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Features

* 3.3V version of P16C9155U-01/02/03

» Generates most essential clock signals for CPU boards

* Generates five simultaneous clock signals for most
peripheral controllers

« Replaces six crystal oscillators, for cost savings and board

space savings

On-chip loop filters — no external foop filter circuit

Smooth jitter-free transition between two CPU frequencies

for power savings

» Single low cost (14.318 MHz) crystal as reference input

frequency

Low power 0.8 micron CMOS technology

ESD protection exceeds 2000V

Packages available:

— 20-pin 300 mil wide plastic DIP (P20)

- 20-pin 300 mil wide plastic SOIC (520)

.

Clock Table (MHz)
Clock | PI6C9156U-01 | PI6C9156U-02
KBCLK | 12 2]
BUSCLK 6 | 32
 FDCLK 24 1|
COMMCLK e | 184
14318 (2) 14.318 14318
CPUCLK 4,8, 16, 20, 25, 33.3, 40, or 50 1
2XCPUCLK | 8, 16, 32,40, 50, or 66.6
Block Diagram

3.3V CPU Frequency Generator

General Description

The PI6C9156 clock generator provides a low cost solution for
generating most of the necessary clock frequencies for
motherboards with 3V power supply, for tremendous cost and
board savings.

The two main clock outputs CPU and 2XCPU can be set by the
user to one of several popular processor clock frequencies. It
also offers four simultaneous clocks for popular peripherals,
plus two reference clock outputs which are identical to the
reference input crystal frequency.

The device has other advanced features which include on-chip
filter circuits, for simplifying the board design, and hard power-
down capacity for power savings. Enhanced versions with
customized frequencies and features are also available. Contact
the factory for the enhanced versions.

The CPU and 2XCPU clocks offer an additional feature of
reducing the operating clock speeds for saving power of the
entire computer while the computerisatidle. This feature cannot
be accomplished by metal-can oscillators. A smooth, jitter-free
frequency transition is provided for the CPU and 2XCPU clocks
during the transition of slow down and speed up. The frequency
transition rates meet the specifications of all x86 microproces-
sors to within 0. 1% frequency change per clock period.
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Product Pin Configuration, PI6C9156U-01
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Product Pin Configuration, PI6C9156U-02

1.843 MHz ] SCLK20 1.843 MMz SCLK20
X2 [ SCLK21 X2 SCLK21
X1/CLK 0 CPU X1/ICLK CPU
vee [] 2XCPU vee 2XCPU
GND [ vee GND Vce
16 MHz 0 GND 32 MHz GND
24 MHz [) 14.318 MHz 24 MHz 14.318 MHz
12 MHz ] 14.318 MHz 12 MHz 14.318 MHz
AGND ] PD AGND PD
OE [) SCLK22 OE SCLK22
P16C9156U-01, PI6C9156U-02 Product Pin Description
Pin Name Pin Number Pin Type Description
7 8; M;’l—., »)l Qutput n 1.84 MHz Clock ()utpu(
X7 - r?.i o Jr ”(7)utp—ul— Er;;l connection. Leave as NC !()r clock input -
Xl/lCLK o l N )73) 4"—’- Input -Er;/sgconnec.a};npul CTOI o o ;
JVC,C, - 4 ‘J) - Digilal power suppl);(ﬁ:_}V) -
GND | 5 — Dlgllal Ground
)m-h/_'ié Kd;z ——V() T Output R 16 MHz (PI6C9156U-01) or 32 MHz (P16C9156U 02) Clock Out[;n o
274”MHZ A—"lii o 7(;1;tpul { 24 MHz Floppy dlsk/C(;mblnatnon 1/0 Clock Output
[ oMH: ] 8 Owpu | 12 MHz Keyboard Cluck Out;);nl_’m o
TAGND 9 T — ﬁ Analog Ground (Ongmal versmn) ]
Input \ Oulput Enable. Tri-states all outputs wi when ]ow -
SCLK22 11 Input CPU Clock frequency Selec( #2 o
W’I;IV)N D ‘)127 ] ril;n; o Hard Power-Down. Shuts ott entire chip wﬂn lnw
]4 %ISWHZ B i 7 - i Outpul 14.318 MHz Refercnce Clock Output— S
i4 3@@ ‘ 1 ;17 B L Eﬂtpul 7 | - za-lrsiMHz Retercnce Clock Ouiu}/:jili 7:7 3 j o
GND 15 — Digital Ground
| vee % ‘78_'%’ — Digital power supply (+3.32v)
727&cp£ ‘_ i Rt | Oupu | 2XCPUClock Output ) : ;_j ‘7 j :
CPU 18 Output 1X CPU Clock Output
SCLKZT o g]Q_ o lnput~ CPU Clock frequency Select;lii T
[ sclko [ 0 "T " lpw | CPUClock frequency Select#0 |
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P16C9156U-01 Decoding and Clock Tables
(14.318 MHz Input. All frequencies in MHz)

CPU and 2XCPU Clocks

Peripheral Clocks

2XCPU CPU COMMCLK | BUSCLK | FDCLK | KBCLK
SCLK22 | SCLK21 | SCLK20 (Pin 17) (Pin 18) (Pin1) | (Pin6) | (Pin7) | (Pin8) |
| (Pinll) | (Pin19) | (Pin20) | Pinl0=1 FPinl0=1 1.843 * 16 24 12
o ope o .8 4
Lio_ig,, U L L Reference Clocks
3
LN S 2 6 REFCLK1 ‘ REFCLK2
RO L T . S e _ @iy | ®inly
e o | 0 = 14318 \ 14318
R 66.66 3333
P16C9156U-02 Decoding and Clock Tables
(14.318 MHz Input. All frequencies in MHz)
CPU and 2XCPU Clocks Peripheral Clocks
2XCPU CPU COMMCLK | BUSCLK | FDCLK | KBCLK
SCLK22 | SCLK21 | SCLK20 (Pin 17) {Pin 18) [ (Pin1) Wa(ﬂtl’in 6) 4 (Pin7) | (Pin8) |
_ Pin10=1 1.843 32 24 12
A4
& ] Reference Clocks
16
— REFCLK1 | REFCLK2
L (Pin13) /  (Pin1a)
2 14.318 ‘ 14318
3333
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Product Pin Configuration, P16C9156U-03

6 MHz SCLK20
X2 SCLK21
X1/ICLK SCLK22
Vce CPU
GND Vce
24 MHz GND
16 MHz 14,318 MHz
8 MHz 14,318 MHz
AGND PD
OE SCLK23

PI16C9156U-03 Product Pin Description

Pin Name [ Pin Number ‘ Pin Type [ Description
_ S . [ — N
6 MHz [ 1 4 Outpul 6 MHz Clock Oulpul J
X2 2 : Output Crystdl connecuon Leave as N(‘ for clock mput
X I/ICLK 3 Input Crystal connecuon/lnput Clock
vce 4 — Dlgllal power supply (+3.3VJ
GND 5 — ( Dlytal Grnund

— -
24 MHz Floppy dxsk/Combmalmn ]/O Cl()ck Output
16 MHz Bus Clock

8 MHz Kcyboard Cl(xk Output

Analo& Ground (Ongmdl verslon)

]

T Output Enable. Tri-states all outpu(s when low.

CPU Clock frequency Select #3

Hdl’d Power-Down. Shuts off entire Chlp when low (9l56U 03)

14 ?IX MH; - 713 o k Oulpul 14.318 MH;Eference Clock Output - - |
14 1@}\4}57/ T | dutput 14.318 MHz Reference Clock Oulput
oo | s — | vewows
vce 16 N — Digital power supply (H "W)
iaf o 17 Output CPU Clock Output ]
| ?C’I:KZZ 18 I Input _7— © CPU Clod:firbeq‘uer;;Selectﬁﬁr#¥i7 _4_. - -
SCLK21 19 \ Input A_T—CPU Clock frequency Select #1
SCLK20 20 17 Input 1' CPU Clock frequency Select #0
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P16C9156U-03 Decoding and Clock Tables
(14.318 MHz Input. All frequencies in MHz)

CPU Clock
l CPU To guarantee smooth, glitch-free fre-
SCLK23 | SCLK22 } SCLK21 | SCLK20| (Pin17) quency transitions, the state of SCLK23
(Pin11) | (Pin18) | (Pin19) | _(Pin 20)  Pin10=1 (pin 11) must remain unchanged
o 0 o | o0 16 (smooth transitions are guaranteed in
0 o o 1 0 | either the top or bottom half of the
’7 7 707,7, o B l ;’ 7 o *; 77 50 ii frequency decode table).
77()77 ,,,,] 0 727 o 66,6677
) (7)777 ,,l, ) 1 0 8
L D N N LI .
A S S . CH UL B
| 77\77 0 0 B 717 1 29 rrrrrrrr
] 0 ! 0 B
) 1”7777 1 N 0 0 333 .
| 7l n ,,,l 1 ,,,,O 7 4
1 1 | | 1 2
Peripheral Clocks Reference Clocks
COMMCLK BUSCLK ‘ FDCLK KBCLK REFCLKI1 ‘ REFCLK2
| (PinD) (®in7)  (Pin6) (Pin8) | | (Pm1y (Pinly
6 16 l 24 8 14.318 14.318
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature —-65°C to +150°C | wote:
Ambient Temperature with Power Applied ... 0°C to +70°C | Stresses greater than those listed under

MAXIMUM RATINGS may cause permanent
damage to the device. This is a stress rating
Supply Voltage to Ground Potential (Outputs & D/O Only) ....... —0.5V o +7.0V | only and functional operation of the device at
DC Input VOIABE ...covviniriencicriiiaissier e -0.5V to +7.0V these or any other conditions above those
indicated in the operational sections of this
DC Output [ 0117 5 =111 S U PP PP PP PRI 120 mA Specifica[ion is not |mp]|ed Exposure to
o.sw | absolute maximum rating conditions for
extended periods may affect reliability.

Supply Voltage to Ground Potential (Inputs & Vcc Only) ......... 0.5V to +7.0V

Power DISSIPAtION «..c.ouevuiviiiiiee st
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DC Electrical Characteristics at 3V (Operating Range, Vcc = +3.0V to 3.6V, Temperature 0°C to +70°C)

Parameters| Description i Test Conditions Min. | Typ. | Max. | Units
Vou | Output HIGH Voltage |Vee=Min. Vin=Vinor Vi |lou=—4mA | 24 v |
VoL (1quut LOngﬂﬁlgE ] Vee = Mi_nﬂ.,‘\)’TNM:Vm or ViL | Io:= 8 mA - N Ei__l, /Yi
Vi Input HIGH Voltage Guaranteed Logic HIGH Level 2.0 v
ViL | InputLOW Voltage | Guaranteed Logic LOW Level B Lgsr:j;

| Ipp Supply anent ##No Load, Ru'liﬂg at Highest Possible Frequencies 40‘_‘—747 B r,rlé,,<
Fd Output Freq. Change " | With Respect to Typical Frequency 0.002 | 0.01 %
Isc Short Circuit Current | Each Output Clock 25 | 40 rf,,, ‘m?;
Reu Pull-up Resistor Value | Pins 10 and 12 680 T kQ
Ci Input Cz;pacitance ac:p-t’)(l-,)a_k¥> T TO) Wbp_F-H
C. | LoadCapacitance  |Pmsxt.x2 | || | R
Notes:

1. Over Supply and Temperature.

AC Electrical Characteristics at 3V (Operating Range, Vcc = +3.0V to 3.6V, Temperature 0°C to +70°C)

Parameters Description F Test Conditions Min. | Typ. | Max. | Units
ticr Input Clock Rise Time - W\L_d 20 ns
ticr Input Clock Fall Time ] - | 20 ns N
tr ) Output Rise Time, 0.8 to 2.0V - 75 pF Load for CPU and 2XCPU 2

25 pF Load for Peripherals 3
tf Output Fall Time, 2.0 to 0.8V 25 pF Load for CPU and 2XCPU 2

25 pF Load for Peripherals ~~~———~——————)3—~» _ns’
d | Duty Cycle, CPU and 2XCPU 25 pF Load 40/60 60140 | %

[ "4 | Duty Cycle, Other Clocks 25 pF Load 40/60 60140 | %
Tjs | Jitter, | Sigma As Compared with Clock Period 08 | 25 | @

[ T | Jitter, Absolute As Compared with Clock Period — 5 %
fi [ Input Frequency ] 14.318 MH:z

B # Clock Skew between CPU & 2XCPU outputs I 15 | ns
tft i Frequency Transition Time J 20 H_n:—
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ACTUAL OUTPUT FREQUENCIES
(14.318 MHz Input. All frequencies in MHz)

P16C9156U-01 and P16C9156U-02

CPU and 2XCPU Clocks Peripheral Clocks
J 2XCPU cPU COMMCLK | BUSCLK | FDCLK ' KBCLK

SCLK22 | SCLK21 | SCLK20 (Pin 17) (Pin 18) (Pin 1) (Pin6) | (Pin’ 7_)_L _(Pin8) |
(Pinll) | (Pinl9) | (Pin20) | Pini0=1 | Pinl0=1 | 1.846 | 3200001600 | 2400 | 12.00

0 | 0 0 8.18 a1 |
[0 o 0 Tese [ k2

0 i 1 0 32.22 16.11
[ o f T T wee | wo0s |
0 o 7 o 1 son | 2506 |
T o T ] ees2 | mar

P16C9156U-03

CPU Clock Peripheral Clocks
I CPU COMMCLK | BUSCLK | FDCLK | KBCLK
SCLK23 l SCLK22 | SCLK21 | SCLK20| (Pin17) Pin 1) (Pin6) | (Pin7) | (Ping)
(Pin11) | Pin18) | Pin19) | (Pin20) | Pin10=1 | 6.00 2400 | 1600 | 800
0 0 0 0 16.36
[ o 0 o | 4009 |
0 0 1 0 50.11
o oo e [ esn
0 t i i | o 8.18
o | 1 1 1 )
1 o 0 0 818 |
1 o 0 1| 2008
i 0 | 0 25.06
B 1 0 0 3341
T 1 o | e |
1 ! I T

Pericom Semiconductor Corporation
2380 Bering Drive * San Jose, CA 95131 » Tel: 408 435-0800 * Fax: 408 321-0933

10.28 12/15/84



