s SILEGO

SLG84401

High Performance Server &

PCl Express Gen 2 Synthesizer

Features

CK410B+ clock for Intel-based servers, PCI Express Gen
2 and QPI support.

Supports spread spectrum modulation, 0 to 0.5% down
spread

Uses external 14.318MHz crystal and external load capac-
itors for low ppm synthesis error

CPU clocks independent of SRC/PCI clocks
D2/D3 SMBus address

Key Specifications

CPU cycle-cycle jitter: < 50 ps
SRC cycle-cycle jitter: < 125ps
PCI cycle-cycle jitter: < 500ps

CPU output skew: < 50ps

Table 1. Frequency Select Table (FS_C, FS_B, FS_A)

F|F|F
S|S|S

| _|_| cpu | SRC PCI REF USB
C|B|A| (MHz) | (MHz) | (MHz) | (MHz) | (MHz)
0|0|0| 266.6 | 100.0 33.3 14.318 48.0
0|0|1| 133.3 | 100.0 | 33.3 14.318 | 48.0
0|1|0| 200.0 | 100.0 | 33.3 14.318 | 48.0
0|1|1| 166.6 | 100.0 | 33.3 14.318 | 48.0
1({0|0| 333.3 | 100.0 | 33.3 14.318 | 48.0
1({0|1| 100.0 | 100.0 | 33.3 14.318 | 48.0
1(1|0| 400.0 | 100.0 | 33.3 14.318 | 48.0
1111 Reserved

*Other brands and names may be claimed as the property of others

SRC output skew: < 250ps

£ 300ppm frequency accuracy on all outputs except

48MHz

+ 100ppm frequency accuracy on 48MHz

PCle Gen 2 Phase jitter: 3.1ps rms

56-pin & TSSOP

Output Summary

4 - 0.7V differential CPU clock outputs

5- 0.7V differential SRC outputs

4 - PCI (33MHz)

3 - PCICLK_F, (33MHz) free-runnning
1 - single-ended 48MHz clock output
2 - single-ended 14.318MHz clock output

Pin Configuration

VDD_PCI ] 1 5671 FS_C/TEST_SEL
VSS_PCI ] 2 5571 REFO
PClLO] 3 54{ REF1
PCI1] 4 531 VDD_REF
PClL 2] 5 52171 XTAL_IN
PCl 3] 6 511 XTAL_OUT
VSS_PCI ] 7 50[1 VSS_REF
VvDD_PCI ] 8 49/ FS_B/TEST_MODE
PCILFO] 9 481 FS_A
PCI_F1 10 47{71 VDD_CPU
PCI_F2 11 46/ CPU_TO
VDD_48 |12 45[71 CPU_CO
a8tz 2 aafzvop_cPU
VSS_48 [J]14 () 433 cCPUTL
VDD_SRC 15 % 4271 CPU_C1
SRC_T0 (16 8 4171 GND_CPU
src_coji7 T a0mcPu_T2
SRC_C1 |18 391 CPU_C2
SRC_T1 19 38[=1 VDD_CPU
VSS_SRC []20 37 CPU_T3
SRC_T2 21 361 CPU_C3
SRC_C2 |22 351 VDD_A
SRC_C3 |23 341 VSS_A
SRC_T3 24 33 IREF
VDD_SRC 25 3201 NC
SRC_T4 26 31[1 VItPwrGd#/PD
SRC_C4 27 30[1 SDATA
VDD_SRC []28 2971 SCLK
56-pin TSSOP

Silego Technology, Inc.
000-0084401-11
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s SILEGO

SLG84401

Pin Description

Pin # Name Type Description

1 VDD_PCI PWR 3.3V power supply for outputs.

2 VSS_PCI GND Ground for outputs.

3 PCI_O ouT PCI clock output.

4 PCI_1 ouT PCI clock output.

5 PCI_2 ouT PCI clock output.

6 PCI_3 ouT PCI clock output.

7 VSS_PCI GND Ground for outputs

8 VDD_PCI PWR 3.3V power supply for outputs.

9 PCI_FO ouT Free running PCI clock output.

10 PCI_F1 ouT Free running PCI clock output.

11 PCI_F2 ouT Free running PCI clock output.

12 VDD_48 PWR 3.3V power supply for outputs.

13 48 ouT 48MHz clock output

14 | VSS_48 GND Ground for outputs.

15 VDD_SRC PWR 3.3V power supply for outputs.

16 SRC_TO ouT True clock of differential SRC clock pair.

17 SRC_CO ouT Complement clock of differential SRC clock pair.

18 SRC_C1 ouT Complement clock of differential SRC clock pair.

19 SRC_T1 ouT True clock of differential SRC clock pair.

20 |VSS_SRC GND Ground for outputs.

21 SRC_T2 ouT True clock of differential SRC clock pair.

22 SRC_C2 ouT Complement clock of differential SRC clock pair.

23 SRC_C3 ouT Complement clock of differential SRC clock pair.

24 SRC_T3 ouT True clock of differential SRC clock pair.

25 VDD_SRC PWR 3.3V power supply for outputs.

26 SRC_T4 ouT True clock of differential SRC clock pair.

27 SRC_C4 ouT Complement clock of differential SRC clock pair.

28 VDD_SRC PWR 3.3V power supply for outputs.

29 SCLK IN Clock pin for SMBus circuitry, 5V tolerant

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

31 VttPwrGd#/PD IN VTT_PWRGD# is a 3.3V LVTTL iput. It acts as a level sensitive strobe to latch
the FS pins and other multiplexed inputs. After VTT_PWRGD# assertion, it be-
comes a real time input for asserting power down (active high).

32 NC N/A No Connection

33 IREF ouT This pin establishes the reference current-mode output pairs. This pin requires a
fixed precision resistor tied to ground in order to establish the appropriate current.
475 ohms is the standard value.

34 VSS_A GND Ground for PLL core.

000-0084401-11
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SLG84401

Pin Description (continued)

Pin # Name Type Description

35 VDD_A PWR 3.3V power supply for PLL.

36 CPU_C3 ouT Complement clock of differential CPU clock pair.

37 CPU_T3 ouT True clock of differential CPU clock pair.

38 vVDD_CPU PWR 3.3V power supply for outputs.

39 CPU_C2 ouT Complement clock of differential CPU clock pair.

40 CPU_T2 ouT True clock of differential CPU clock pair.

41 GND_CPU GND Ground for outputs.

42 CPU_C1 ouT Complement clock of differential CPU clock pair.

43 CPU_T1 ouT True clock of differential CPU clock pair.

44 vVDD_CPU PWR 3.3V power supply for outputs.

45 CPU_CO ouT Complement clock of differential CPU clock pair.

46 CPU_TO ouT True clock of differential CPU clock pair.

47 vVDD_CPU PWR 3.3V power supply for outputs.

48 FS_A IN 3.3V power supply for outputs.

49 FS_B/TEST_MODE IN Frequency Select input to determine CPU output frequency.
When in test mode, FS_B/TEST_MODE will configure outputs to run at Ref or
Hi-Z. 0=Hi-Z, 1 = Ref

50 VSS_REF GND Ground for outputs.

51 XTAL_OUT ouT 14.318MHz crystal output.

52 XTAL_IN IN 14.318MHz crystal input.

53 VDD_REF PWR 3.3V power supply for outputs.

54 REF1 ouT 14.318 reference clock.

55 REFO ouT 14.318 reference clock.

56 FS_C/TEST_SEL IN Frequency Select input to determine CPU output frequency.

When FS_C/TEST_SEL input is pulled to 3.3V during VTT_PWRGD# assertion,
the device will configure into TEST MODE. Refer to DC Parameters section for
FS input voltage threshold.

000-0084401-11
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SLG84401

Block Diagram

XTAL_IN

XTAL_OUT

FS(C:A)

TEST_SEL

VTT_PWRGD#

SCLK

SDATA

XTAL .
OScC. REF(1:0)
FIXED Frequency
PLL Divider 48MHz
CPU PLL Frequency CPUCLK(3:0)
Divider
| SRCCLK(4,0)
SRC/PCI Frequency
PLL Divider PCICLK(3:0),

CONTROL LOGIC

!

PCICLK_F(2:0)

IREF

000-0084401-11
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PD (Power Down) Clarification

SLG84401

The VTT_PWRGD#/PD pin is a dual function pin. During initial power-up, the pin functions as VTT_PWRGD#. Once
VTT_PWRGD# has been sampled low by the device, the pin assumes PD functionality. The PD pin is an asynchronous active
high input used to shut off ALL clocks cleanly prior to shutting off power to the device. This signal is synchronized internal to the
device prior to powering down the clock synthesizer. When PD is asserted high, all clocks are driven to a low value and held prior
to turning off the VCOs and the crystal oscillator.

Table 2. PD Functionality

PD CPU CPU# SRC SRC# PCIF/PCI UsB REF
0 Normal Normal Normal Normal 33MHz 48MHz 14.318MHz
1 Iref*2 or Float Iref*2 or Float Low Low Low
Float Float

PD# - Assertion

When PD is sampled high by two consecutive rising edges of CPU#, all single-ended outputs will be held low on their next high
to low transition and differential clocks will be held high or tristated (depending on the state of the control register drive mode bit)
on the next “Diff clock#” high to low transition. When the PD drive mode bit corresponding to the differential (CPU, SRC and
DTOT_96) clock output of interest is programmed to ‘0’, the clock output will be held with the “Diff clock” pin driven high at 2 x
Iref, and “Diff clock#” tristated. If the control register PD drive mode bit corresponding to the output of interest is programmed to
‘1’, then both the “Diff clock” and the “Diff clock#” are tristated.

PD

CPU

CPU#

SRC

|
seer | [ L[ L[ 1
I e B pa—

PC

REF J |

Figure 1. Power Down Assertion

000-0084401-11 Page 50f21



s SILEGO
SLG84401

PD De-assertion

The power-up latency is less than 1.8ms. This is the time from the de-assertion of the PD pin or the ramping of the power supply
until the time that stable clocks are output from the clock device. All differential outputs stopped in a tristate condition resulting
from power down will be driven high in less than 300us of PD de-assertion to voltage greater than 200mV.

Tstable

S

PD
I\ I
CcPU i v i , |
_______ - |
CPU# i ! ! ‘ l
I ! I
e ] giipn e iliae
| |
SRC# L i I S
|
USB_48 i |
L I
| —
PCI L :
o | |
REF : ; ! |
o |
L | |
—> :4_ <3ogige>_2%%mv

Figure 2. Power Down De-assertion

000-0084401-11 Page 6 of 21



s SILEGO

SLG84401

.General SMBus serial interface information for the SLG84401

How to Write:

« Controller (host) sends a start bit.

» Controller (host) sends the write address D2 (y,

« Silego clock will acknowledge

« Controller (host) sends the begining byte location = N
« Silego clock will acknowledge

« Controller (host) sends the data byte count = X

« Silego clock will acknowledge

« Controller (host) starts sending Byte N through

Byte N + X -1

(see Note 2)

« Silego clock will acknowledge each byte one at atime
« Controller (host) sends a Stop bit

Index Block Write Operation

Silego(Slave/Receiv-
Controller (Host) er)
T | Start Bit
Slave Address D2 ()
WR | write
Ack
Beginning Byte = N
Ack
Data Byte Count = X
Ack
Beginning Byte N
Ack
© 2
o] & ¢}
o) x o)
o]
Byte N+ X -1
Ack
P Stop Bit

How to Read:

« Controller (host) will send start bit.

» Controller (host) sends the write address D2

* Silego clock will acknowledge

« Controller (host) sends the begining byte

location = N

« Silego clock will acknowledge

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

» Controller (host) sends the read address D3 (y,

* Silego clock will acknowledge

* Silego clock will send the data byte count = X

« Silego clock sends Byte N + X -1

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

« Controller (host) will need to acknowledge each byte
« Controllor (host) will send a not acknowledge bit

« Controller (host) will send a stop bit

Index Block Read Operation

Controller (Host) Silego (Slave/Receiver)
T | StartBit
Slave Address D2
WR | Write
Ack
Beginning Byte = N
Ack
RT | Repeat Start
Slave Address D3 () Ack
RD | Read
Ack
Data Byte Count = X
Ack
Beginning Byte N
Ack
@ o]
O o o]
o) x o)
o
Byte N+ X -1
N Not Ack
P Stop Bit

000-0084401-11
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SMBus Table: SRC Output Enable Register

Byte 0 Pin # Name Control Function Type 0 1 PWD
Bit 7 NA SRCCLK?7 Enable Qutput Enable RW | Disable -Hi-Z | Enable 1
Bit 6 NA SRCCLK®6 Enable Output Enable RW | Disable -Hi-Z | Enable 1
Bit 5 NA SRCCLKS5 Enable Output Enable RW | Disable -Hi-Z | Enable 1
Bit 4 26,27 SRCCLK4 Enable Qutput Enable RW | Disable -Hi-Z | Enable 1
Bit 3 23,24 SRCCLK3 Enable Output Enable RW | Disable -Hi-Z Enable 1
Bit 2 21,22 SRCCLK2 Enable Qutput Enable RW | Disable -Hi-Z | Enable 1
Bit 1 18,19 SRCCLK1 Enable Qutput Enable RW | Disable -Hi-Z | Enable 1
Bit O 16,17 SRCCLKO Enable Output Enable RW | Disable -Hi-Z Enable 1

SMBus Table: CPU, REF and 48MHz Output Enable Register

Byte 1 Pin # Name Control Function Type 0 1 PWD
Bit 7 54 REF1 Enable Output Enable RW | Disable-Low Enable 1
Bit 6 55 REFO Enable Output Enable RW | Disable-Low Enable 1
Bit 5 36,37 CPUCLK3 Output Enable RW | Disable-Hi-Z Enable 1
Bit 4 39,40 CPUCLK2 Output Enable RW | Disable-Hi-Z Enable 1
Bit 3 Reserved 0
Bit 2 42,43 CPUCLK1 Output Enable RW | Disable-Hi-Z Enable 1
Bit 1 45,46 CPUCLKO Output Enable RW | Disable-Hi-Z Enable 1
Bit O CPU,SRC,PCI | Spread Spec- Spread Off/On RW Spread Off Spread On 0

trum Enable
SMBus Table:PCl and PCI_F Output Enable Register
Byte 2 Pin # Name Control Function Type 0 1 PWD
Bit 7 6 PCI_3 Output Control RW | Disable-Low | Enable 1
Bit 6 5 PCI_2 Output Control RW | Disable-Low | Enable 1
Bit 5 4 PCI_1 Output Control RW | Disable-Low | Enable 1
Bit 4 3 PCI_O Output Control RW | Disable-Low | Enable 1
Bit 3 11 PCI_F2 Enable Output Control RW | Disable-Low | Enable 1
Bit 2 10 PCI_F1 Enable Output Control RW | Disable-Low | Enable 1
Bit 1 9 PCI_FO Enable Output Control RW | Disable-Low | Enable 1
Bit 0 13 48 MHz Enable Output Control RW | Disable-Low | Enable 1

000-0084401-11 Page 8 0of 21
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SMBBus Table: PCI_F and SRC Stop Control Register

SLG84401

Byte 3 Pin # Name Control Function Type 0 1 PWD
Bit 7 11 PCI_F2 Stop En RW | Free-Running Stoppable 1
Bit 6 10 PCI_F1 Stop En RW | Free-Running Stoppable 1
Bit 5 9 PCI_FO Stop En ] RW | Free-Running Stoppable 1
Bit 4 26,27 SRCCLK4 Stop En EL??DZ?QS;S%;O;: RW | Free-Running | Stoppable 1
Bit 3 23,24 SRCCLK3 StopEn | CI‘;‘;%?_@YF op | RW |Free-Running | Stoppable 1
Bit 2 21,22 SRCCLK2 Stop En (Byte 4, bit5) RW | Free-Running Stoppable 1
Bit 1 18,19 SRCCLK1 Stop En RW | Free-Running Stoppable 1
Bit 0 16,17 SRCCLKO Stop En RW | Free-Running Stoppable 1

SMBBus Table: CPU and SRC Stop and Power Down Mode Drive Control Register

Byte 4 Pin # Name Control Function Type 0 1 PWD
Bit 7 36,37 CPUCLK3 PD Drive | Drive Mode in PD RW Driven Hi-Z 0
Bit 6 39,40 CPUCLK2 PD Drive Drive Mode in PD RW Driven Hi-Z 0
Bit 5 42,43 CPUCLK1 PD Drive Drive Mode in PD RW Driven Hi-Z 0
Bit 4 45,46 CPUCLKO PD Drive | Drive Mode in PD RW Driven Hi-Z 0
Bit 3 36,37 CPUCLKS Stop En _ RW Free Running Stoppable 1
Bit 2 39,40 CPUCLK2 Stop En t'ig?%i‘#;&'trz‘%octo;: RW | Free Running | Stoppable 1
Bit 1 42,43 CPUCLK1Stop En | fectedby CPU_STOP | Rw | Free Running Stoppable 1
Bit 0 45,46 CPUCLKO Stop En RW Free Running Stoppable 1

SMBus Table: Output and Spread Spectrum Control Register

Byte 5 Pin # Name Control Function ‘ Type ‘ 0 1 PWD
Bit 7 Reserved 0
Bit 6 SRC SRC Stop Drive Driven in STOP RW Driven Hi-Z 0

Mode

Bit 5 SRC SRC PD Drive Mode Driven in PD RW Driven Hi-Z 0
Bit 4 Reserved 0
Bit 3 36,37 CPUCLKS3 Stop Drive | Drive Mode in Stop RW Driven Hi-Z 0
Bit 2 39,40 CPUCLK?2 Stop Drive | Drive Mode in Stop RW Driven Hi-Z 0
Bit 1 42,43 CPUCLK1 Stop Drive | Drive Mode in Stop RW Driven Hi-Z 0
Bit 0 45,46 CPUCLKO Stop Drive | Drive Mode in Stop RW Driven Hi-Z 0

000-0084401-11
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SLG84401

SMBus Table: Device ID Register

Byte 6 Pin # Name Control Function Type 0 1 PWD
Bit 7 - Test Mode Sel. Test Mode Selection RW Hi-Z REF/N 0
Bit 6 - Test Clock Mode Entry Test Mode RW Disable Enable 0
Bit 5 - Reserved 0
Bit 4 55,54 REF Drive Strength 1X or 2X RW 1X 2X 1
Bit 3 PCI, SRC PCI_STOP Control Stop Non-free running RW Stop Run 1

PC and SRC clocks
Bit 2 - FS C FS_C Readback R See 9325401 Func- | latch
Bit 1 - FS_B FS_B Readback R tionality Table latch
Bit 0 - FS A FS_A Readback R latch
SMBus Table: Vendor & Revision ID Register

Byte 7 Pin # Name Control Function Type 0 1 PWD
Bit 7 - RID3 R - - 0
Bit6 ) RID2 Revision ID ) ) 0
Bit 5 - RID1 R - - 0
Bit 4 - RIDO R - - 1
Bit 3 - VID3 R - - 0
Bit 2 - VID2 Vendor ID R - - 1
Bit 1 - VID1 R - - 1
Bit O - VIDO R - - 0

SMBus Table: Vendor & Revision ID Register

Byte 8 Pin # Name Control Function Type 0 1 PWD
Bit 7 - BC7 RwW 0
Bit 6 - BC6 RW 0
Bit 5 - BC5 RW 0

- Byte Count Program- Writing to this register
Bit4 - BC4 ming b(7:0) Rw will configure how 0
Bit3 : BC3 RW_| o back defaultiss | °
Bit 2 - BC2 RW bytes. (0 to 7) 1
Bit 1 - BC1 RwW 1
Bit 0 - BCO RwW 1

000-0084401-11
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SLG84401

REF Drive Strength Functionality

Byte6, bit 4 Bytel0, bit1| BytelO, bit 0 REF1 REFO
0 X X 1x 1x
1 0 0 1x 1x
1 0 1 1x 2X
1 1 0 2X 1x
1 1 1 2X 2X

CPU, SRC and PCI Divider Ratios

Div(3:0) Divider
0 0000 2
1 0001 3
2 0010 5
3 0011 15
4 0100 4
5 0101
6 0110 10
7 0111 30
8 1000 8
9 1001 12
10 1010 20
11 1011 60
12 1100 16
13 1101 24
14 1110 40
15 1111 120

000-0084401-11
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Crystal Recommendations

The SLG84401 requires a Parallel Resonance Crystal. Substituting a series resonance crystal will cause the SLG84401 to

operate at the wrong frequency and violate the ppm specification. For most applications there is a 300ppm frequency shift
between series and parallel crystals due to incorrect loading.

Table 3. Crystal Recommendations.

R | o o] | G0 | S M| qclp | Gl | 09
14.31818MHz AT Parallel 20pF 0.1mw 5pF 0.016pF 35ppm 30ppm 5ppm
Absolute Maximum Ratings
Symbol Parameter Min Max Units
VDD_A 3.3V Core Supply Voltage Vpp + 0.5V \%
VDD_In 3.3V Logic Supply Voltage GND - 0.5 Vpp + 0.5V \%
Tg Storage Temperature -65 150 °C
Tambient Ambient Operating Temp 0 70 °C
Tcase Case Temperature 115 °C
ESD protection | Input ESD protection human 2000 \%
body model
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SLG84401

Electrical Characteristics - Input/Supply/Common Output Parameters
Tp =0-70 °c; Supply Voltage Vpp = 3.3V +/-5%

Clock/Data Fall Time

Parameter Symbol Conditions Min Typ Max Units Notes
Input High Voltage ViH Vpp = 3.3V +/-5% 2 Vpp+0.3 \Y
Input Low Voltage VL Vpp = 3.3V +/-5% Vgg-0.3 0.8 \Y
Input High Current IH ViNn=Vop -5 5 uA
1 V|n = OV; Inputs with no pull-up re- -5 UA
sistors
Input Low Current L2 VN =0V, Inputs with pull-up resistors | -200 UA
Low Threshold Input V4 Fs Vpp = 3.3V +/-5% 0.7 Vpp+0.3 \
High Voltage B
Low Threshold Input ViL ks Vpp = 3.3V +/-5% Vgg-0.3 0.35 \
Low Voltage -
Operating Supply Ipp3-30P Vpp = 3.465V, Full load 246 300 mA
Current
All differential pairs driven 60 90 mA
Powerdown Current | Ipp3-3pp All differential pairs tri-stated 5.4 15 mA
Input Frequency Fi Vpp = 3.3V 14.318 MHz 1
Pin Inductance Lpin 7 nH 1
CiN Logic Inputs 15 5 pF 1
Input Capacitance Cout Output pin capacitance 6 pF 1
CINX XTAL_IN and XTAL_OUT pins 5 pF
Tstag | From Vpp Power-Up and after input 18 ms 1,2
CLK Stabilization clock stabilization or deassertion of
PD# to 1st clock
Modulation Frequency Triangular Modulation 30 33 kHz 1
Tdrive_PD# CPU output enable after PD# 300 us 1
de-assertion
Tfall Fall time of PD# 5 ns 1
Trise Rise time of PD# 5 ns 2
SMBus voltage VIMAX Max Voltage on SCLK/SDATA 55 \Y 1
Low-level OUtpUt VOLSM- @ IPULLUP 0.4 \Y 1
Voltage BUS
Current sinking at lpuLLUP 4 mA 1
VOL = 0.4V
SCLK/SDATA Tri2C (Max VIL - 0.15) to (Min VIH + 0.15) 1000 ns 1
Clock/Data Rise Time
SCLK/SDATA Tr2c (Min VIH +0.15) to (Max ViL - 0.15) 300 ns 1

1 Guaranteed by design and characterization, not 100% tested in production.
2 See timing diagrams for timing requirements.
3 Input frequency should be measured at the REF output tuned to ideal 14.31818 MHz to meet ppm accuracy on PLL outputs.

000-0084401-11
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Electrical Characteristics - CPU 0.7V Current Mode Differential Pair
TA = 0 - 70 OC; VDD = 33V +/-5% CL=2pF, RS:33ZQ Rp:499§2 IREF =475Q

Parameter Symbol Conditions Min Typ Max Units | Notes
Current Source Output Zo Vo = Vx 3000 Q 1
Impedance
Voltage High Vhigh  |Statistical measurement on single ended | 660 775 850 1
Voltage Low Viow signal using oscilloscope math function. ;5 70 150 mVv 1
Max Voltage Vovs Measurement on single ended signal us- 1150 mVv 1
Min Voltage Vods ing absolute value 300 1
Crossing Voltage (abs) | Vross(abs) 250 355 550 mvV 1
Crossing Voltage (var) | d-Viyoss Variation of crossing over all edges 90 140 mV 1
Long Accuracy ppm see Tperiod min-max values -300 0 300 ppm 1,2
400MHz nominal 2.4993 2.5008 ns 2
400MHz spread 2.4993 2.5133 ns 2
333.33MHz nominal 2.9991 3.0009 ns 2
333.33MHz spread 2.9991 3.016 ns 2
266.66MHz nominal 3.7489 3.7511 ns 2
266.66Hz spread 3.7489 3.77 ns 2
. 200MHz nominal 4.9985 5.0015 ns 2
Average Period Tperiod
200MHz spread 4.9985 5.0266 ns 2
166.66MHz nominal 5.9982 6.0018 ns 2
166.66MHz spread 5.9982 6.0320 ns 2
133.33MHz nominal 7.4978 7.5023 ns 2
133.33MHz spread 7.4978 7.5400 ns 2
100.00MHz nominal 9.9970 10.0030 ns 2
100.00MHz spread 9.9970 10.0533 ns 2
400 MHz nominal/spread 2.4143 ns 1,2
333.33MHz nominal/spread 2.9141 ns 1,2
266.66MHz nominal/spread 3.6639 ns 1,2
Absolute min period Tabsmin 200MHz nominal/spread 4.8735 ns 1,2
166.66MHz nominal/spread 5.8732 ns 1,2
133.33MHz nominal/spread 7.4128 ns 1,2
100.00MHz nominal/spread 9.8720 ns 1,2
Rise Time t, VgL = 0.175V, Vg = 0.525V 175 240 700 ps 1
Fall Time t Von = 0.525V Vg = 0.175V 175 359 700 ps 1
Rise Time Variation d-t, 49 125 ps 1
Fall Time Variation d-t; 59 125 ps 1
Duty Cycle diz Measurement from differential waveform 45 49 55 % 1
Skew tsk3 CPU(3:0) V1 = 50% 33 50 ps 1
Jitter, Cycle to Cycle ticyc-cyc  [Measurement from differential waveform 38 50 ps 1

1 Guaranteed by design, not 100% tested in production
2l Long Term Accuracy and Clock Period specifications are guaranteed assuming that the REFout is at 14.31813MHz.
3 Post process evaluation through PCI-SIG Matlab scripts (Intel Jitter Tool Rev 1.5)
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SLG84401

Electrical Characteristics - SRC 0.7V Current Mode Differential Pair

TA =0-70 °C; VDD = 3.3V +/-5% CL:2pF, RS:3SZQ Rp:4999 lREF =475Q

High Frequency

Parameter Symbol Conditions Min Typ Max Units | Notes
Current Source Output Zo1 Vo = Vx 3000 Q 1
Impedance
Voltage High VHigh Statistical measurement on single end- 660 780 850 1
Voltage Low Viow ed signal using ost?:ci)llloscope math func- 150 10 150 mV 1
Max Voltage Vovs Measurement on single ended signal 1150 1
Min Voltage Vods using absolute value 300 mV 1
Crossing Voltage (abs) | V¢rgss(abs) 250 369 550 mvV 1
Crossing Voltage (var) | d-Viyoss Variation of crossing over all edges 57 140 mV 1
Long Accuracy ppm see Tperiod min-max values -300 0 300 ppm 1,2
Average period Tperiod 100.00MHz nominal 9.9970 10.0030 ns 2
100.00MHz spread 9.9970 10.0533 ns 2
Absolute min period Tabsmin 100.00MHz nominal/spread 9.8720 ns 1,2
Rise Time t, VoL = 0.175V, VOH = 0.525V 175 283 700 ps 1
Fall Time t Von = 0.525V VOL = 0.175V 175 291 700 ps 1
Rise Time Variation d-t, 27 125 ps 1
Fall Time Variation d-t; 30 125 ps 1
Duty Cycle diz Measurement from differential wave- 45 501 55 % 1
form
Skew toks SRC(4:0) V1 = 50% 15 250 ps 1
Jitter, Cycle to Cycle ticye-cye Measurement from differential wave- 38 125 ps 1
form
Phase Jitter toi src SRC Phase Jitter PCle Gen 1 86 ps 13
Phase Jitter toi src SRC Phase Jitter PCle Gen 2 3.0 ps 1,3
Low Frequency
Phase Jitter toj src SRC Phase Jitter PCle Gen 2 3.1 ps 1,3

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

3 Post process evaluation through PCI-SIG Matlab scripts (Intel Jitter Tool Rev 1.5)
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Electrical Characteristics - PCICLK/PCICLK_F
Ta=0-70°C; Vpp = 3.3V +/-5% C_ =5pF (unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units | Notes
Long Accuracy ppm see Tperiod min-max values -300 0 300 ppm 1,2
Clock period Tperiod 33.33MHz output nominal 29.99100 30.00900 ns 2
33.33MHz output spread 29.99100 30.15980 ns 2
Absolute min period Tabs 33.33MHz output nominal 29.49100 30.50900 ns 2
33.33MHz output spread 29.49100 30.65980 ns 2
Clock High Time tha 12 N/A ns 1
Clock Low Time M 12 N/A ns 1
Output High Voltage Von lon = -1MA 2.4 \%
Output Low Voltage VoL loL = 1mA 0.55 \Y
Output High Current lon Voy @MIN = 1.0V -33 mA
Voy @MAX = 3.135V -33 mA
Output Low Current loL VoL @MIN =1.95V 30 mA
VopL @MAX = 0.4V 38 mA
Rise Time trq VoL =0.4V, Vg = 2.4V 0.5 0.74 2 ns 1
Fall Time ty Von = 2.4V, Vg = 0.4V 0.5 0.73 2 ns 1
Duty Cycle diy V=15V 45 50.4 55 % 1
Skew tsk1 V=15V 43 500 ps 1
Jitter, Cycle to Cycle ticyc-cyc V=15V 98 500 ps 1

1 Guaranteed by design and characterization, not 100% tested in production.
2 All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFout is at 14.31818MHz
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Electrical Characteristics - 48MHz
Ta=0-70°C; Vpp = 3.3V +/-5% C_ =5pF (unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units | Notes
Long Accuracy ppm see Tperiod min-max values -100 0 100 ppm 1,2
Clock period Tperiod 48.0000MHz output nominal 20.83125 20.83542 ns 2
Absolute Min/Max Clock Tabs Nominal 20.48125 21.18542 ns 2
period

Clock High Time tha 8.094 ns
Clock Low Time M 7.694 ns
Output High Current lon Voy @MIN = 1.0V -33 mA
Von @MAX = 3.135V -33 mA
Output Low Current loL VoL @MIN = 1.95V 30 mA
VoL @MAX = 0.4V 38 mA

Rise Time t VoL = 0.4V, Vo = 2.4V 1 11 2 ns 1

Fall Time t Von = 2.4V, Vg = 0.4V 1 13 2 ns 1

Duty Cycle diq V=15V 45 52.3 55 % 1

Jitter, Cycle to Cycle ticyc-cyc V=15V 243 350 ps 1

1 Guaranteed by design and characterization, not 100% tested in production.
2 All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFout is at 14.31818MHz
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Electrical Characteristics - REF-14.318MHz
Ta=0-70°C; Vpp = 3.3V +/-5% C_ =5pF (unless otherwise specified)

Parameter Symbol Conditions Min Typ Max Units | Notes
Long Accuracy ppm see Tperiod min-max values -300 0 300 ppm 1
Clock period Tperiod 48.0000MHz output nominal 69.82033 69.86224 ns 1
Absolute Min/Max Clock Tabs Nominal 68.82033 70.86224 ns
period
Output High Voltage VoH lop =-1mA 2.4 \Y
Output Low Voltage VoL loL = 1mA 0.4 \Y
Output High Current lon Von @MIN = 1.0V -29 -23 mA
Von @MAX = 3.135V
Output Low Current loL VoL @MIN = 1.95V 29 27 mA 1
VouL @MAX = 0.4V
Rise Time trq VoL =0.4V,Vgy = 2.4V 0.5 0.6 2 ns 1
Fall Time ty Von = 2.4V, Vg = 0.4V 0.5 0.85 2 ns 1
Skew tska V=15V 500 ps 1
Duty Cycle diq V=15V 45 52.7 55 % 1
Jitter, Cycle to Cycle ticyc-cyc V=15V 917 1000 ps 1

1 Guaranteed by design and characterization, not 100% tested in production.
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Single Ended Output Terminations

Rs Z0
AVAVAY, Q G—l
T CL = 5pF
Rs Zo
ANAN——C B—
T CL=5pF
Rs Zo

The single-ended outputs of the SLG84401default to a drive strength of 2 loads. The REF clocks can be turned down to 1-load
strength via the SMBus. Suggested termination resistors are as follows for transmission lines with Zo = 50 ohms.

Single-ended outputs at 2-load strength (Power up default Driving 1 load, Rs =33 ohms
for all single-ended outputs) Driving 2 loads, Rs = 7.5 ohms
Single-ended outputs at 1-load strength (REF clock only) Driving 1 load, Rs = 22 ohms
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Package Drawing and Dimensions

56 Lead TSSOP Package

thninadnadnadnaitdtadfadng 1 ¢ &>

|

1
a2 |
A

£ 0.10mm |C

Al

SYMBOL DIMENSION IN MM | DIMENSION IN INCH
( \ MIN. | NOM | MAX. | MIN. | NOM | MAX.
[ A 1.20 0.047
u1_/ Al 0.05 0.15 | 0.002 0.006
] A2 0.80 | 1.00 | 1.05 | 0.031 | 0.039 | 0.041
_\ | GAUCE PLANE E 8.00 | 810 | 8.20 | 0.315] 0.319 | 0.323
I \ E1 | 6.00 | 610 | 620 | 0.236 | 0.240 | 0.244
= L / © L 0.45 | 0.60 | 0.75 | 0.018 | 0.024 | 0.030
0 L1 1.00 REF. 0.039 REF.
sl b 0.20 TYP. 0.008 TYP.
A bl 0.15 TYF. 0.006 TYP.
DEIAL A c 0.09 0.20 | 0.004 0.008
Al o 0.05 | 0.15 | 0.16 | 0.002 0.006
e 0.50 BSC. 0.020 BSC.
b 0 0] | 8 0| HE
bl
L—WITH PLATING D (MM) JEDEC
—p % N MIN. | NOM | MAX.
U U] ~ 48 12.40 | 12.50 | 12.60 | MO—153ED
56 13.90 | 14.00| 14.10 | MO-153EE
64 16.90 | 17.00] 17.10 | MO—-153EF

BASE MATERIAL
SECTION B-B
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SLG84401

Ordering Information

Part # Package Type Temp Range
SLG84401T 56 LEAD TSSOP 0°C to 70°C
SLG84401TTR 56 LEAD TSSOP - Tape and Reel 0°C to 70°C
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