0| 100.90 | 100.00 | 67.27 | 33.64 center spread
+/-0.25%
1 1 1 0 1| 133.90 | 100.00 | 66.96 | 33.48 center spread
+-0.25%
1 1 1 1 0| 200.90 | 100.00 | 66.97 | 33.49 center spread
+-0.25%
1 1 1 1 1| 166.90 | 100.00 | 66.77 | 33.38 center sprezd
2003/10/16 9 Rev.0.5
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8. Functionality

Standard Seria Bus Control:

Support standard serial bus block-mode and direct word-mode.
Byte Count = 020h

Direct-word-mode index = Ixxx-xxxx Binary (MSB=1)

8.1 Block M ode

-

1

7 8 8
S| Slave Address \WJEAY Command Code Byte Count=N

8 1 8 1 8 1
Data 1 Data 2 A l @ Data N

Block Write

-

1

7 8 7
S| Slave Address |W Command Code S| Slave Address |R

8
E ! Data N P

[iN
[iN

E
A Data 2

8 8
Byte Count=N Data 1

Block Read

8.2 Word Mode

7 1 1 8 1
Slave Address 'WFAY Command Code A

Write Word

1 8 1

7 7
S| Slave Address |W Command Code S| Slave Address |R

8 8
High Byte Low Byte P

Read Word

Note: slave addressis D2h.

2003/10/16 10 Rev.0.5
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8.3 Power Down

After *PD# is sampled active (Low) for 2 consecutive rising edges of CPUCLK#, all the output
clocks are driven Low on their next High to Low transition

Power-up latency <1.8ms

*PD# | CPU | CPU# | SRC | SRC# | 3V66 PCI REF USB DOT Osc | VCOs | ltotal
0 Iref*2 Low Iref*2 Low Low Low Low Low Low Off Off 35mA
0 float float float float Low Low Low Low Low Off Off 12 mA
1 On On On On On On On On On On On |350mA

10 ns

waiting posedge & negedge

100MHz

EJ

posedge 1 posedge 2

/
||

B
||

100MHz | | | | | |

posedge 1 posedge 2 negedge 1

_‘/

posedge 1 negedge 1

R

posedge 1 negedge 1

L

negedge 1

100MHz

posedge 1 negedge 1

66MHz

_

posedge 1 negedge 1

09909999
:

e ]

Power Down Waveform

2003/10/16 u Rev.0.5
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8.4 Group Skew
Group Symboal Conditions Minimum| Typical |Maximum| Units
CPU [0:3] Group skew CPU @ 0.35V 0 100 ps
3V66 [0:4] Group skew 3V66 @ 1.5V 0 250 ps
PCIF [0:2] & PCI [0:6] Group skew PCl @ 1.5V 0 500 ps
USB/DOT/VCH 48 Group skew 48MHz@ 1.5V (USB48 180 Degrees 0 1 ns
phase offset)

REF[0:1] Group skew REF@ 1.5V 0 500 ps
3Vv66to PCl 3V66-PCl skew 3ve6@ 1.5V, PCl @ 1.5V 15 35 ns

10 ns

g o I I I I

[

phase relation

< =k Uy

PCIF[0:2] P24

PCI [0:6] P22

Group Skew Waveform
8.5 Host Swing Select
CR1eh,bitl Z Rref Iref Output current Voh@Z
0 50 221 1% 5.00 mA 4% |ref 1.0V @50
1 50 475 1% 2.32mA 6* |ref 0.7V @50
Iref=1.1/Rref
2003/10/16 12 Rev.0.5
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9. Electrical Characteristics
9.1 DC Specifications
Symbol Parameter Minimum | Maximum Units Notes
Absolute VDD A 3.3V core supply Voltage -0.5 4.6 \%
Absolute VDD 1/0 3.3V I/0 supply Voltage -0.5 4.6 \Y
Ts Storage Temperature -65 150 °C
Ta Ambient Temperature 0 70 °C
Absolute Vih 3.3V input high voltage -05 4.6 \%
Absolute Vil 3.3V input low voltage -05 \Y
ESD Input ESD protection 2000 \Y Human body mode
Operating Vdd A 3.3V core supply Voltage 3.135 3.465 \%
Operating Vdd 1/0 3.3V 1/O supply Voltage 3.135 3.465 \%
Operating Vih 3.3V input high voltage 20 Vdd+0.3 \%
Operating Vil 3.3V input low voltage Vss-0.3 0.8 \%
Operating lil Input leakage current -5 +5 UA
Operating Voh 3.3V output high voltage 24 \% loh=-1mA
Operating Vol 3.3V output low voltage 0.4 \% lol=1mA
Cin Input pin capacitance 5 pF
Cxtal XTAL pin capacitance 3 5 pF 17..20 pF
Cout Output pin capacitance 6 pF
Lpin Pin inductance 7 nH
2003/10/16 13 Rev.0.5
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9.2 AC Specifications
9.2.1 CPU 0.7V

Ta=0-70C, CPU Vo, =0.7 V, Vol=0.14V, Voh=0.56V, Test |load Rs=33.2 Rp=49.9

Parameter Symbol Conditions Minimum| Typical |Maximum| Units
Output Frequency 100/133/166/200/233/266/333/400 Mhz 100 400 MHz
Output Impedance 50 W
Overshoot Voltage VH+0.3 \%
Undershoot Voltage -0.3 \%

Rising edge ring back 0.2 \%
Falling edge ring back 0.2 \%
Output High Current 6* Iref mA
Output Low Current 0 mA
V high 660 710 850 mv
V low -150 0 mvV
V cross 2500 550 mv
V crossrising Variation Cac mvV
V crossall Variation 140 mvV
Rise Time Vol=0.175V, Voh=0.525V 175 700 ps
Fall Time Vol=0.175V, Voh=0.525V 175 700 ps
Rise Time Variation Vol=0.175V, Voh=0.525V 125 ps
Fall Time Variation Vol=0.175V, Voh=0.525V 125 ps
Rise/Fall matching 2*(Trise-Tfall)/ (Trise+Tfall) 20 %
Duty Cycle 45 50 55 %
Skew 100 ps
Jitter 125 ps
2003/10/16 14 Rev.0.5
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9.2.2 SRC 0.7V
Ta=0-70C, SRC Vo, =0.7 V, Vol=0.175V, Voh=0.525V, Test load Rs=33.2 Rp=49.9
Parameter Symbol Conditions Minimum| Typical |Maximum| Units
Output Frequency 100/133/166/200 Mhz 100 200 MHz
Output Impedance 50 W
Overshoot Voltage VH+0.3 \%
Undershoot Voltage -0.3 \%
Rising edge ring back 0.2 Y,
Falling edge ring back 0.2 Y
Output High Current 6* Iref mA
Output Low Current 0 mA
V high 660 710 850 mv
V low -150 0 mvV
V cross 2500 550 mv
V crossrising Variation Calc mV
V crossall Variation 140 mV
Rise Time Vol=0.175V, Voh=0.525V 175 700 ps
Fal Time Vol=0.175V, Voh=0.525V 175 700 ps
Rise Time Variation Vol=0.175V, Voh=0.525V 125 ps
Fall Time Variation Vol=0.175V, Voh=0.525V 125 ps
Rise/Fall matching 2% (Trise-Tfall)/ (Trise+Tfall) 20 %
Duty Cycle 45 50 55 %
Skew ps
Jitter 125 ps
2003/10/16 15 Rev.0.5
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9.2.3 3V66/AGP
Ta=0-70C, VppL = 3.3V +/-5%; CL =10 - 30 pF (unless otherwise stated)
Parameter Symbol Conditions Minimum| Typical |Maximum| Units
Output Frequency MHz
Output Impedance VO =VDD*(0.5) 12 55 w
Output High Voltage IOH =-1mA 24 \%
Output Low Voltage IOL =1mA 0.55 \%
Output High Current VOH @MIN= 1.0V, VOH@ MAX=3.153V -29 -23 mA
Output Low Current VOL @MIN= 2.0V, VOL@ MAX= 0.4V 27 29 mA
Rise Time VOL=04V,VOH =24V 0.5 2 ns
Fall Time VOH=24V,VOL=04V 0.5 2 ns
Duty Cycle VT=15V 45 50 55 %
Skew VT=15V 500 ps
Jitter VT=15V 250 ps
9.2.4 PCI
Tao=0-70C, Vpp. = 3.3V +/-5%; CL = 10 - 30 pF (unless otherwise stated)
Parameter Symbol Conditions Minimum| Typical |Maximum| Units
Output Frequency 33 MHz
Output Impedance VO =VDD*(0.5) 12 55 W
Output High Voltage IOH =-1mA 24 \%
Output Low Voltage I0L =1mA 04 Y
Output High Current VOH @MIN= 1.0V, VOH@ MAX=3.153V -29 -23 mA
Output Low Current VOL @MIN=2.0V, VOL@ MAX= 0.4V 27 29 mA
Rise Time VOL=04V,VOH =24V 05 2 ns
Fall Time VOH=24V,VOL=04V 0.5 2 ns
Duty Cycle VT=15V 45 50 55 %
Skew VT=15V 500 ps
Jitter VT=15V 500 ps
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9.25 REF
Ta=0-70C, VppL = 3.3V +/-5%; CL = 10 - 30 pF (unless otherwise stated)
Parameter Symbol Conditions Minimum| Typical |Maximum| Units
Output Frequency 14.318 MHz
Output Impedance VO =VDD*(0.5) 10 55 W
Output High Voltage IOH =-1mA 24 \
Output Low Voltage IOL=1mA 0.4 \%
Output High Current VOH @MIN= 1.0V, VOH@ MAX=3.153V -33 -33 mA
Output Low Current VOL @MIN=2.0V, VOL@ MAX= 0.4V 30 38 mA
Rise Time VOL=04V,VOH =24V 1 4 ns
Fall Time VOH=24V,VOL=04V 1 4 ns
Duty Cycle VT=15V 45 50 55 %
Skew VT=15V ps
Jitter VT=15V 1000 ps
9.2.6 DOT 48MHz
Ta=0-70C, VppL = 3.3V +/-5%; CL =5 - 10 pF (unless otherwise stated)
Parameter Symbol Conditions Minimum| Typical |Maximum| Units
Output Frequency 48 MHz
Output Impedance VO =VDD*(0.5) 20 60 w
Output High Voltage IOH =-1mA 24 \%
Output Low Voltage I0L =1mA 04 Y
Output High Current VOH @MIN= 1.0V, VOH@ MAX= 3.153V -29 -23 mA
Output Low Current VOL @MIN=2.0V, VOL@ MAX= 0.4V 27 29 mA
Rise Time VOL=04V,VOH =24V 0.5 2 ns
Fall Time VOH=24V,VOL=04V 0.5 2 ns
Duty Cycle VT=15V 45 50 55 %
Skew VT=15V 250 ps
Long term jitter 10us period jitter @QVT =15V 2 ns
Jitter VT=15V 500 ps
2003/10/16 17 Rev.0.5
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9.2.7USB 48MHz
Ta=0-70C, VppL = 3.3V +/-5%; CL = 10 - 20 pF (unless otherwise stated)

Parameter Symbol Conditions Minimum| Typical |[Maximum| Units
Output Frequency 48 MHz
Output Impedance VO =VDD*(0.5) 20 60 w

Output High Voltage IOH =-1mA 24 \%
Output Low Voltage IOL = 1mA 0.4 v
Output High Current VOH @MIN= 1.0V, VOH@ MAX=3.153V -29 -23 mA
Output Low Current VOL @MIN=2.0V,VOL@ MAX= 0.4V 27 29 mA
Rise Time VOL=04V,VOH =24V 0.5 2 ns
Fal Time VOH=24V,VOL=04V 0.5 2 ns
Duty Cycle VT=15V 45 50 55 %
Skew VT=15V 250 ps
Long term jitter 125us period jitter @QVT =15V 6 ns
Jitter VT=15V 500 ps
9.2.8VCH 48MHz
Tao=0-70C, Vpp. = 3.3V +/-5%; CL = 10 - 20 pF (unless otherwise stated)

Parameter Symbol Conditions Minimum| Typical |Maximum| Units
Output Frequency 48 MHz
Output Impedance VO =VDD*(0.5) 20 60 w

Output High Voltage IOH =-1mA 24 \%
Output Low Voltage IOL=1mA 0.4 \%
Output High Current VOH @MIN= 1.0V , VOH@ MAX= 3.153V -29 -23 mA
Output Low Current VOL @MIN=2.0V,VOL@ MAX= 0.4V 27 29 mA
Rise Time VOL=04V,VOH =24V 0.5 2 ns

Fall Time VOH=24V,VOL=04V 0.5 2 ns

Duty Cycle VT=15V 45 50 55 %
Skew VT=15V 250 ps

Long term jitter 125us period jitter @VT = 1.5V 6 ns
Jitter VT=15V 500 ps
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10. M echanical Dimensions

C
D —— b —>H<—
'i [
vl
I
A
T O
E El
i A
; hililinlsnnly
y
P I
Alf . N
| |1
> >
e B
SSOP Package:( unit using inches)
Symbol Common Dimensions Variations D N
Minimum | Typical | Maximum Minimum | Typical |Maximum
A 0.095 0.101 0.110 AC 0.620 0.625 0.630 48
Al ]0.008 0.012 0.016 AD 0.720 0.725 0.730 56
B 0.008 0.010 0.0135
C |0.005 0.0075 ]0.010
D See Variations
E ]0.292 0.296 0.299
El |0.395 0.415 0.420
e 0.025BSC
a 0° 5° 10°
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11. Demo Board Circuit
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1.> Pleaserefer to the main board design guide.
2.> Please refer to section 12 for values of C1 & C2
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12. Quartz Crystal Requirements
12.1 Frequency and Oscillation Circuits
RTM363 series are designed to work from a crystal with 14.31818MHz.
Fig-1 shows the equivalent circuits of crystal and oscillation circuits within RTM363 series.
CRYSTAL RTM363
1 XTALI
i + T
X pF Cs I ~3pF
RS g %
Ls XTALC
X, pF
3P T
c2 14. 3181MHz IZ~3pF
Fig-1 oscillation circuits
1
Fs@——
2p+Ls*Cs
The series resonant frequency, and parallel resonant frequency:
1
Fp @
2 / Ls* Cs* Co
Cs+Co
The oscillated frequency between Fs and Fp
Cs
Fo=Fs* 1+ ———
Co+CL
where C =[(C1+2pF)*(C2+2pF)] / [(C1+2pF)+(C2+2pF)]
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12.2 Crystal Requirements

General Specifications Requirements
Holder Type HC-49 U/S
Crystal Freq. 14.31818 MHz

Oscillation Mode Fundamental
Load Cap. (CL) 10 ~32 pF
Freq. Tolerance(25°C) +/- 30 ppm
Effective Series Resistance 40 ohm max
(Rs)
Effective Shunt 7 pF
Capacitance (Co)
Drive Level <0.1 mw

Insulation Resistance 500 Mohm min. at DC

100V

Table-1 Crystal General Specification

12.3 Load Capacitance (C.)

To operate between Fs and Fp requires external load capacitance. So C1 and C2 must be used.

RTMB63
C1 XTALT
"H—i% ‘ _L
54 pF l :I:Z~3pF
14.318MHz [ N <( );
T Y1 Clitter
54 pF
XTALO
it ‘ T
c2 I 2~3pF

Fig-2 Clitter due to PCB Trace

In ideal case, ignore the Cjr at suggested C1=C2=54pF, the equivalent load capacitance is:
C.=(("4pF +2pF)* (54pF +2pF))/((54pF +2pF) + (54pF +2pF)) = 28pF

According to Table-1, the crystal with C,=28pF is adapted. But in most case, the litter capacitor (Cjer) generated by
PCB trace is existent. So the real C, is

CL=(C1+2pF)/I(C2+ 2pF) + Ciitter

Consider the litter capacitance , crystal with C =28pF is allowable.
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12.4 Reference Table

C. (pF) 10| 11| 12| 13| 14| 15| 16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Ci=Cz (pF) 18| 20 22| 24| 26| 28] 30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

Table-2 Crystal C. General Specification

For detail application about the selection of C1 & C2, please refer to crystal design guide.
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