() PERICOM

P16C102-16

Features
100 MHz or 66.6 MHz operation
- Two copies of CPU clock with Vpp of 2.5V
High drive option to support modular mobile CPUs
- Six copies of PCI clock, (synchronous with CPU clock) 3.3V
- One copy of Ref. Clock @ 14.31818 MHz (3.3VTTL)
- One copy of 48 MHz Clock (3.3V)
Low cost 14.31818 MHz crystal oscillator input
Power management control
Isolated core Vpp, V ss pins for noise reduction
Down spread (—16) or center spread spectrum (—16B) options
28-pin SSOP package (H)

Block Diagram

Spread Spectrum Clock Synthesizer
for Mobile Pentium 11

Description

Pericom Semiconductor’ sPI6C clock seriesareproduced usingthe
company’s advanced submicron CMOS technology, achieving
industry leading speed.

P16C102-16isahigh-speed, low-noise, clock generator that works
with Pericom’s PI6C18x clock buffer to meet al clock needs for
Mobile Intel Architecture platforms. CPU and chipset clock fre-
guencies of 66.6 MHz and 100 MHz are supported.

Split supplies of 3.3V and 2.5V are used. The 3.3V power supply
powersaportion of thel/Oandthecore. The2.5V is usedto power
the remaining outputs. 2.5V signaling follows JEDEC standard
8-X. Power sequencing of the 3.3V and 2.5V supplies is not
required.

AnasynchronousPWRDWN#signal may beusedto orderly power
down (or up) the system.

PI6C102-16 is —0.6% down spread, where as PI6C102-16B is
+0.75% center spread.

PI16C102-16D is the high drive version of PI6C102-16

Pin Configuration

XTAL_IN—{ rep
XTAL_OUT—] 0SC

REF

Y

48MHz

PWRDWN#
| | ,
}+ CPUCLK[0:1]
PLL1 CPUSTOP#
I |Div|
SEL 5 ]
100/66%| }_ﬁ PCICLK[1:5]
Ll oiis PCISTOP#
> PCICLK_F

XTAL_IN [ 1O L 28 [] vsg
XTAL_OUT [] 2 27 [ vpp
vss [ 3 26 [] REF
PCICLK_F [] 4 25 1 Vpp2
PCICLK1 [ 5 24 [] cpPucLko
Vop [] 6 28-Pin 23 [1 cpucLki
PCICLK2 [ 7 H 22 [] vggp
PcicLk3 [ 8 21 [ vpp
vop L] o 20 [ vgg
pcicLka [ 10 19 [ pcisTop#
PCICLK5 [] 11 18 [1 cpusToP#
vss L 12 17 1 pwrDWN#
vpp L 13 16 | 48MHz
vss L 14 15 [1 SEL100/66#
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Pin Description

Pin Signal Name Type Qty. Description
1 XTAL_IN | 1 |14.318 MHz crysta input
2 XTAL_OUT @] 1 |14.318 MHz crystal output
4 PCICLK_F 0] 1 | Free running PCI clock output
5,7,8,10,11 PCICLK][1:5] 0] 5 PCI clock outputs, TTL compatible
15 SEL 100/66# I 1 | Select 100 MHz or 66 MHz H = 100 MHz, L = 66 MHz
16 48MHz 0] 1 |48 MHz output
17 PWRDWN# I 1 | Powers down device when held LOW (Internal Pull up)
18 CPUSTOP# I 1 | Stops CPU clocks LOW if held LOW (Internal Pull up)
19 PCISTOP# I 1 | Stops PCI clocks LOW if held LOW (Internal Pull up)
22 Vs ground 1 | Ground for CPU outputs, 2.5V
23,24 CPUCLK[01] 0] 2 | CPU and Host clock outputs, 2.5V
25 VDpD2 power 1 | Power for CPU outputs, 2.5V
26 REF 0] 1 ]14.318 MHz clock output
6,9,13,21,27 VDD power 5 3.3V Power
3,12,14,20,28 Vss ground 5 3.3V Ground
Select Functions
SEL100/66# | CPUCLKI[O:1]
0 66 MHz
1 100 MHz
Clock Enable Configuration
CPU_STOP# | PCI_STOP# | PWR_DWN# CFE‘SE']‘K P(:[;CS']K PCICLK_F gf)tirs Crystal | VCO's | 48M Hz
X X 0 low low low stopped off off off
0 0 1 low low 33MHz running running | running | running
0 1 1 low 33MHz 33MHz running running | running | running
1 0 1 100/66MHz low 33MHz running running | running | running
1 1 1 100/66MHz | 33MHz 33MHz running running | running | running
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Power Management Timing

Latency
Signal Signal Sate
No. of rising edges of free running PCICLK

CPU_STOP# 0 (disabled) 1

1 (enabled) 1

PCI_STOP# 0 (dlisabled) 1

1 (enabled) 1

PWR DWN# | 1 (normal operation) 3ms
0 (power down) 2 max.
Notes:

1. Clock on/off latency is defined as the number of rising edges of free running PCICLKs
between when the clock disable goeslow/high to when thefirst valid clock comes out of
the device.

2. Power-up latency isfromwhen PWR_DWN# goesinactive (HIGH) towhen thefirst valid
clocks are driven from the device.

CPUCLK

(Internal)

CPUCLK

(Internal)

PCICLK_F
(Free-running) | | {/:i (l | /l

CPU_STOP#

PCI_STOP#

PWR_DWN# \

CPUCLK ¢—|_|_‘_|_|_|_|_C/

(External)

CPU_STOP# Timing Diagram

Notes:
. All timing isreferenced to the CPUCLK.
. The Internal 1abel means inside the chip and is a reference only.
CPU_STOP# is an input signal that must be made synchronous to the free running PCI_F.
. ON/OFF latency shown in the diagram is 2 CPU clocks.
. All other clocks continue to run undisturbed.
. PWR_DWN#and PCl_STOP#areshowninaHIGH state.
. Diagrams shown with respect to 66 MHz. Similar operation as CPU = 100 MHz.

NOoO g~ wWwNPRE
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PCI_STOP#isan input signal used to turn off PCI clocksfor low  startedwithaguaranteedfull high pulsewidth. ThereisONLY one
power operation. PCI clocks are stopped in the LOW state and  rising edge of external PCICLK after the clock control logic.

(Internal)

oy |1 | L L9 1 L L
oy 9 LT LT L& 1 / L L L]
[ / / [/ /

CPU_STOP#

'O

PCI_STOP# _5:5 / ‘Q

l
PWR_DWN#
) \
PCICLK ) | | | | l \C

(External)

PCl_STOP# Timing Diagram
Notes:
All timing isreferenced to the CPUCLK.
PCl_STOP# signal is an input signal which must be made synchronous to PCI_F output.
Internal means inside the chip.
All other clocks continue to run undisturbed.
PWR_DWN# and CPU_STOP# are shown in a high state.
Diagrams shown with respect to 66MHz. Similar operation as CPU = 100 MHz.

o wdE

(Internal) (/(/
PCICLK | | | |
(Internal) _l l /i/ | I%S
PWR_DWN# :§§§5; (( /////
~ )/

oy | LI LI L LT L L L
(External) (/(/

PCICLK |_|
(External) | | | L (/(/ | |
veo | | « | |
)
Crystal | | « | |
/7
PWR_DWN# Timing Diagram
Notes:
1. Alltimingisreferenced to the CPUCLK.
2. TheInternal label means inside the chip and is a reference only.
3. PWR_DWN# is an asynchronous input and metastable conditions could exist. The signal is synchronized inside the part.
4. The shaded sections on the VCO and the Crystal signals indicate an active clock.
5. Diagrams shown wth respect to 66 MHz. Similar operation as CPU = 100 MHz.
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CPU_STOP#isaninput signal used to turn off the CPU clocksfor
low power operation. CPU_STOP# isasserted asynchronously by
theexternal clock control logicwiththerising edgeof freerunning
PCI clock andisinternally synchronizedtotheexternal PCICLK_F
output. All other clocks continue to run while the CPU clocks are
disabled. The CPU clocks are always stopped in aL OW state and
started guaranteeing that the high pulse width isafull pulse. CPU
clock on latency is 2 or 3 CPU clocks and CPU clock off latency
is2or 3 CPU clocks.

Maximum Ratings

The PWR_DWN# isused to place the devicein avery low power
state. PWR_DWN# is an asynchronous active low input. Internal
clocksarestopped after thedeviceisputin power-downmode. The
power-on latency islessthan 3ms. PCI_STOP#and CPU_STOP#
are “don’t cares’ during the power-down operations. The REF
clock is stopped in the LOW state as soon as possible.

(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage TEMPEIALUNE .......ooeeiveeeieeeeee et —65°C to +150°C
Ambient Temperature with Power Applied.......c.cccceeveeenennee. —-0°Cto +70°C
3.3V Supply Voltage to Ground Potential ..........cc.ccceevevrvenene -0.5V to +4.6V
2.5V Supply Voltage to Ground Potential ..........c.cccccveerereenne. -0.5V to +3.6V
DC INPUL VOIAZE ..ot -0.5V to +4.6V

Note:

Stressesgreater thanthoselisted under MAXIMUM RATINGS may causeperma-
nent damage to the device. Thisis a stress rating only and functional operation
of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

DC Electrical Characteristics(Vpp = +3.3V 5%, Vpp2 =

+2.5V + 5%, Ta = 0°Cto +70°C)

Max. 2.5V Supply Consumption
M ax. discrete cap loads,
Vpp2 = 2.625V
All static inputs = Vpp or Vss

PI16C102-16
Condition

M ax. 3.3V Supply Consumption
M ax. discrete cap loads,
Vpp = 3.465V
All static inputs = Vpp or Vss

Powerdown Mode

SEL 100/66# = 1

(PWRDWN# =0) 100uA 500uA
Active 66MHz

SEL 100/66# = 0 72mA 170mA
Active 100MHz 100mA 170mA
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DC Oper ating Specifications

Symbol Parameters Conditions Min. M ax. Units
Vpp = 3.3V £ 5%
VIH Input high voltage VDD 2.0 Vpp +0.3
ViL Input low voltage Vss-0.3 0.8 v
I Input leakage current 0<VIN<VDD -5 +5 LA
VpD = 2.5V + 5%
VoH2 Output high voltage loH =-1mA 2.0
VoL2 Output low voltage loL = 1mA 0.4 v
Vpp =3.3V +5%
VoH Output high voltage loH = -1mA 2.4
VoL Output low voltage loL= 1ImA 0.4 v
Vpp = 3.3V £ 5%
VpPoH PCI Bus output high voltage loH =-1mA 2.4
VpoL PCI Bus output low voltage loL= 1mA 0.55 v
CiN Input pin capacitance 5
CXTAL Xtal pins capacitance 135 18.0 25 PF
Cout Output pin capacitance 6
LpiN Pin Inductance 7 nH
Ta Ambient Temperature No airflow 0 70 °C
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Buffer Specifications

Buffer Name Vpp Range(V) I mpedance (Q) Buffer Type
CPU 2.375-2.625 135- 45 Type 1

REF, 48 MHz 3.135 - 3.465 20 - 60 Type 3
PCI 3.135 - 3.465 12- 55 Type 5

P16C102-16

Spread Spectrum Clock Synthesizer

Type 1. CPU Clock Buffers (2.5V) for PI6C102-16 and P16C102-16B

for Mobile Pentium 11

Symbol Parameters Conditions Min. Typ. M ax. Units
loHMIN Pull-up current Vour = 1.0V -27
loHVIAX Pull-up current Vour = 2.375V -27
loLMIN Pull-down current Vour= 1.2V 27 ™
loLmax Pull-down current Vour = 0.3V 30

tRH 2.5V Type 1 output rise edge rate | 2.5V + 5% @ 0.4V-2.0V 1 4

teH 2.5V Type 1 output fall edge rate | 2.5V + 5% @ 2.0V-0.4V 1 4 virs

Type 1H: CPU Clock Buffers (2.5V) for PI6C102-16D

Symbol Parameters Conditions Min Typ. M ax. Units
lOHMIN Pull-up current Vour = 1.0V 54
loHMAX Pull-up current Vout = 2.375V 54
loLMIN Pull-down current Vout =12V 54 m™
loLMAX Pull-down current Vout = 0.3V 60

tRH 2.5V Type 1H output rise edge rate | 2.5V + 5% @ 0.4V-2.0V 1 4

tFH 2.5V Type 1H output fall edge rate | 2.5V + 5% @ 2.0V-0.4V 1 4 vins

Type 3. REF, 48MHz Buffers (3.3V)

Symbol Parameters Conditions Min. Typ. M ax. Units
lOHMIN Pull-up current Vour = 1.0V -29
lonmax | Pull-up current Vout = 2.375V -23
loLMIN Pull-down current VouTt = 1.2V 29 mA
loLMAX Pull-down current Vout = 0.3V 27

tRH 3.3V Type 3 output rise edge rate | 3.3V £ 5% @ 0.4V-2.4V 0.5 2

tEH 3.3V Type 3 output fall edge rate | 3.3V £+ 5% @ 2.4V-0.4V 0.5 2 vins
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Type5: PCI Clock Buffers (3.3V)

Symbol Parameters Conditions Min. Typ. M ax. Units

lOHMIN Pull-up current Vout = 1.0V -33

loHmAax | Pull-up current Vout = 3.135V -33

lOLMIN Pull-down current Vourt = 1.95V 30 ™

loLMAX Pull-down current Vout = 0.4V 38

tRH 3.3V Type 5 output rise edge rate | 3.3V + 5% @ 0.4V-2.4V 1 4
tEH 3.3V Type 5 output fall edge rate | 3.3V £ 5% @ 2.4V-0.4V 1 4 vins
AC Timing
Figure 1. Host Clock 66 M Hz 100 MHz .
to PCl CLK Offset Parameters Min M ax. Min M ax. Units

tHk p (2.5V) Host CLK period 15.0 155 10.0 105
tHKH (2.5V) Host CLK high time 5.2 3.0
tHKL (2.5V) Host CLK low time 5.0 2.8 s
tHRISE (2.5V) Host CLK rise time 0.4 1.6 0.4 1.6
tHEALL (2.5V) Host CLK fall time 0.4 1.6 0.4 1.6
tI7TER (2.5V) Host CLK Jitter 250 250 ps
Duty Cycle (2.5V) Measured at 1.25V 45 55 45 55 %
tHskw (2.5V) Host Bus CLK Skew 175 175 ps
tpzL, tPzH Output enable delay 1.0 8.0 1.0 8.0
tpLz, tPHZ Output disable delay 1.0 8.0 1.0 8.0 ™
tHSTB Host CLK Stabilization from power-up 3 3 ms
[1=7¢>) PCI CLK period 30.0 O 30.0 ad ns
tPKPS PCI CLK period stability 500 500 ps
tPKH PCI CLK high time 12.0 12.0
tPK L PCI CLK low time 12.0 12.0 ™
tPskw PCI Bus CLK Skew 500 500 ps
tHPOFFSET Host to PCI Clock Offset 15 4.0 15 4.0 ns
tpsTB PCI CLK Stabilization from power-up 3 3 ms
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Host CLK
Host CLK
tHPOFFSET —
PCI CLK
PCI CLK
Host Clock and PCI CLK Timing
Output Test
’ Buffer ;Pomt
R
g Test Load
- tHKP >
Duty Cycle
> | -
<— tHKH —»
25V 20----- ZZ _______ \|
Clocking 1.25-- - - - ------
Interface 0.4- - O L
<+ —>
tHrise
3.3V
Clocking
Interface
(TTL)

Clock Output Waveforms
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Minimum and Maximum Expected Capacitive L oads

Clock Min. Load | Max. Load | Units Notes
CPU Clocks (HCLK) 10 20 1 device load, possible 2 loads
PCI Clocks (PCLK) 30 30 pF | Meets PCI 2.1 requirements
REF, 48MHz 10 20 1 device load
Notes:
1. Maximum rise/fall times are guaranteed at maximum specified load for each type of output buffer.

2.
3.

Minimum rise/fall times are guaranteed at minimum specified load for each type of output buffer.
Rise/fall times are specified with pure capacitive load as shown. Testing is done with an
additional 500Q resistor in parallel.

Design Guidelinesto Reduce EMI

1

Place seriesresistors and Cl capacitors as close as possible to the respective clock pins. Typical value
for Cl is 10pF. Seriesresistor value can beincreased to reduce EMI provided that therise and fall time
are still within the specified values.

Minimize the number of “vias’ of the clock traces.

Route clock traces over a continuous ground plane or over a continuous power plane. Avoid routing
clock traces from plane to plane (refer to rule #2).

Position clock signals away from signals that go to any cables or any external connectors.

P16C102-16
2 32Q
CPUCLK I 1 Device load
CL
6 33Q I
PCICLK I Meets PCI2.1 Req.
CL
220Q/33Q I
REF AAAN/ I 1 Device load
CL
1
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PCB Layout Suggestion

FB1 e N [ X
CHEEO =)
. [ 2
VDD Vss |: m
c1 [«
22uF X
: o L5
E -
: s L8
[ 1o
: [
c4 vss[_ ) Via to VSS Plane
: 13
@: -‘ Via to VDD Plane
vss K
----- Void in Power Plane
Note:
Thisisonly asuggested layout. There may be alternate solutions  Recommended capacitor values:
depending on actual PCB design and layout. C2CT v, 0.1uF, ceramic
Asageneral rule, C2-C7 should be placed asclose aspossibleto  C1,C8..................... 2uF
their respectiveV .
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28-Pin SSOP Package Data
28
AOAAAAARAAAAARA
197 | 5.00
220 | 5.60
. v
HHHHHHHEHHHEHE
L - SEATING
413 PLANE
9.90
10.50 .078
Max |
A .004 | 0.09
o ,J/ \L 4 .009 |0.25
> |- > |- 1.002 % % *‘ - T
0256 .0098 Min 291
BSC Max. < 322 >
[0.65] [0.25 | 7.40
8.20
XXX| DENOTES DIMENSIONS
XXX| INMILLIMETERS

Orderinglnformation
PN
PI6C102-16H
PI6C102-16BH
PI6C102-16DH

Description

28-pin SSOP Package

Pericom Semiconductor Corporation
2380 Bering Drive ¢ San Jose, CA 95131 « 1-800-435-2336 « Fax (408) 435-1100 ¢ http://www.pericom.com
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