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P16C103

Features

» Two copies of CPU clock

e 100 MHz or 66.6 MHz operation

 Six copies of PCI clock, (synchronous with CPU clock)
e Two copies of REF clock @ 14.31818 MHz

e One copy of 48 MHz

e One copy of selectable 48/24 MHz

* Power management control input pins

« Isolated core Wp, Vsspins for noise reduction

e SSC Options:

Device
PI6C103

66 MHz
-0.67%

100 MHz
—0.65%

e Packaging (Pb-free & Green available):
—28-pin SSOP (H)

Precision Clock Synthesizer
for Mobile PCs

Description

The PI6C103 is a high-speed, low-noise clock generator designed
to work with the PI6C18X clock buffer to meet all clock needs
for Mobile Intel Architecture platforms. System clock frequencies
of 66.6 MHz and 100 MHz are supported.

Split supplies of 3.3V and 2.5V are used. The 3.3V power supply
powers everything exceptthe CPU clock. The 2.5V power supply is
used to power the CPUCLK outputs. 2.5V signaling follows JEDEC
standard 8-X. Power sequencing of the 3.3V and 2.5V supplies is
not required.

An asynchronous PWR_DWN# signal may be used to orderly
power down (or up) the system. CPU and PCI clocks may also be
stopped by the CPU_STOP# and PCI_STOP# signals.

The PI6C103 contains the Spread Spectrum function for only those
clocks that synchronize to the CPU clocks (CPU and PCI clocks).

Block Diagram Pin Configuration
XTAL_IN —
_ ggg >_3L REF 0 ||
XTAL_OUT — [0:1] Vss 1 28 [] VoD
XTAL_IN [ 2 27 [1 REF1/SEL48#
2 XTAL_OUT 26
——— }+ CPUCLK _ouT [3 11 REFO/Spread#
bLLL E] cPL STOPS [0:1] PCICLK_F [] 4 25 1 Vppo
DIV _
SEL100/66# 1 pcicLK1 [ 5 . 24 [] cpPuCLKO
% PCICLK 0 28-Pin 230
pcicLk2 [ 6 CPUCLK1
[1:5] H,L
PCI_STOP# Vss [} 7 22 [1 Vs
v
> PCICLK_F oo L8 21 [1 vsg
«— PWR_DWN# pcicLKk3 [ 9 20 [1 PCI_STOP#
«— Ts# PCICLK4 [ 10 19 [ Vpp
> 48 MHz PCICLK5 [ 11 18 [1 cPU_STOPH#
Vpp L 12 17 [1 PWR_DWN#
L] pLL2 o —> 48/24 MHz 48 MHz [] 13 16 [1 SEL100/66#
'— | 48-24MHz/TS# [ 14 15 [ vsg
SEL48#
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NN
Pin Description

28-Pin Package
Type Symbol Description
Pin Qty.
2 1 | Irput XTAL IN | 14318 MHzcnsal input
3 1 | Ouput | XTAL OUT |14318 MHz crysial output
4 1 | Ouput| PCICLK_F 3.3V free uming PCI clock output
5691011| 5 | Ouput| PCICLK[1-5] | 3.3V PCI Clock outputs
13 1 | Output 48MHz 3.3V 48MHz clock output
14 1| Ouput | 48-24MHZTS# g tgp:/ Ij]c?vx? rzzléflr'\ltngli|Ou£pUt wsmglnimﬁéﬁlggtﬁgi Normral operation
16 1| Tt SEL100/66% Hsibftoofolrw erili[gzlg l\l\/fl:zz or 66 MHz CPU clock®)
17 1 | Imput | PWR DWN# Device enters power down noce when LOW 5
18 1 Imput | C PU STOP# When Low, stop CPU clocks in LO W siate
20 1 | Imput | PCILSTOP# | Wrensigal LO W, stopsall PCI clocks in LO W siate exagpt for PCICLK_F output®
2324 2 | Ouput | CPUCLK[1-0] | 25V CPU clock outputs
33V 14318 MHz reference clock output and power-on spreed spectrum
26 1| Ouput|  REFOSpreed# aagtlr:trigv?/p i'ogof; spectrum clocking ereble
Strap High = Spread goectrum clocking dissble
33V 14.318 MHz reference clock output and power-on 48/24 MHz
27 1| Ouput| REFISELA8# ﬁimjﬁ’s MHz when straped LOW
Pin 14 output = 24  MHz when strapped HIGH
8 ,12,19.28 1 | Power Vbbp 3.3V Power
1,71521 Power Vss 3.3V Groud
25 1 | Power Vpp2 2.5V Power
22 1 | Power Ve 25V Groud
Notes:

1. Vpp and Vssnames in the above table reflect a likely internal power and ground partition to reduce the effects of internal noisdanmtheqe
of the device. In reality, the platform will be configured with the same voltagepihs tied to a common supply and af§pins being common.
The Vpp/Vsshaming convention above is done to show how the pinout is dominated by the need to isolate all the signals.

2. The output frequency at this pin is dependent on the power on strapping option at pin 27. A 48 MHz output when power-on strapped LO\
and 24 MHz output when strapped HIGH. This pin also serves as Hi-Z state strapping option during power-on configuration. During power-o
the PI6GC103 will sample the value at this pin. Strapped LOW for Hi-Z state mode and HIGH for normal operation.

3. Thisis adual function pin. During power-on, all clock outputs are disabled, and the PI6C103 will sample the spread spectrum enable/disable strap
option. After the strapped value latches, all clock outputs will be enabled simultaneously and this pin will become a 14.318 MHz reference clo
output. The Power-on latency needs to be less than 3ms after the supply voltage stabilized.

4. This is a dual function pin. During power-on, all clocks are disabled, and PI16C103 will sample the SEL48# strapping option. After the strappe
value latches, all clock outputs will be enabled simultaneously and this pin will become another 14.318 MHz reference clock output. The powe
on latency needs to be less than 3ms after the supply voltage stabilized.

5. Internally pulled up with resistor min.value of SRk
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Select Functions

SEL100/66# | CPUCL K[0:1]
0 66 MHz
1 100 MHz

Function Description

o Function Outputs
Description CPU PCI,PCI_F REF 4.8/24M 48M
0 Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
1 N onral 100/66 MHz 33 MHz 14318 MHz | 48/24 MHz 48 MHz

Clock Enable Configuration

CPU STOP# | PCI_STOP# | PWR_DWN# CPE)C::lI]_ K PC[I1C 5"] K PCICLK_F gtorgkrs Crystal | VCO's |48MHz
X X 0 low low low S topped of f off off
0 0 1 low low 33 MHz ruming ruming | ruming | ruming
0 1 1 low 33 MHz 33 MHz ruming ruming | ruming | ruming
1 0 1 100/66 MH z low 33 MHz ruming ruming | ruming | runing
1 1 1 100/66 MHz | 33 MHz | 33 MHz ruming ruming | ruming | runing
08-0298
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Power Management Timing

Signal Signal State Hatendy
No. of rising edges of free running PCICLK
C PU_STOP# 0 (disbled) 1
1 (erebld) 1
P CI_STOP# 0 (disbled) 1
1 (erebld) 1
PWR _DWN# 1 (romral operation) 3ms
0 (power down) 2 mex.
Notes:

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

2. Power-up latency is from when PWR_DWN# goes inactive (HIGH) to when the first valid
clocks are driven from the device.

CPU_STOP# is an input signal used to turn off the CPU clocks for low power operation. CPU_STOP# is asserted asynchronousl:
by the external clock control logic with the rising edge of free running PCI clock and is internally synchronized to the extern
PCICLK _Foutput. All other clocks continue to run while the CPU clocks are disabled. The CPU clocks are always stopped in a loy
state and started guaranteeing that the high pulse width is a full pulse. CPU clock on latency is 2 or 3 CPU clocks acki CPU clo
off latency is 2 or 3 CPU clocks.

CPUCLK
(Internal)

CPUCLK
(Internal)

PCICLK_F I_l
(Free—runn%g) Q (l | /l

o
Sl
CPU_STOP# \Q—C ~
PCI_STOP# \

PWR_DWN# \
(External)

CPU_STOP# Timing Diagram

Notes:

1. All timing is referenced to the CPUCLK.

2. The Internal label means inside the chip and is a reference only. This in fact may not be the way that the
control is designed.

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# , PCI_STOP# are shown in a high state.

Diagrams shown with respect to 66 MHz. Similar operation as CPU = 100 MHz.

No ok
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'D P&I‘ UM® Precision Clock Synthesizer for Mobile PCs

PCI_STOP# is an input signal used to turn off PCI clocks for lomith a guaranteed full high pulse width. There is ONLY one rising
power operation. PCl clocks are stopped in the low state and stagtgke of external PCICLK after the clock control logic.

CPUCLK
(Internal)

menay — | | L1 7 | o\ |
PCICLK_F
(Free—runnﬁ]g) ; | ( | | y | /;) |/ | | y | | | |
CPU_STOP# \ / K \
)
PCI_STOP# / \Q )
PWR_DWN# [

PCICLK \‘<i> L | I_l\

(External) ~

PCI_STOP# Timing Diagram

Notes:

1. All timing is referenced to the CPUCLK.

2. PCI_STOP# signal is an input signal which must be made synchronous to PCI_F output.
3 Internal means inside the chip.

4. All other clocks continiue to run undisturbed.

5. PWR_DWN# CPU_STOP# are shown in a high state.

6. Diagrams shown with respect to 66 MHz. Similar operation as CPU = 100 MHz.

The PWR_DWN# is used to place the device in a very low powlte power-on latency is less than 3ms. PCI_STOP# and
state. PWR_DWN# is an asynchronous active low input. Inter@PU_STOP# are “don’t cares” during the power-down operations.
clocks are stopped after the device is put in power-down modé&he REF clock is stopped in the LOW state as soon as possible.

(Internal) (/()

PCICLK | |

(Internal) /*/ |%</
PWR_DWN# Qg;gﬁ;: O (/(/ /////

ey 1 LI LI L L L L L L
(External) (/(/

PCICLK

(External) | I | | (( | | | |

%
vco | | « | |
%
Crystal | | « | |
%
PWR_DWN# Timing Diagram
Notes:
1. Alltiming is referenced to the CPUCLK.
2. The Internal 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 operations as CPU = 100 MHz.
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Maximum Ratings

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

Storage Temperature

Ambient Temperature with Power Applied..................

3.3V Supply Voltage to Ground Potential....................... ~0.5V to +4.6V
2.5V Supply Voltage to Ground Potential.......................=0.5V to +3.6V
DC Input Voltage.........cccoovvvvciiviiiiiiiieee e sessiiiiveeeeeeeee . 705V 1O +4.6V
Note:

Stresses greater than those listed under MAXIMUM RATINGS may cause
permanent damage to the device. This is 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
(VDDQ3= +3.3V£5%, \bDQZZ +2.5V +5%, o =0°Cto +70°C)

PI6C103
Precision Clock Synthesizer for Mobile PCs

Max. 25V Supply Consumption Max. 3.3V Supply Consumption
P16C102-16 M ax. discrete cap loads, Max. discrete cap loads,
Condition Vbbpge = 2625V Vbbb = 3465V
All static inputs = VppQsor Vss All static inputs = VppQsor Vss
Powerdown Mode
(PWRDW N# =0) 100uA SO0pA
Active 66 MHz
SEL 100/66# = 0 7amA 170mA
Active 100 MHz oy omA
SEL 100/66# = 1 1 17
08-0298
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DC Operating Specifications

Symbol Parameters Conditions Min. M ax. Units
Vpp =33V £5%
VIH | mput high voltege VDD 2.0 Vpp 0.3
VL | nput low voliage Vs-03 0.8 \%
L | rput leakage current 0<VIN< VDD -5 +5
Vpp = 25V = 5%
VoH O utput high voliege loH = -1mA 20
VoL O utput low voltege loL = ImA 0.4 v
Vpp =33V 5%
VOH O utput high voltege loH = -1mA 20
VoL O utput low voliege loL = 1mA 0.4 Y
Vpp = 33V 5%
V POH P CI Bus output high voliage loH = -1mA 24
VroL P CI Bwsoutput low voltege loL= 1mA 055 Y
CiN | rput pin capecitance 5
CxTAL X 1l pirs capecitarce 13.0 2.5 PF
Cout O utput pin capecitence 6
LpiN P in Inductaree 7 nH
Ta A mbient Terperature No airflow 0 70 °C

PI6C103
Precision Clock Synthesizer for Mobile PCs
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Buffer Specifications

P16C103

Precision Clock Synthesizer for Mobile PCs

Buffer Nane V,, Range(V) I mpedance (Q2) Buffer Type
CPU 2 375 -2625 6.8~17.3 Type 1
R BF, 48/24 MHz 3 .135 - 3465 15- 60 Type 3
PCI/REF 3 .135- 3465 12-55 Tye 5
Type 1: CPU Clock Buffers (2.5V)
Symbol Paraneters Conditions Min. Typ. M ax. Units
loHMIN P ull-up current Vout = 1.0V -78
IOHMAX P ull-up current Vout = 2375V -67
loLMIN P ull-down current VouTt = 1.2V 81 mA
lbLMAX P ull-down current Vourt = 0.3V 60
tRH 2 5V Typelouput reeedgerale | 2.5V + 5% @ 04V-20V 1 4
tEH 2 5V Typelouput Rllede e |25V +5% @ 20V-04V 1 4 vie
Type 3: REF Buffers (3.3V)
Symbol Paraneters Conditions Min Typ. M ax. Units
loHMIN P ull-up current Vout = 1.0V -29
loHmax | P ull-uyp current VouT = 2375V -23
loLMIN P ull-down current VouT = 1.2V 29 mA
bLMAX P ull-down current Vourt = 0.3V 27
tRH 3 .3V Type3output reedge rale | 3.3V + 5% @ 04V-24V 0.5 2
tFH 3 3V Type3ouput Bllede raie | 3.3V £ 5% @ 24V-04V 0.5 2 vie
Type 5: PCI Clock Buffers (3.3V)
Symbol Parameter s Conditions Min. Typ. M ax. Units
loHMIN P ull-yp current Vourt = 1.0V -33
lonmax | P ull-up current Vout = 3135V -33
loLMIN P ull-down current Vout = 195V 30 mA
lbLMAX P ull-down current Vourt = 04V 38
tRH 3 3V TypeSoutput reedge rale | 3.3V £ 5% @ 04V-24V 1 4
tEH 3 3V TypeSouput Rllede e 3.3V £ 5% @ 24V-04V 1 4 vie
08-0298
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AC Timing
E)ig;é? tﬁ?toifgtk Parameters " I:G M H; - " ir1100 M |-I\|/Izax Units

tHkp (25V) H ost CLK period 15.0 15.5 10.0 10.5

tHKH (25V) H st CLK high time 5.2 3.0

HKL (25V) Hast CLK low time 5.0 2.8 ®
tHRISE (25V) Host CLK rie time 04 16 0.4 16

tHEALL (25V) Host CLK fall time 0.4 1.6 0.4 1.6

tITTER (25V) H cst CLK Jitter 250 250 ps
D uty Cyck (25V) M  esured at 1.25V 45 55 45 55 %
thskw (25V) H ost Bis CLK Skew 175 175 ps
tpzL, tPzH O utput ereble dely 1.0 8.0 1.0 8.0

tpLz, tPHZ O utput dissble dely 1.0 8.0 1.0 8.0 ®
tHSTB H ost CLK Stbiliztion from power-up 3 3 ms
tpkp PCI CLK period 30.0 oc 30.0 oc s
tpKPS P CI CLK period sbility 500 500 ps
tPKH PCI CLK high tine 12.0 12.0

Pk L PCI CLK low tine 12.0 2.0 ®
tpSKW P CI Bis CLK Skew 500 500 ps
t HPOFFSET H ost to PCI Clock Offet 15 4.0 1.5 4.0 ns
tpsSTB P CI CLK Stbiliztion from power-up 3 3 ms

08-0298
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PI6C103
Precision Clock Synthesizer for Mobile PCs

Host CLK

Host CLK

tHPOFFSET —

Interface 0.4- -

tHfall

tHrise

«— tPKH —»

3.3V
Clocking
Interface
(TTL)

tpall

tprise

PCI CLK
PCI CLK
Figure 1. Host Clock and PCI CLK Timing
Output Test
’ Buffer Point
T
g Test Load
«—  tHKP —
Duty Cycle
<l |l [
25V 20----- Z
Clocking 1.25- - - -

«—— tPKP

Figure 2. Clock Output Waveforms

08-0298
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PCB Layout Suggestion

c1 [

Via to VDD Plane

Via to GND Plane

----- Void in Power Plane

Note:

This is only a suggested layout. There may be alternate solutidRecommended capacitor values:
depending on actual PCB design and layout. C2-C6....covvene... 0yF, ceramic
As a general rule, C2-C6 should be placed as close as possiblg1oC7............ 2RF

their respective ¥p.

08-0298 11 PS8315-2D  01/03/06
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Minimum and Maximum Expected Capacitive Loads

Clock Min. Load | Max. Load Units Notes
CPU Clocks (HCLK) 10 20 1 device lced, possible 2 lceds
P Cl Clocks (PCLK) 30 30 pF Meeis PCI 2.1 reuirenents
R EF, 48MHz 10 20 1 cevice load

Notes:

1. Maximum rise/fall times are guaranteed at maximum specified load for each type of output buffer.

2. Minimum rise/fall times are guaranteed at minimum specified load for each type of output buffer.

3. Rise/fall times are specified with pure capacitive load as shown. Testing is done with an
additional 5002 resistor in parallel.

Design Guidelines to Reduce EMI

1. Place series resistors and Cl capacitors as close as possible to the respective clock pins. Typical value
for Cl is 10pF. Series resistor value can be increased to reduce EMI provided that the rise and fall time
are still within the specified values.

2. Minimize the number of “vias” of the clock traces.

3. 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).

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

PI16C103
2
CPUCLK AN/ 1 1 Device load
CL
6 L
PCICLK ANAN 1 Meets PCI2.1 Req.
CL
X L
REF ANAAN/ I 1 Device load
CL
1
08-0298
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Packaging Mechanical: 28-pin SSOP (H)

NAAAARRRAARAARR

197 |5.00
220 |5.60
o
IR
- 3% ] [ .004 | 0.09
413 \,j/ \\= f 009 |0.25
9.90 —
10.50 555|022 *‘ \f
Max 0.95 | 037

A SEATING < 322
& \ [ PLANE 7.40
% 8.20
n

Ordering Information

P/N Description
P 16C103H 28-pin SSOP Peckage
P 16C103HE 28-pin SSOP Pckae, Po-freead Green

Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ http://www.pericom.com
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