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SEMICONDUCTOR, INC.

President's Message

To our valued customer:

Startech Semiconductor was founded in 1990, with the charter to design, manufacture and market high performance data
communication peripheral products in both the commercial and industrial semiconductor markets. Since then, Startech
continues to follow that charter and enjoys a rapid growth.

Startech’s products are marketed and distributed through a world-class network of representatives and distributors.

At Startech, we are dedicated to keeping your designs competitive with leading edge solutions. All our products are low
power, high performance, CMOS ICs. Our commitment to you is to provide you with high quality and reliable ICs.

Ram K. Reddy
President
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STARTECH ST49C001

Printed September 2, 1994
PREPROGRAMMED HIGH SPEED FREQUENCY SYNTHESIZER

DESCRIPTION i SOIC Package
The ST49C001 is a mask programmable monolithic
analog CMOS device, designed to replace existing vee © [ 8] cLock2
high frequency crystal/oscillator with single low fre- . §
quency crystal. The ST49C001 provides high speed oE .2 8 [ 7] cLock
and low jitter clock output. XTAL1 [ 3 | § [ 6] BCLK
ST49C001 is designed for Magneto-Optical Disk XTAL2 [4] '0 57 oD
Drive (MODD) appplication.

- i e

FEATURES ; Dip Packag
o Can replace expensive high frequency oscillator. vee [(1] ~ | 8 ] cLock2
¢ Programmable analog phase locked loop oE* [Z] § 7] cLocKi
e On board loop filter 2 :
« Low power single 3-5V 1.2u CMOS technology xTALt [3] § | 6] BCLK
e 8 pin SOIC package. XTAL2 [4 | » [ 5] GND

e Crystal oscillator circuit on board

| ORDERING INFORMATION ]
Part number B Package Operating temperature

ST49C001CF8 SOIC 0° C to +70° C
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BLOCK DIAGRAM
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SYMBOL DESCRIPTION

Pin Description

VCC 1 | Analog supply voltage. Single +3 /+5 volts.

OE* 2* | Output Enable (Active low). CLOCK1 and BCLK outputs are
disabled and forced to low state when this pin is low.
CLOCK2 output pin is active when CLOCK1 and BCLK
outputs are disabled.

XTAL1 3 I Crystal or External Clock input. A crystal can be connected
to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. For external 16.9344 MHz clock,
XTALZ2 is left open or used as buffered clock output.

XTAL2 4 (0] Crystal output.

GND 5 O- Digital ground.

BCLK 6 O Buffered reference clock output.

CLOCK1 7 (@) Preprogrammed 50 MHz clock output.

CLOCK2 8 (e] Preprogrammed 30 MHz clock output.
* Has internal pull-up resistor
EXTERNAL CLOCK CONNECTION CLOCK1 = (Reference clock) X 2A/B X 1/M
To minimize the noise pickup , it is recommended CLOCK2 = (Reference clock) X 2A/B X 1/N

to connect 0.047uF capacitor to XTAL1, and keep
the lead length of the capacitor to XTAL1 to a

minimum to reduce noise susceptibility. where A=5,6,7,....... 128
B=5,6, 7,......... 128
M=1,2,..6

FREQUENCY SELECT CALCULATION N=1,2,...6

The ST49C001 contains an analog phase locked loop

circuit with digital closed loop dividers and a final —

outputdividerto achieve the desired dividing ratios for _ Output

the clock output.

The accuracy of the frequencies produced by the
ST49C001 depends on the input frequency and di- 49.143 MHz
vider ratios. The formula for calculating the exact 29.486 MHz
output frequency is as follows:

Frequencies

1-6
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ST49C001

ABSOLUTE MAXIMUM RATINGS

~ Supply range 7 Volts
Voltage at any pin - GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150° C
Package dissipation : 500 mwW

DC ELECTRICAL CHARACTERISTICS

T,=0-70° C, Vcc=3.0 - 5.0 V + 10% unless otherwise specified.

5.0 Volts operation
V, Input low level 0.8 \
Vi Input high level 2.0 \
Vo Output low level 0.4 \ lo,=.8.0 mA
Vou Output high level 2.4 \Y loy = 8.0 MA
I, Input low current -100 pA Pin 2 only
Ly Input high current 1 HA ViN=Vece Pin 2
lee Operating current 20 30 mA | No load.
CLOCK=50MHz
3.0 Volts operation
vV, Input low level 0.6 \
Vi, Input high level 20 \
Vo, Output low level 0.4 \' lo, = 2.0 MA
Vou Output high level 24 v lon = 2.0 MA
I Input low current -100 HA Pin 2 only
I [nput high current 1 pA | V|N=Vee Pin 2
lec Operating current 15 20 mA No load.
‘ CLOCK=50MHz
R, Input pull-up resistance 45 55 70 kQ

1-6
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AC ELECTRICAL CHARACTERISTICS

TA=0-70° C, Vce=3.0 - 5.0 V £ 10% unless otherwise specified.

T, CLOCK rise time 1 1.5 ns Load=50Q2 0.4V -
2.4V

T, CLOCK fall time 1 1.5 ns Load=50 2.4V -
0.4V

Ts Duty cycle 45 | 48/52 | 55 % @ 1.4 Volts

T, Jitter, absolute +175 | £300 ps

T, Jitter, one sigma 0.5 1 %

T Input frequency 12 16.9 20 MHz

T, CLOCK frequency change 0.008 %
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' CLOCK

TIMING DIAGRAM
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1-8
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2 STARTECH ST49C064

Printed September 2, 1994
PREPROGRAMMED DUAL VIDEO/MEMORY FREQUENCY GENERATOR

LGENERAL DESCRIPTION SOIC Package

The ST49C064 is a monollthlc analog CMOS dewce

designed to generate dual frequency outputs from otk L1 201 pvee
fifteen possible combinations for video Dot clock MA2 [2 | [19] DCLK
frequencies and eight memory clock frequencies for EXCLK [3 | [18] DCLKE
high performance video display systems. The I

ST49C064 is a mask option programmable device to My 5 pd e
provide different output frequencies for custom appli- Ao [5] § 16| AGND
cations. It is designed with 1.2 process to achieve LEN* [E] o [15] Avce
130 MHz speed for high end frequencies. 2

The ST49C064 is designed to replace existing video A2 £ A meue
clocks generated from individual oscillators, to reduce A3 [8] [13] NC.
board space and number of oscillators. To provide MAO [T] 2] MCLK
high speed and lowjitter clock, The ST49C064 utilizes _

high speed analog CMOS phase locked loop using DeND (10 1] ma1

14.318 MHz system clock as reference clock (refer-
ence clock can be changed to generate optional
frequencies from standard programmed device).
The ST49C064 can provide optional clock frequen-
cies, utilizing single layer metal mask option. The
programmed clock outputs are selectable via four
address lines and address latch enable pin for video
Dot clock selection and three address lines for
memory clock selection.

PLCC Package

FEATURES

. Can replace multlple oscnllators/crystals

b4
« Pin -to-pin compatible to ICS90C64 g9 g §
« Programmable analog phase locked loop =020
« High speed (up to 130 MHz output) B [] Fl 8] [#]
» Low power single 5V CMOS technology a [4] ®) — [18] beLke
¢ 20 pin dip / SOIC / PLCC packages w0 (5] | 1 ne.

o Compatible with Western Digital Imaging Video

- . LEN* | 6 ST49C064CJ20 16 | AGND
Graphics Array clock requirements. Le] o]

a2 [7] [15] Avce
a3 [8 14] MCLKE

MAo [9]
DGND [10]
ma1 [11]
McLK [12]
Ne. [13]

ORDERING INFORMATION

—

Part number Package Operatmg temperature

ST49C064CP20-xx Plastic-DIP 0° C to +70° C
ST49C064CF20-xx SOIC 0° C to +70° C

ST49C064CJ20-xx PLCC 0° C to +70° C
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BLOCK DIAGRAM
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SYMBOL DESCRIPTION

- symbol |l :Pin | signalType | _ Pin Description .

CLK | | 1 | External 14.318 MHz system referencé cl‘o”ck”i;p‘ut.

MA2 2* | Memory clock Frequency select address 3.

EXCLK 3* | External clock input. For additional clock frequency.

A1l 4* | Dot clock Frequency select address 2.

A0 5* | Dot clock Frequency select address 1.

LEN* 6* | Address latch enable input (active low). To latch selected

: programmed clock output.

A2 7* I Dot clock Frequency select address 3.

A3 8* | Dot clock Frequency select address 4.

MAO 9* | Memory clock Frequency select address 1. -

DGND 10 O Digital ground.

MA1 11* | Memory clock Frequency select address 2.

MCLK 12 O Programmed memory clock output frequency.

N.C. 13 No connect.

MCLKE 14* | MCLK output enable.

AVCC 15 | Analog supply voltage. Single +5 volts.

AGND 16 o} Analog ground. |

N.C. 17 No connect.

DCLKE 18* l DCLK output enable. I

DCLK 19 (®) Programmed video clock output frequency.

DvCC 20 I Digital supply voltage. Single +5 volts. I

* Have internal pull-up resistors on inputs
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ST49C064

GENERAL INFORMATION

The ST49C064 is programmed to generate 15 differ-
ent video clock frequencies using the A0-A3 inputs
and 8 different memory frequencies using M0-M2
inputs. The address lines A2-A3 can be connected to
video controller like Western Digital Imaging VGA
controllers. Address lines A0 and A1 are latched with
LEN* pin which is generated from video controllers to
select proper Dot clock output. All inputs to the
ST49C064 contain internal pull-up resistors including
CLK and EXCLK inputs.

The EXCLK is additional input that may be internally

connected to the DCLK output. The additional input is
useful for supporting modes that require frequencies
not provided by the ST49C064.

FREQUENCY SELECT CALCULATION

The ST49C064 contains an analog phase locked loop
circuit with a digital closed loop divider and a final
series divider to achieve desired dividing ratios for
clock output. )

The accuracy of the frequencies produced by the
ST49C064 depends on the input frequency and final
output frequency. The formula for calculating the
exact output frequency is as follows:

DCLK = (Reference clock) X (A/B.C)
MCLK = (Reference clock) X (A/B.C)

For proper output frequency, the ST49C064 can ac-
cept reference frequency from 5 - 40 MHz and divider
ratio up to 15.

MASK OPTIONS

The following mask options are provided for custom
applications.

* Any frequency can be in any decoding position.
* DCLK, can control selection of the internal frequen-
cies.



ST49C064

(7]
—
H
©0
O
[=4
-
H

ABSOLUTE MAXIMUM RATINGS

Supply range 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature : -40° C to +150° C
Package dissipation 500 mwW

DC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vce=5.0 V = 10% unless otherwise specified.

Symbol Parameter : Limits Units | Gonditions
: : Min  Typ Max : i

V, Input low level 0.8 \Y

Vi Input high level 2.0 Vv

Vo Output low level 04 \ lo. = 8.0 MA

Vou Output high level 24 \ loy = 8.0 MA

I Input low current -350 HA

Ly Input high current 1 HA V|N=Vee

lee Operating current 20 30 mA | No load.
DCLK=80MHz,
MCLK=40MHz

R, Internal pull-up resistance 15 20 25 kQ
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ST49C064

AC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vcc=5.0 V £ 10% unless otherwise specified.

T, Enable pulse width 20 ns
T, Setup time data to enable 20 ns
T, Hold time to data enable 10 ns
T, Rise time 1 1.5 ns 0.8v-2.0V
T Fall time 1 1.5 ns 2.0V-0.8V
T, Duty cycle . 40 | 48/52| 60 % 1.4V switch point
T, Duty cycle 45 | 48/52| 55 % Vcc/2 switch point
T, Jitter . 1175 | £300 ps
T, Input frequency ‘ 14.318 32 MHz
T, Input clock rise time 20 ns
T Input clock fall time 20 ns
T, Output frequency change 0.005 %
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TIMING DIAGRAM

LEN*

AO0-A3
MAO-MA2

EXCLK

MCLK
DCLK

A
y

T11



ST49C064

ST49C064

03| ST49C064 |ST49CO
clock Frequency Frequency Frequency
address (MHz) (MHz) (MHz)
(Hex)
0 30.000 30.000 30.250
1 77.250 77.250 77.250
2 EXCLK EXCLK EXCLK
3 80.000 80.000 80.000
4 31.500 31.500 31.500
5 36.000 36.000 35.500
6 75.000 75.000 75.000
7 50.000 50.000 72.000
8 40.000 40.000 40.000
9 50.000 50.000 50.000
A 32.000 32.000 32.000.
B 44.900 44.900 44.900
C 25175 25175 25175
D 28.322 28.322 28.322
E 65.000 65.000 65.000
F 36.000 36.000 36.000
Memory Frequency Frequency Frequency
clock (MHz) (MHz) (MHz)
address
(Hex)
0 33.000 41.612 65.000
1 49.218 37.500 49.218
2 60.000 49.128 60.000
3 30.500 44.296 62.500
4 41.612 41.612
5 37.500 37.500
6 36.000 55.000
7 44.296 44.296
Compatible with 1CS9064-903 AV9064 1CS9064-907
Video Controller WD90C30 WD90C30 WD90C33




2%2) STARTECH S$T49C101/102

Printed September 2, 1994
PREPROGRAMMED HIGH SPEED FREQUENCY MULTIPLIER

DESCRIPTION ] SOIC Package
The ST49C101/102 is a mask programmable mono-
lithic analog CMOS device, designed to replace exist- XTAL1 E XTAL2

ing high frequency crystal/oscillator with single low
frequency crystal. The ST49C101/102 provides high
speed and low jitter clock output. AGND
ST49C101/102 is designed in a 1.2p process to DeND [41]
achieve 160 MHz speed for high end frequencies.

[ 7] Avce
[ 5] pvee
5] cLock

ST49C101CF8

Dip Package
xtau (1]~ [B] x1A2
-]
FEATURES ] ce[z] & [T]awc
_ oD [3 e o1 ovec
« Can replace expensive high frequency oscillator. (=] § o
« Programmable analog phase locked loop DGND [4]] @ | 5] cLock

« Low power single 5V CMOS technology
* 8 pin DIP or SOIC package.
o Crystal oscillator circuit on board

TSSOP Package

pvce (1] 8] AvCcC
cLock [2] [ 7] NC.
1 ST49C102CT8 & e
EXCLK .C.
ORDERING INFORMATION ']
I — — : — Ne. [4] 5] DGND
Part number Package Operating temperature
ST49C101CP8 Plastic-DIP 0°C to +70° C
ST49C101CF8 SOIC 0° C to +70° C

ST49C102CT8 TSSOP 0° C to +70° C
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SYMBOL DESCRIPTION ( ST49C101)

Symbol Pin Signal Type Pin Description

XTAL1 1 | Crystal or External Clock input. A crystal can be connected
to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. Forexternal 10.00 MHz clock, XTAL2
is left open or used as buffered clock output.

OE 2* | Clock Output Enable (Active high). CLOCK output is three
stated when this pin is low.

AGND 3 (@) Analog ground.

DGND 4 (@) Digital ground.

CLOCK 5 O Programmed output clock.

DvCC 6 i Positive supply voltage. Single +5 volts.

AVCC - 7 1 Analog supply voltage. Single +5 volts.

XTAL2 8 O Crystal output.

* Has internal pull-up resistor

SYMBOL DESCRIPTION ( ST49C102)

Symbol | Pin Signal Type Pin Description
DvCC 1 | Digital Positive supply voltage. Single +5 volts.
CLOCK 2 (0] Pre-programmed output clock.
EXCLK 3 | External Clock input. Input reference clock.
DGND 5 (0] Digital ground.
AVCC 8 | Analog supply voltage. Single +5 volts.

(]
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ST49C101/102

EXTERNAL CLOCK CONNECTION

To minimize the noise pickup , it is recommended
to connect 0.047uF capacitor to XTAL1, and keep
the lead length of the capacitor to XTAL1 to a
minimum to reduce noise susceptibility.

FREQUENCY SELECT CALCULATION

The ST49C101/102 contains an analog phase locked
loop circuit with digital closed loop dividers and afinal
output dividerto achieve the desired dividing ratios for
the clock output. '

The accuracy of the frequencies produced by the
ST49C101/102 depends on the input frequency and
divider ratios. The formula for calculating the exact
output frequency is as follows:

CLOCK = (Reference clock) X 2A/(BXC)

where

For proper output frequency, the ST49C101/102 can
accept a reference frequency from 7 - 20 MHz and
divider ratio up to 15.

Preprogrammed options:

_ Max. Output
_ Frequency
ST49C101-01 12 100 MHz
ST49C101-02 6 100 MHz
ST49C101-03 8 160 MHz
ST49C101-04 4 100 MHz
f:‘ ‘:‘ Qutput e
. Frequency|  Frequency
ST49C102 40MHz 60MHz
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ABSOLUTE MAXIMUM RATINGS

Supply range _ 7 Volts
. Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150° C
Package dissipation 500 mW

DC ELECTRICAL CHARACTERISTICS

T,=0-70° C, Vcc=5.0 V £ 10% unless otherwise specified.

‘Symbol | : ‘Parameter ' Limits . Units Conditions
: ~Min Typ Max - —
V. Input low level 0.8 \
Vi, Input high level 20 \"
Vo Output low level 0.5 \% l,,= 8.0 mA
Vou Output high level 2.8 \Y loy =8.0mMA "~
I Input low current -100 HA Pin 2 only
[ Input high current 1 HA VIN=Vece Pin 2
lee Operating current 60 80 mA No load.
CLOCK=100MHz
Ry Input pull-up resistance 50 75 100 KQ
AC ELECTRICAL CHARACTERISTICS
T,=0-70°C, Vcc=5.0 V + 10% unless otherwise specified.
symbol |  Paameter | Limits _Units | Conditions
T, CLOCK rise time 1.5 2 ns Load=50Q 0.5V -
2.8V
T, CLOCK fall time 1.5 2 ns Load=502 2.8V -
0.5v
T, Duty cycle 40 | 48/52 | 60 % 1.4V switch point
T Duty cycle 45 | 48/52 | 55 % VCC/2 switch point
T, Jitter 175 | £300 ps
T Input reference frequency 7 10 20 MHz
Tour Output frequency 160 MHz
T, CLOCK frequency change 0.01 %
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ST49C101/102

DC ELECTRICAL CHARACTERISTICS ( ST49C101-02 and -04 ONLY )

T,=0-70° C,V Vece=3.0V + 10% unless otherwise specified.

V, Input low level 0.8 \
vV, Input high level 2.0 \
Vo Output low level ' 0.5 \ lo,= 4.0 MA
Vo Output high level 20 \ low = 4.0 MA
I, Input low current -100 HA Pin 2 only
Iy Input high current 1 HA ViN=Vce Pin 2
loe Operating current ’ 40 60 mA No load.
. i CLOCK=80 MHz
Ry Input pull-up resistance 50 75 100 KQ

AC ELECTRICAL CHARACTERISTICS ( ST49C101-02 and -04 ONLY)

T,=0-70° C, Vcc=3.0V £ 10% unless otherwise specified.

T, CLOCK rise time 1.5 2 ns Load=50Q 0.5V -
2.0V

T, CLOCK fall time 1.5 2 ns Load=500 2.0V -
0.5V

T, Duty cycle 45 | 48/52 | 55 % VCC/2 switch point

T, Jitter 175 | £300 ps

T Input reference frequency 7 10 20 MHz

Tour Output frequency 80 MHz

T, CLOCK frequency change 0.01 %
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TIMING DIAGRAM

|

| |
ouTPUT 90% — E i 0%
cLoCK \L 10% 10% _
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ST49C103
STARTECH ST49C104

Printed September 2, 1994

PREPROGRAMMED FREQUENCY GENERATOR

DESCRIPTION ] SOIC Package
The ST49C103 and ST49C104 are mask program-
mable monolithic analog CMOS devices designed to A1 [74] Ao
generate up to 8 single frequency outputs from a
single input clock. The ST49C104 will provide eight s [13] NC.
different output frequencies and the ST49C103 will LEN [3 | o [12] Avce
provide four different output frequencies. They are AGND [4] b [71] pvee
designed in a 1.2y process to achieve 130 MHz speed b}
for high end frequencies. DGND [ 5 | |°¢_’ [10] cLko
The ST49C103 and ST49C104 are designed to re- XTAL1 [ 6 | %) 9] CcLk2
place existing video clocks generated from individual
oscillators in order to reduce board space and number XTALZ 6. e

of oscillators. To provide high speed and low jitter
clock, the parts utilize a high speed analog CMOS
phase locked loop using 14.318 MHz system clock as
the reference clock (note that reference clock can be
changed to generate optional frequencies from a
standard programmed device). The programmed
clock outputs are selectable via three address lines
and address latch enable pin. The ST49C104 also
includes a power on reset circuit which will cause the
select logic to select the frequency at address “000”
upon power up. The latch enable pin is also mask

programmable to be active high, active low or rising or A L] i [ 8] A0
falling edge sensitive. A2 [Z] g 7] Ne.
GN\D [3] 3 6] vee
=

FEATURES ] pok (@l  © 5] ciko
e Can replace up to 8 oscillators/crystals and a

multiplexer
¢ Pin-to-pin compatible to Avasem AV9103/104
» Programmable analog phase locked loop
o Low power single 5V CMOS technology
« 8 or 14 pin DIP or SOIC package.

ORDERING INFORMATION ] Nisn .
Part number Package Operating temperature GND [2] 523 E NC.
ST49C103CP8 Plastic-DIP 0° C to +70° C XTAL1 [3 ] § [ 6] vee
ST49C103CF8 SOIQ 0° C to +70° C XTAL2 [7] ) 57 cLro
ST49C104CP8 Plastic-DIP 0° C to +70° C
ST49C104CF8 SOIC 0° C to +70° C
ST49C104CP14 Plastic-DIP 0°C to +70° C
ST49C104CF14 soic 0° C to +70° C
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DIVIDER
PHASE VOLTAGE ° OUTPUT MUX
DETECTOR CONTROLLED c —>» CLKO
OSCILLATOR y—
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CLK1
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LOGIC
XTAL1 ——p]
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<
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SYMBOL DESCRIPTION (ST49C104 14 pin package)

_ PinDescription

LEN

AGND

DGND

XTALA1

XTAL2

CLK1

CLK2

CLKO

DvCC

AVCC

N.C.

A0

10

11

12

13

14

' Digital ground.

Frequency select address input 2.
Frequency select address input 3.

Address latch enable input. To latch selected programmed
clock output. ’

Analog ground.

Crystal or external clock input. A cryétal can be connected
to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. For external 14.318 MHz clock,
XTAL2 is left open or used as buffered clock output.
Crystal output.

External clock 1 input.

External clock 2 input / output select.

Programmed output clock.

Digital supply voltage. Single +5 volts.

Analog supply voltage. Single +5 volts.

Frequency select address input 1.

* Have internal pull-up resistors on inputs.
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ST49C103/104

SYMBOL DESCRIPTION (ST49C104 8 pin package)

A1 1 | Frequency select address input 2.

A2 2* S Frequency select address input 3.

GND 3 o Digital ground.

EXCLK 4 | External clock input. Internal phase locked loop reference
clock .

CLKO 5 o} Programmed output clock.

VvCC 6 I Digital supply voltage. Single +5 volts.

N.C. 7 4

A0 8 | Frequency select address input 1.

* Has internal pull-up resistor on input
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SYMBOL DESCRIPTION (ST49C103 8pin package)

Symbol Pin Signal Type Pin Description

A1 1 | Frequency select address input 2.

GND 2 (0] Digital ground.

XTALA1 3 | Crystal or external clock input. A crystal can be connected
to this pin and XTAL2 pin to generate internal phase locked |
loop reference clock. For external 14.318 MHz clock,
XTAL2 is left open or used as buffered clock output.

XTAL2 4 O Crystal output.

CLKO 5 o Programmed output clock.

VCC 6 I Digital supply voltage. Single +5 volts.

N.C. 7

AO 8 I Frequency select address input 1.

1-29
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ST49C103/104

EXTERNAL CLOCK CONNECTION

To minimize the noise pickup , it is recommended
to connect 0.047uF capacitor to XTAL1, and keep
the lead length of the capacitor to XTAL1 to a
minimum to reduce noise susceptibility.

FREQUENCY SELECT CALCULATION

The ST49C104 contains an analog phase locked loop
circuit with digital closed loop dividers and a final
output multiplexer to. achieve the desired dividing

ratios for the clock output.

The accuracy of the frequencies produced by the
ST49C104 depends on the input frequency and di-
vider ratios. The formula for calculating the exact

output frequency is as follows:

CLKO = (Reference clock) X A/(B.C)

where A=123,......... 127
B=8, 16, 32 ,64
Cc=1,24,8

For proper output frequency, the ST49C104 can ac-
cept a reference frequency from 5 - 40 MHz and

divider ratio up to 15.

MASK OPTIONS
The following mask options are provided for custom
applications.

* Latch Enable can be edge triggered or level sensi-
tive.

* Latch Enable can be active high or active low.

* Any frequency can be in any decoding position.

* CLK 1 and CLK 2 can be included in decoding table.
* CLK2 can control selection of either CLK 1 or the
internal frequencies.

8 output frequencies

.4 output frequencies

Programmable LEN pin

Clock input only

Crystal or clock input :

CLK1, CLK2 available for output mux

XX X X

X X
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ST49C104-1 Transparent for LEN high
ST49C104-2 Transparent for LEN low
ST49C104-3 Transparent for LEN low

ABSOLUTE MAXIMUM RATINGS

Supply range 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150° C
Package dissipation 500 mW

DC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vce=5.0 V + 10% unless otherwise specified.

\'A Input low level 0.8 \
Vi Input high level 20 : \
Vo Output low level 0.4 \Y I, = 8.0 mA
Vou Output high level 24 \ loy = 8.0 MA
I, Input low current -350 HA Except crystal
input

ly Input high current 1 pA VIN=Vee
lec Operating current 20 30 mA | No load.

- | DCLK=80MHz
R, Input pull-up resistance - 15 20 25 KQ

1-31
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ST49C103/104

AC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vce=5.0 V = 10% unless otherwise specified.

_Symbol  Parameter s | Conditions
T, Enable pulse width
T, Setup time data to enable 20 ns
T,. Hold time to data enable 10 ns
T, Rise time - 1 1.5 ns 0.8V -2.0V
T, Fall time 1 1.5 ns 2.0V-0.8V
T, Duty cycle 40 | 48/52 | 60 % 1.4V switch point
T, Duty cycle i 45 | 48/52 | 55 % Vce/2 switch point
T, Jitter +175 | £300 ps
T, Input frequency 14.318 32 MHz
T, Input clock rise time 20 ns
Ty Input clock fall time 20 ns
T, Output frequency change 0.005 %
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TIMING DIAGRAM
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T2 > T3
AO-A2
CLOCK IN
cLocK
ouT /i
> T5 e T7
T6 T6
11
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ST49C103/104

A2A1A0 | ST]‘QCﬂ 041 1 8T49C104-2 ST49C104-3 | ST49C104-5* ST49C103**
 INOMINAL ACTUAL |NOMINAL ACTUAL |NOMINAL ACTUAL |NOMINAL ACTUAL [NORMAL ACTUAL
000 Xtal Xtal 25.175 25.280 | 50.350 50.560 | 39.000 39.000( 32.000 32.00
001 16.257 16.331 | 28.322 28.412 | 56.664 56.824 | 25.000 25.000| 40.00 40.00
010 Clk2 Clk2 32.514 32.663 | 65.028 65.326 | 30.750 30.750| 50.00 50.00
0 1 1 |32514 32663 | 36.000 35795 |72.000 71.590 | 26.250 26.250| 1.00  1.00
1 0 0 |[25.175 25.056 | 40.000 39.822 | 80.000 79.640 | 32.000 32.000| N/A
101 28.322 28.412 | 44.900 44.744 | 89.800 89.488 | 25.250 25.250| N/A
1 1 0 |24.000 23.938 | 50.000 50.113 | 75.000 75.169 | 31.250 31.250| N/A
111 40.000 39.822 | 65.000 65.326 | 108.00 108.280| 37.500 37.500| N/A
| A2A1A0 | ST49C104-6**
. |NOMINAL ACTUAL |
0 0 0 | 25500 25.500
00 1 16.500 16.500
0 1 0 |20.750 20.750
011 22.500 22.500
1 0 0 |24.500 24.500
101 19.500 19.500
110 15.000 15.000
111 14.000 14.000

Input clock frequency = 14.318 MHz
* Input clock frequency = 16.0 MHz

** Input clock frequency = 8.0 MHz
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STARTECH ST49C106

Printed September 2, 1994

PREPROGRAMMED FREQUENCY GENERATOR

DESCRIPTION : SOIC Package

The ST49C106 is a mask programmable monolithic

analog CMOS device designed to generate up to 8 A1 1] [14] A0
single frequency outputs from asingle input clock. The

ST49C106 is designed in a 1.2 process to achieve n2[2] E [13] NC.
130 MHz speed for high end frequencies. LEN [3] O [12] Avee
The ST49C106 is designed to replace existing video AGND [4] g 7] pvec
clocks generated fromindividual oscillators in order to O

reduce board space and number of oscillators. To DGND [ 5 | % [10] ciko
provide high speed and lowjitter clock, the parts utilize XTAL1 (6| n 9] HALT
a high speed analog CMOS phase locked loop using XTAL2 [ 7] 57 SEL

14.318 MHz system clock as the reference clock (note
that reference clock can be changed to generate
optional frequencies from a standard programmed
device). The programmed clock outputs are select-
able via three address lines and address latch enable
pin. The ST49C106 also includes a power on reset
circuit which will cause the select logic to select the
frequency at address “000" upon power up. The
ST49C106 contains de-glitch circuit so that full clock
cycles are provided whenever the HALT pin stops or
starts the output clock.

Plastic-DIP package

ma Y [Aaao
- A2 [2] ) [13] NC.
FEATURES I f En[E] & [ avee
e Can replace up to 8 oscillators/crystals and a AGND [ 4 | = 11 ] pvee
multiplexer DD [5] Q o] cuko
 Pin-to-pin compatible to Avasem AV9106-14 hl
« Programmable analog phase locked loop xTAL1 (6 | @ 9] HALT
» Low power single 5V CMOS technology XTAL2 [(7 | 8 ] SEL

¢ 14 pin DIP or SOIC package.

ORDERING INFORMATION ]

Part number Package Operating temperature
ST49C106CP14 Plastic-DIP 0°C to +70° C
ST49C106CF14 SOIC 0° C to +70° C
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BLOCK DIAGRAM

PHASE
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4
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B

PROGRAMMABLE
DIVIDER A
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DIVIDER
C

OUTPUT MUX

—» CLKO

XTAL1 —p

XTAL2 +—

OSCILLATOR

SEL

LOGIC

HALT
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SYMBOL DESCRIPTION
| Symbol | Pin | signalType|  PinDescription
A1 1 0 Frequency select address input 2.
A2 2" | Frequency select address input 3.
LEN 3* ' | Address latch enable input. To latch selected programmed
clock output. ’
AGND 4 [¢) Analog ground.
DGND 5 (0] Digital ground.
XTAL1 6 | Crystal or external clock input. A crystal can be connected
to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. For external 14.318 MHz clock,
XTAL2 is left open or used as buffered clock output.
XTAL2 7 0] Crystal output.
SEL 8 | Clock level select / CLK1. When HALT is asserted, SEL
selects whether the clock is high or low. This level must be
selected before the clock is halted. SEL pin can be used as
an xternal clock input when HALT is active.
HALT 9 1 Start / Stop output clock.
CLKO 10 (0] Programmed output clock.
pvcC 11 | Digital supply voltage. Single +5 volts.
AVCC 12 | Analog supply voltage. Single +5 volts.
AO 14 | Frequency select address input 1.

* Have internal pull-up resistors on inputs.
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ST49C106

EXTERNAL CLOCK CONNECTION

To minimize the noise pickup , it is recommended
to connect 0.047uF capacitor to XTAL1, and keep
the lead length of the capacitor to XTAL1 to a
minimum to reduce noise susceptibility.

FREQUENCY SELECT CALCULATION

The ST49C106 contains an analog phase locked loop
circuit with digital closed loop dividers and " a final
output multiplexer to achieve the desired dividing
ratios for the clock output.

ABSOLUTE MAXIMUM RATINGS

Supply range

Voltage at any pin
Operating temperature
Storage temperature
Package dissipation

DC ELECTRICAL CHARACTERISTICS

The accuracy of the frequencies produced by the
ST49C106 depends on the input frequency and di-
vider ratios. The formula for calculating the exact
output frequency is as follows:

CLKO = (Reference clock) X A/(B.C)

where A=1,23,......... 127
B=8, 16, 32 ,64
C=1,24,8

For proper output frequency, the ST49C106 can ac-
cept a reference frequency from 5 - 40 MHz and
divider ratio up to 15.

) 7 Volts
GND-0.3V to VCC+0.3V
0°C to +70°C

-40° C to +150° C

500 mW

T,=0°-70° C, Vcc=5.0 V = 10% unless otherwise specified.

vV, Input low level

Vi, Input high level

Vo Output low level

Vou Output high level

I Input low current

Ly Input high current

lee Operating current

Ry Input pull-up resistance

2.0

24

0.8 \Y
\Y
0.4 \ lo, = 8.0mA
\ loy = 8.0 MA
-350 pHA Except crystal
input
1 HA VIN=Vee
20 30 mA No load.
' DCLK=80MHz
15 20 25 KQ .
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AC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vcc=5.0 V + 10% unless otherwise specified.

T, " Enable pulse width 20 ns

T, Setup time data to enable 20 ns

T, Hold time to data enable 10 ' ns

T, Rise time 1 1.5 ns 0.8V -2.0V

T, Fall time 1 1.5 ns 20vV-0.8V

T, Duty cycle 40 | 48/52 | 60 % 1.4V switch point
T, Duty cycle 45 | 48/52 | 55 % Vee/2 switch point
T, Jitter 175 | +300 ps

T, Input frequency 14.318 32 MHz

T, Input clock rise time 20 ns

Ty Input clock fall time , 20 ns

T, Output frequency change 0.005 %

0 0 0 |39.000 39.000
0.0 1 |[25.000 25.000
0 1 0 |30.750 30.750
0 1 1 |26.250 26.250
1 0 0 |32000 32.000
1 0 1 |25250 25.250
11 0 |31.250 31.250
1 1 1 |37.500 37.500

1-39




ST49C106

ST49C106

TIMING DIAGRAM
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b
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STARTECH

ST49C107

Printed September 2, 1994

PREPROGRAMMED CPU MOTHER BOARD FREQUENCY GENERATOR

The ST49C107 is a mask programmable monolithic
analog CMOS device designed to generate two
similtaneous clock. One clock, the BCLK (buffered
reference clock), is a fixed output frequency. The
other clock, CLOCK, 1XCLK, and 2XCLK can vary
from 2 to 100MHz, with up to 16 single selectable
preprogrammed frequencies stored in internal ROM.
The ST49C107 is designed to replace existing CPU
mother board clocks generated from individual oscil-
lators in order to reduce board space and number of
oscillators. To provide high speed and low jitter clock,
the parts utilize a high speed analog CMOS phase
locked loop using 14.318 MHz system clock as the
reference clock (note that reference clock can be
changed to generate optional frequencies from a
standard programmed device). The programmed
clock outputs are selectable via four address lines (
two address lines for ST49C107-05).

FEATURES |

o Provides reference clock and synthesized clock
* 5 to 40MHz input reference frequency

¢ Pin-to-pin compatible to Avasem AV9107

* Programmable analog phase locked loop

o Low power single 5V CMOS technology

« Up to 16 frequencies stored internally

¢ 8/14 pin DIP or SOIC package.

DESCRIPTION ] :

ORDERING INFORMATION
Part number Package = Operating temperature
ST49C107CP8 Plastic-DIP 0°C to +70° C
ST49C107CF8 Solic 0° C to +70° C

ST49C107CP14 Plastic-DIP 0°C to +70° C
ST49C107CF14 SoIC 0° C to +70° C

SOIC Package

A1 E A0

A2 [ 2} s [13] BCLK

A3 [3] 5 12 ] vee
AGND [4 | ?_’ [11] cLOCK
DGND [ 5 | % [10] CE2

PD* '<7> [ 9] OE1
XTAL1 [ 8 ] XTAL2

ST49C107CF-03

A1 [72] A0

A2 2] hy H_?l 1XCLK

A3 [3]} % [12] vee
AGND [ 4] § [11] 2XCLK
DGND [5 | % [10] CE2

PD* [6 | '5 | 9] OE1
XTAL1 [ 8 ] XTAL2

ST49C107CF-04

| 8 ] BCLK
| 7] vee
[ 6 ] CLOCK

[ 51 A1

ST49C107CF8
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BLOCK DIAGRAM
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SYMBOL DESCRIPTION (ST49C107-03 package)

;S"’VMboi." . i _Pin | signal Type - Pin Description

A1 1* 1 Frequency select address input 2.

A2 2* | Frequency select address input 3.

A3 3* | Frequency select address input 4.

AGND 4 o Analog ground.

DGND 5 (0] Digital ground.

PD 6* | Power-Down (Active low). Shuts off chip when low.

XTAL1 7 | Crystal or EXternal Clock input. A crystal can be connected
to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. For external 14.318 MHz clock,
XTAL2 is left open or used as buffered clock output.

XTAL2 8 O Crystal output.

OE1 9* | Buffered clock Output Enable (Active high). BCLK output is

: three stated when this pin is low.

OE2 10* | Clock Output Enable (Active high). CLOCK output is three
stated when this pin is low.

CLOCK 11 O Prografnmed output clock.

VCC 12 | Positive supply voltage. Single +5 volts.

BCLK 13 0 Buffered crystal clock output.

A0 14* | Frequency select address input 1.

* Have internal pull-up resistors on inputs.
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ST49C107

SYMBOL DESCRIPTION (ST49C107-04 package)

T Doscrntion.

A1

A3

AGND

DGND

PD

XTAL1

XTAL2

OE1

OE2

2XCLK

vCcC

1XCLK

A0

1*
2*

3*

6*

o*

10*

11

12

13

14

Frequency select address input 2.

Frequency select address input 3.

Frequency select address input 4.

Analog ground.

Digital ground.

Power-Down (Active low). Shuts off chip when low.
Crystal or EXternal Clock input. A crystal can be connected
to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. For external 14.318 MHz clock,
XTAL2 is left open or used as buffered clock output.
Crystal output.

1X-CLOCK Output Enable (Active high). 1X-CLOCK output
is three stated when this pin is low.

2X-CLOCK Output Enable (Active high). 2X-CLOCK output
is three stated when this pin is low.

Programmed output clock.
Positive supply voltage. Single +5 volts.
2X-CLOCK Divide-by-two output.

Frequency select address input 1.

* Have internal pull-up resistors on inputs.
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SYMBOL DESCRIPTION (ST49C107-05 package)

 symbol | Pin | signalType| Pin Description

A0 1 Ib Frequen;:y select address inpﬁt 1.

A1 5 | Frequency select address input 2.

GND 2 (@) Supply ground.

XTAL1 3 | Crystal or EXternal Clock input. A crystal can be connected |

to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. For external 14.318 MHz clock,
XTAL2 is left open or used as buffered clock output.

XTAL2 4 (@) Crystal output.
CLOCK 6 (0] Programmed output clock.
VCC 7 | Positive supply voltage. Single +5 volts.
BCLK 8 (o] Buffered crystal clock output.
FREQUENCY TRANSITIONS FREQUENCY SELECT CALCULATION
The ST49C107 is designed to provide smooth, The ST49C107 contains an analog phase locked loop
glitch-free frequency transitions on the CLOCK, circuit with digital closed loop dividers and a final
1XCLK and 2XCLK clocks when the frequency output multiplexer to achieve the desired dividing
select pins are changed. These frequency transi- ratios for the clock output.
tions are less than 0.1% frequency change per The accuracy of the frequencies produced by the
clock period. ST49C107 depends on the input frequency and di-
vider ratios. The formula for calculating the exact
EXTERNAL CLOCK CONNECTION output frequency is as follows:
To minimize the noise pickup , it is recommended
to connect 0.047pF capacitor to XTAL1, and keep 'CLOCK = (Reference clock) X A/(B.C)
the lead length of the capacitor to XTAL1 to a
minimum to reduce noise susceptibility. where A=5,6,7,........ 128
B=5, 6, 7,......... 128
C=1,2

For proper output frequency, the ST49C107 can ac-
cept a reference frequency from 5 - 40 MHz and
divider ratio up to 15.
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ST49C107

ABSOLUTE MAXIMUM RATINGS

Supply range 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature : 0°C to +70°C
Storage temperature . -40° C to +150° C
Package dissipation 500 mW

DC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vce=5.0 V £ 10% unless otherwise specified.

Vi Input low level 0.8 \

Vi Input high level 20 \

Vo, Output low level : 0.4 V. | 1,=80mA

Vou Output high level 24 \ lo, = 8.0 MA

I Input low current -10 pA Exc. crystal input

by Input high current 1 A V|N=Vee

lec Operating current 20 30 mA | No load.
CLOCK=80MHz

lsg Standby current 25 pA No load.

Ry Input puil-up resistance ; 500 | 900 | 1300 KQ

AC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vce=5.0 V £ 10% unless otherwise specified.

T, 1X, 2X-CLOCK rise time 1 1.5 ns 0.8v-2.0v

T, 1X, 2X-CLOCK fall time 1 1.5 ns 2.0vV-0.8v

T, Duty cycle 40 | 48/52 | 60 % 1.4V switch point
T, Duty cycle ) 45 | 48/52 | 55 % Vcee/2 switch point
T, Jitter +175 | £300 ps

T Input frequency 2 32 MHz

T, Buffered clock rise time 20 ns

T, Buffered clock fall time 20 | ns

Ts 1X, 2X-CLOCK frequency change 0.005 %
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CLOCK OUTPUT TABLE FOR S$T49C107-03 (us-

ing 14.318 MHz input. All frequencies in MHz).

 A3A2A1A0 | CLOCK
0000 16.00
0001 40.01
0010 50.11
0011 80.01
0100 66.58
0101 100.23
0110 8.02
0111 4.01
1000 8.02
1001 20.00
1010 25.06
1011 40.01
1100 33.29
1101 50.11
1110 4.01
1111 2.05

CLOCK OUTPUT TABLE FOR ST49C107-04 (us-

ing 14.318 MHz input. All frequencies in MHz).

| A3AZA1A0 | 2X-CLOCK | CLOCK
0000 80.02 40.01
000 1 66.62 33.31
0010 50.11 25.06
0011 40.01 20.00
0100 100.23 50.11
0101 33.31 16.66
0110 32.01 16.00
0111 25.06 12.47
1000 64.02 32.01
1001 2X-Input 1X-Input
1010 3X-Input 1.5X-Input
1011 8X-Input 4X-Input
1100 0.5X-Input 0.25X-Input
1101 0.25X-Input | 0.125X-Input
1110 120.00 60.00
1111 129.96 64.98

CLOCK OUTPUT TABLE FOR ST49C107-05 (us-

ing 14.318 MHz input. All frequencies in MHz).

A1A0 | CLOCK
00 | 40.01
01 | 5011
10 | 6661
11 | 8001
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TIMING DIAGRAM

1X-CLOCK ?
2X-CLOCK A\
CLOCK

—» T2

T4

T6

BCLK
> T8

1-48




22) STARTECH ST49C154

_ Printed September 2, 1994
PREPROGRAMMED CPU MOTHERBOARD FREQUENCY GENERATOR

GENERAL DESCRIPTION ’] SOIC Package
The ST49C154 is a monolithic analog CMOS device 1.8MHZ (76] A0
designed to generate six simultaneous clock out-
puts for mother board and disk drive applications. It XTAL2 [ 2] a. 18] A1
is designed in a 1.2p process to achieve 100 MHz XTAL1 [3 | E 14| 2XCLK
operation with low clock jitter. vee [4] O 73] vee
The ST49C154 may be used to replace existing BUS, 3
1/0, and disk drive clocks generated from individual GND [ 5] O [12] GND
oscillators so that board space and number of oscil- 24MHZ [6 ] 3 [11] 14.3MHZ
lators are reduced. The high speed analog CMOS 12MHz [7] (%) 0] A2
phase locked loops use the 14.318 MHz system clock
or external crystal connected between XTAL1 and AGND | 8 | 9 ] PDCPU
XTAL2 as the reference clock (reference clock can be
changed to generate non-standard frequencies from
the standard programmed device).
The ST49C154 is metal mask programmable to pro-
vide any custom set of CPUCLK frequencies. The
programmed clock outputs are selectable via four
address lines for 1XCLK / 2XCLK outputs. The CPU Ao [1] 16] A1
clock makes glitch-free transitions from one fre- XTAL2 2] 3 15] 2XCLK
quency to the next and follows Intel’s processors input XTAL1 [3] © 4] 1xcLK
clock specification. L
vee (4] g [13] vee
GND [5 | 8 12] GND
24MHZ [ | g (717 143MHZ
' l__F_EATURES I swe ]| @ [ e
—— — AGND [&] 57 Por
¢ Pin -to-pin compatible to AV9154
« Compatible with 286, 386, and 486 CPUs
¢ Supports Turbo modes
e Generates communications clock, keyboard
clock, floppy disk clock, system reference clock,
bus clock and CPU clock
o Skew controlled 2X and 1X clocks ) -
¢ Programmable analog phase locked loop A2 [1] 16| A0
o High speed (up to 130 MHz output) XTAL2 [2] 9 [715] A1
* Low power single 3V / 5V CMOS technology o
+ 16 pin dip or SOIC package xau (3l = [ X
vee [4] Q [13] vee
n
GND [5 < 12] GND
LgRDERING INFORMATION - S -
e emz (6]l ¥ [T u3mz
Part number Package Operating temperature 8MHz [7] @ [10] A3
ST49C154CP16-xx Plastic-DIP 0° C to +70° C AGND [8] [5) PD*

ST49C154CF16-xx SOIC 0° C to +70° C
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BLOCK DIAGRAM

AO-A3
XTALY SELECT
OSCILLATOR
XTAL2 +—| LoGIC —————j
ry 4
> COUNTER X " COUNTER V
DIVIDE
By 114 DIVIDE BY 17 “
3 VOLTAGE
CONTROLED
PHASE
OETEOTOR OSCILLATOR
. VOLTAGE v
CONTROLED
PHASE Y > 2XCLK
DETECTOR OSCILLATOR ‘ OUTPUT DIVIDER
> 1XCLK
ry Yy )
14318
PD*
OUTPUT DIVIDER
i——‘* 1.846
L—» 8
12
L——— 16
V—
; PDCPU PDREF  PDCLK —— §3
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SYMBOL DESCRIPTION
Si{mbol Pin Signal Type Pin Description
XTAL2 2 o] Crystal output.
XTAL1 3 | Crystal or External clock input.
VCC 4,13 | Digital supply voltage. Single +3 / +5 volts.
GND 5,12 (e} Digital signal ground.
AGND 8 (0] Analog ground.
A0 * | CPU clock frequency select address 0.
ST49C154-4, -6, -16, -26, -60 > pin 1.
ST49C154-5, -10, -25, -27 > pin 16.
A1 * | CPU clock frequency select address 1.
ST49C154-4, -6, -16, -26, -60 > pin 16.
ST49C154-5, -10, -25, -27 > pin 15.
A2 * | CPU clock frequency select address 2.
ST49C154-4, -26, -27 > pin 10.
ST49C154-5, -25 > pin 1. )
ST49C154-6, -16, -60 > pin 15.
A3 * | CPU clock frequency select address 3.
ST49C154-5, -25 > pin 10.
PD* * Power down ( active low ). Shuts off entire chip when low.
ST49C154-4, -5, -25, -26 > pin 9. )
PDCPU * | Power down ( active high ). Shuts off 2XCLK output when
high.
ST49C154-6, -16, -60 > pin 10.
PDREF * | Power down ( active high ). Shuts off the 14.318 MHz
reference clock output.
ST49C154-6, -16, -60 > pin 9.
PDCLK* * | Powerdown (active low). Shuts offthe 1.846 MHz, 8 MHz,
16 MHz, and 24 MHz clock outputs.
ST49C154-10 > pin 9.
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SYMBOL DESCRIPTION

| signaiType |

_ Pm Déséribt; ., n

1.846 MHz

8 MHz

12 MHz

14.318 MHz

16 MHz

24 MHz

32 MHz

128 kHz

O

Selectable CPU clock output.
ST49C154-4, -5, -6, -10, -16, -25, -60 > pin 14.

Selectable 2X-CPU clock output.
ST49C154-4, -6, -60 > pin 15.
ST49C154-27 > pin 14.

1.846 MHz clock output.
ST49C154-10 > pin 7.
ST49C154-27 > pin 1.

8 MHz clock output.
ST49C154-4, -5,-25 > pin 7.
ST49C154-10 > pin 1.

12 MHz clock output.
ST49C154-16, -26, -27 > pin 7.

14.318 MHz reference clock output.
ST49C154-4, -5, -6, -16, -25, -27, -60 > pin 11.
ST49C154-10 > pin 10.

16 MHz clock output.
ST49C154-5, -10 > pin 6.

24 MHz clock output.
ST49C154-4, -6, -16, -26, -27, -60 > pin 6.
ST49C154-10 > pin 11.

32 MHz clock output.
ST49C154-25 > pin 6.

128 kHz clock output.
ST49C154-6, -60 > pin 7.
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SYMBOL DESCRIPTION (ST49C154-22 with 25 MHz reference frequency)

vsfyrhbol . _: | Pin ] Signal ‘Ty,pe;_ ' _Pin Descriptib_nﬂ_ :
XTALZ | 2 | O Crystal output. | -
XTAL1 1 | Crystal or External clock input.

VCC 3,10,13 | Digital supply voltage. Single +3 / +5 volts.
GND 412 O Digital signal ground.

AGND 7 (0] Analog ground.

20 MHz 15 (@) 20 MHz clock output.

24 MHz 5 O 24 MHz clock output.

25 MHz 11 (o] 25 MHz clock output.

32 MHz 6 (0] 32 MHz clock output.

40 MHz 14 o 40 MHz clock output.

1-63
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ST49C154 ACTUAL OUTPUT FREQUENCIES (using 14.318 MHz input. All frequencies in MHz).

K | CLK | CLK | CLK | CLK | CLK | CLK
| 6 | 10 | 46 | 25 | 27 f .
0000 [ 215 | 1611 |[PDCPU | 16.11 215 | 7517 | 8.182
0001 8.18 20.05 40.09 20.05 8.18 31.94 16.11
0010 16.11 25.06 50.11 25.06 16.11 60.136* | 20.05
0 011 | 2005 | 3324 | 6648 | 3341 | 2005 | 40.09 | 25.06
0100 | 2506 [ 40.09 4009 | 2506 | 50.11 | 33.24
0101 | 3324 | 50.11 5011 | 3324 | 66.48* | 40.09
0110 | 4009 | 66.48 66.48* | 40.09 | 80.18* | 50.11
0111 50.11 80.18* 80.18* 50.11 51.90 66.48*
1000 4.30 4.30
100 1 16.11 16.11
1010 32.22 32.22
101 1 | 4009 . 40.09
1100 50.11 50.11
1101 66.48* 66.48*
1110 80.18* 80.18*
1111 100.23* 100.23*
/0 800 | 0128 | 1.846 | 1200 | 800 | 1.846 | 0.128
Clocks 14.318 | 14.318 | 8.00 | 14.318 | 14.318 | 12.00 | 14.318
16.00 24.00 14.318 24.00 32.01 14.318 24.00
16.00 24.00
24.00

ST49C154-04, -26 ACTUAL OUTPUT FREQUENCIES (using 14.318 MHz input. All frequencies in MHz).

[Azata0 | 2xcix | txeix |
0 00 | 10023 | 50.11
001 | 80.18 | 40.09
010 | 6648 | 3324 xTaLz [1] [16] NC.
011 50.11 25.06 XTAL1 [2 | q [15] 20MHZ
10 0 | 40.09 20.05 vee 3 ¢ [ wowez
101 32.22 16.11 i
110 | 2423 1212 GND [ 4 3 [ 13] vee
111 15.75 7.88 24MHz [5 ] 5 [12] GND
(o))
o) 8.00,  12.00% 228 5 1L 22z
Clocks 24.00 AGND [7] 10 vee
14.318 NC. [8] 9] NC.

*These selections will only operate at 5V.
** ST49C154-26 only
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ABSOLUTE MAXIMUM RATINGS

Supply voltage 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150° C
Package dissipation 500 mW

DC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vce=5.0 V 1 10% unless otherwise specified.

vV, Input low level 0.8 \
vV, Input high level 20 \
Voo Output low level 0.4 \ l,,=4.0 mA
Vou Output high level 24 \ loy = -8.0 mA
I Input-low current -5 HA VIN=O0V
L Input high current 5 HA VIN=Vee
lee Operating current 25 40 mA No load.
leg Stand by current 15 pA Power down.
lso Short circuit current 25 40 mA | Each output clock
C, Input capacitance 10 pF Except Xtal1,2
C, Load capacitance 20 pF

A2 [16] A0 AO [16] A1

[15] A1 XTAL2 [2 ]
| 14] 1XCLK XTAL1 [3 |
| 13] vee vce
[ 12] GND GND [5]
[11] 143 MHZ 24MHZ (6 | 11 ] 14.3MHZ
[10] A3 128 kHZ [107] PDCPU
AGND [8] [9] PD* AGND [8 ] [ 9] PD*

15] A2
14] 1XCLK
13 vee
[12] GND

ST49C154CF16-05
ST49C154CF16-06
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AC ELECTRICAL CHARACTERISTICS

T,=0°- 70° C, Vee=5.0 V + 10% unless otherwise specified.

T, Rise time 0.8 to 2.0V 1 2 ns 15pF load
T, Fall time 0.8 to 2.0V 1 2 ns 15pF load
T, Duty cycle 40 | 48/52 | 60 % 15pF load
T Reference clock duty cycle 40 | 48/52 | 55 %
T, Frequency transition time 20 ms From 2-20MHz
T Power up time 15 ms From off to 50MHz
T: Output frequency 2 50 MHz
T, Input frequency 2 14.318| 32 MHz
Te Input clock rise/fall time 20 ns
T, Jitter £175 | £300 ps 16-100MHz
Ts Jitter, 1 sigma 0.8 | £2.5 % All frequencies
T Jitter, absolute ’ 2 5 % All frequencies
T, Input frequency 2 14.318| 32 MHz
T, Input clock rise time 20 ns
T Input clock fall time 20 ns
Te Enable pulse width 20 ns
T Clock skew berween 1XCLK 0.5 1.0 ns
and 2XCLK
8 MHZ [ 16 ] A0 Ao [1] 16| A1
XTAL2 [Z] =) [75] A1 XTAL2 (2] © [15] A2
XTAL1 E 14 1XCLK XTAL1 [3] E [14] 1XCLK
vee (4] Q [13] vee vee (4] Q [13] vee
GND [ 5] g [12] GND GND [5 | 8 [12] GND
16MHZ [6] %: 7] 24 MHZ 24MHZ [6] g (1] 143 MHZ
1.8 MHZ n [10] 14.3MHZ 12MHZ [T ] @ [10] PDCPU
AGND [ 8 | 9 ] PDCLK* AGND [ 8 | 9 | PDREF
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ABSOLUTE MAXIMUM RATINGS

Supply voltage 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150° C
Package dissipation 500 mW

DC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vcc=3.0 V + 10% unless otherwise specified.

V. Input low level o.1svec| V
V,, Input high level 0.7vce \
Vo, Output low level 0.1 \ lo.= 8.0 MA
Vou Output high level VCC-0.1 \ loy = -4.0 MA
I Input low current -5 -5 HA VIN=0
Ly Input high current -5 5 KA VIiN=Vce
lee Operating current 15 mA No load.
lsg Stand by current 15 pA Power down.
lse Short circuit current 15 mA [ No load.
C, Input capacitance 10 pF Except Xtal1,2
C, Load capacitance 30 pF
A0 [1] 16 ] A1 AO [16] A1
XTAL2 [2] g [ 15] 2XCLK XTAL2 [2 ] 8 105] A2
XTAL1 [3] E [14] 1xcLK XTAL1 [3] E [14] 1XCLK
vee (4] Q 13] vee vee [4] CS) [13] vee
GND [5 | g [12] GND GND [ 5] S [12] GND
24MHZ 6] g [11] 143 MHZ 24 MHZ E [11] 14.3MHZ
12MHz [7] I kY] 128 kHZ @ [40] Pocry
AGND [8 | 5] PD AGND [8 | | o] PD
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AC ELECTRICAL CHARACTERISTICS

T,=0°-70°C, Vcc=3.0 V £ 10% unless otherwise specified.

T, Rise time 4 ns 15pF load.

T, Fall time 4 ns 15pF load.

Te Duty cycle 40 | 48/52 | 60 % 15pF load.

T, Frequency transition time 20 ms From 2-20MHz
T, Power up time 15 ms From off to 50MHz
T, Output frequency 2 50 MHz

T, Input frequency 2 114318 32 MHz

T Input clock rise/fall time 20 ns

T, Jitter 175 | 300 ps

Ts Jitter, 1 sigma 8.5 | 2 % All frequencies
T Jitter, absolute $3 15 % All frequencies
T, Input clock rise time 20 ns

T Input clock fall time 20 ns

T. Enable pulse width 20 ns
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TIMING DIAGRAM
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EXTERNAL
CLOCK

1.846 MHz
8 MHz

12 MHz

16 MHz

24 MHz

32 MHz

1XCLK ‘
2XCLK 6

A

14.318 MHz
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STARTECH ST49C155

Printed September 12, 1994
PREPROGRAMMED CPU MOTHERBOARD FREQUENCY GENERATOR

LGENERAL DESCRIPTION "I SOIC Package
The ST49C155 is a monolithic analog CMOS device
designed to generate eight simultaneous clock out- o 17 ] 20 A0
puts for mother board applications. It is designed in a XTAL2 @ [19] A1
1.2 process to achieve 130 MHz operation with low XTAL1 [3] - [A8] 1xcLk
clock jitter. bvee i Zg ey
The ST49C155 may be used to replace existing BUS [N
and I/O clocks generated from individual oscillators so - peno (B B8 |48 Avec
that board space and number of oscillators are oKz [6] gg 75] AGND
reduced. The high speed analog CMOS phase locked 55
loops use the 14.318 MHz system clock or external COLK3 [7] | 14] CLKe
crystal connected between XTAL1 and XTAL2 as the CLK4 (8] 3] CLKS
reference clock (reference clock can be changed to AGND [§] 5] PO
generate non-standard frequencies from the standard-
programmed device). Ot [10] [ 11] A2
The ST49C155 is metal mask programmable to pro-
vide any custom set of CPUCLK frequencies. The
programmed clock outputs are selectable via four
address lines for 1XCLK / 2XCLK outputs.
FEATURES ]
« Can replace multiple oscillators/crystals cLkt 1] [20] A0
« Pin -to-pin compatible to AV9155 XTAL2 [2 ] [19] A1
e Compatible with 286, 386, and 486 CPUs
o Supports Turbo modes XTALt [3 ] Q 181 A2
e Generates communications clock, keyboard pvee [47] 5 [17] 1XCLK
clock, floppy disk clock, system reference clock, DGND [5] § 16 AvCC
bus clock and CPU clock 5
o Skew controlled 2X and 1X clocks cuk2 [6] § 18] AcND
« Programmable analog phase locked loop CLk3 [7] @ [74] CLks
o High speed (up to 130 MHz output) ' CLK4 [B] 73] cLks
o Low power single 5V CMOS technology |
¢ 20 pin dip or SOIC package AGND [9 | _E PO
OE [10] [11] A3

ORDERING INFORMATION

Part number Package Operating temperature
ST49C155CP20-xx Plastic-DIP 0° C to +70° C
ST49C155CF20-xx SOIC 0° C to +70° C

ST49C155CJ20-xx PLCC 0° C to +70° C
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AO-A3
XTALT ——
SELECT
XTAL2 OSCILLATOR BELEC _j
v
A
| COUNTER X COUNTER V
DIVIDE
BY 114 DIVIDE BY 17 .
VOLTAGE
CONTROLED
PHASE
DETECTOR OSCILLATOR
VOLTAGE 1
CONTROLED
recr [ 2xclK
e oseHAEn ) OUTPUT DIVIDER
> 1XCLK
1 A
CLK5
PD*
}*’ CLK6
OUTPUT DIVIDER
L—» cCki
——> ClK2
————> CLk3
—_—
OE CLK4
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SYMBOL DESCRIPTION ( ST49C155-01/ -02)

| symbol | Pin | .f.;jgnayzxypg | PpinDescription

‘Clv.K‘1 | 1 o) | 1.8432 MH; ‘c‘:lock outbut.

XTAL2 2 (@) Crystal output.

XTAL1 3 | Crystal or External clock input.

DvCC 4 | Digital supply voltage. Single +5 volts.

DGND ' 5 0 Digital signal ground.

CLK2 ) o 16 MHz (ST49C155-01) or 32 MHz ( ST49C155-02) clock
output.

CLK3 7 (o) 24 MHz floppy disk clock output.

CLK4 8 o 12 MHz keyboard clock output.

AGND 9 o) Analog ground.

OE 10* (o) Output Enable (active high). Low on this pin sets all the
outputs to three state mode.

A2 11 1 CPU clock frequency sélect address 2.

PD* 12* o Power down ( active low ). Shuts off entire chip when low.

CLK5 13 (o] 14.318 MHz reference clock output.

CLK®6 14 O 14.318 MHz reference clock output. -

AGND 15 (0] Analog ground.

AVCC 16 l Analog supply voltage. Single +5 volts.

2XCLK 17 | 2X CPU clock output.

1XCLK 18 | 1X CPU clock output.

A1l 19 | CPU clock frequency select address 1.

A0 20 | CPU clock frequency select address 0.

*Have internal pull-up resistor on inputs
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SYMBOL DESCRIPTION ( ST49C155-03)

CLK1
XTAL2
XTAL1
DvCC
DGND
CLK2
CLK3
CLK4
AGND

OE

A3
PD*
CLK5
CLK6
AGND
AVCC
1XCLK
A2

Al

A0

10*

11

12*

13

14

15

16

17

18

19

20

6 MHz clock output.

Crystal output.

Crystal or External clock input.

Digital supply voltage. Single +5 volts.
Digital signal ground.

24 MHz floppy disk clock output.

16 MHz bus clock output.

8 MHz keyboard clock output.

Analog ground.

Output Enable (active high). Low on this pin sets all the
outputs to three state mode.

CPU clock frequency select address 3.

Power down ( active low ). Shuts off entire chip when low.
14.318 MHz reference clock output.

14.318 MHz reference clock output.

Analog signal ground.

Analog supply voltage. Single +5 vplts.

CPU clock output.

CPU clock frequency select addresé 2.

CPU clock frequency select address 1.

CPU clock frequency select address 0.

*Have internal pull-up resistor on inputs
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CPUCLOCKTABLE FOR ST49C155-01,-02 (using CPU CLOCK TABLE FOR ST49C155-23(using
14.318 MHz input. All frequencies in MHz). 14.318 MHz input. All frequencies in MHz).

000 8 4 000 75 37.5
001 16 8 001 32 16
010 32 16 010 60 30
011 40 20 011 40 20
100 50 25 100 50 25
101 66.66 33.33 101 66.66 33.33
110 80 40 110 80 40
111 100 50 111 52 26

CPU CLOCK TABLE FOR ST49C155-03(using PERIPHERAL CLOCK TABLE CHART FOR
14.318 MHz input. All frequencies in MHz). ST49C155-01 (MHz)

16 1.8432 16 24 12

80 PERIPHERAL CLOCK TABLE CHART FOR
66.66 ST49C155-02 (MHz)

20 1.8432 32 24 12

33.33 v PERIPHERAL CLOCK TABLE CHART FOR
50 S§T49C155-03 (MHz)

_Em A M 00000, w0000

NN = N e S e Ne IO o i o RGN o W )

- 0,000,000~ 0-0
F-N
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PERIPHERAL CLOCK TABLE CHART FOR
$T49C155-23 (MHz)

1.843 16 24 12

ACTUAL OUTPUT FREQUENCIES

CPUCLOCKTABLE FOR ST49C155-01,-02 (using
14.318 MHz input. All frequencies in MHz).

| 2xcLK | 1xcLK |
000 75 3.75
001 | 1551 7.76
010 | 3222 | 16.11
011 | 4000 | 2005
100 | 5011 | 2506
101 | 6682 | 33.41
110 | 8018 | 40.09
111 | 10023 | 50.11

CPU CLOCK TABLE FOR ST49C155-03(using
14.318 MHz input. All frequencies in MHz).

 A3A2A1A0 | 1XCLK |
0000 15.51
000 1 | 40.09
0010 | 5011
0011 | 80.18
0100 66.82
0101 |10023
0110 | 758
0111 | 430
1000 | 776
1001 20.05
1010 25.06
101 1 | 40.09
1100 | 33.41
1101 | 5011
1110 3.79
1111 ]| 215

CPU CLOCK TABLE FOR ST49C155-23(using
14.318 MHz input. All frequencies in MHz).

A2A1A0 | 2XCLK | 1XCLK |
000 75.170 37.585
001 31.940 15.970
010 60.136 30.068
011 40.090 20.045
100 50.113 25.057
101 66.476 33.238
110 80.181 40.091
111 51.903 25.952

PERIPHERAL CLOCK TABLE CHART FOR
ST49C1565-01 (MHz2)

| CLK1 | CLK2 | CLK3 | CLK4

1.8432 16 23.71 11.86

PERIPHERAL CLOCK TABLE CHART FOR
ST49C155-02 (MHz)

CLK1 | CLK2 | CLK3 | CLK4

1.8432 | 32.01 24 12

PERIPHERAL CLOCK TABLE CHART FOR
$T49C155-03 (MHz)

lewa | cikz | ciks [cika

6 24 16 8
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ABSOLUTE MAXIMUM RATINGS

Supply voltage 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150° C
Package dissipation : 500 mW

DC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vcc=5.0 V + 10% unless otherwise specified.

 Symbol |  Parameter | Limits
V. Input low level 0.8 Vv
Vi, Input high level 2.0 Vv
Voo Output low level 0.4 \ l,, = 8.0 mA
Vo, - |Output high level 2.4 \ Iy = 8.0 MA
I, Input low current -1 mA Except pins 2, 10,
12
Ly Input high current 1 mA | V|N=Vce
loc Operating current 20 30 mA No load.
Ry Internal pull-up resistance 680 KQ Pins 10,12

PERIPHERAL CLOCK TABLE CHART FOR FREQUENCY TRANSITIONS

ST49C155-23 (MHz)

The ST49C155 is designed to provide smooth, glitch-
free frequency transitions on the 1XCLK and 2XCLK
clocks when the frequency select pins are changed.
These frequency transitions are less than 0.1% fre-
quency change per clock period.
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AC ELECTRICAL CHARACTERISTICS

T,=0°-70° C, Vce=5.0 V £ 10% unless otherwise specified.

T, Rise time A1 1.5 ns 0.8v-2.0v

T, Fall time 1 1.5 ns 2.0V-0.8Vv

Ts Duty cycle 40 | 48/52 | 60 % 1.4V switch point
T, Duty cycle 40 | 48/52 | 55 % Vee/2 switch point
T, Jitter ’ 175 | £300 | ps

T, Input frequency 14.318 MHz

T, Input clock rise time 20 ns

T Input clock fall time 20 ns
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TIMING DIAGRAM

- \

EXTERNAL
CLOCK

CLK1
CLK2
CLK3
CLK4
1XCLK
2XCLK

4
) 4

T11

CLK5
CLK6
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2) STARTECH i, ST49C158

Printed September 9, 1994
PREPROGRAMMED CPU MOTHERBOARD FREQUENCY GENERATOR

8 SOIC Package
| GENERAL DESCRIPTION g
The ST49C158 is a monolithic analog CMOS device cPu2 [1] [24] A0
designed to generate eight simultaneous clock out- xTAL2 [T 5] At
puts for mother board and green PC applications. Itis
designed in a 1.2p process to achieve 100 MHz XTAL1 [3] [ 22] cPut
operation with low clock jitter. The CPU and 2XCPU pvce [21] 2xcPu
outputs are skew controlled within 250 psec. S
The ST49C158 is designed for desktop and notebook DGND [ 5 | S 20] ovee
PC's and supports Energy Star PC’s. The ST49C158 CLK1 [6 | 3 [19] DGND
can accept 14.318 MHz system clock or external CLK2 O 78] BoLk
crystal connected between XTAL1 and XTAL2 as the 2
reference clock (reference clock can be changed to crus sl & [17] cPus
generate non-standard frequencies from the standard AGND [9] [ 16] AvcC
programmed device).
The ST49C158 is metal mask programmable to pro- oF 151 a2
vide any custom set of 2XCPU frequencies. The CPUs [ 14].cPUs
programmed clock outputs are selectable via three DGND [12] [13] cPu7
address lines for CPU clocks.
DIP Package
FEATURES
» Can replace multiple oscillators/crystals XTAL2 [Z] ’ (53] AT
¢ Pin -to-pin compatible to ICS9158
« Compatible with 286, 386, and 486 CPUs XTAL1 [3 ] [22] cPut
» Skew controlled 2X and 1X CPU clocks pvee [4] < [21] 2XCPU
S ,
» Programmable analog phase locked loop o
« High speed (up to 100 MHz output) DeND 5] Q 20] ovee
« Low power single 5V CMOS technology CLK1 [&] w [19] * DGND
« Smooth and glitch-free clock transitions 8
« 24 pin PDIP or SOIC package Clk2 [7] i 18] BCLK
CcPU3 [8 | w | 17] CcPu4
AGND [9 ] [ 16] Avce
OE [10] [15] A2
ORDERING INFORMATION cPus ] £ cPus
Part number Package Operating temperature

ST49C158CP24 Plastic-DIP - 0° C to +70° C
ST49C158CF24 SOIC 0° C to +70° C
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A0-A2
XTALT ——p
OSCILLATOR SELECT
XTAL2 €—]| Loaic
\4
> COUNTER X COUNTER V
y
DIVIDE
Dice DIVIDE BY 17 e i
A R VOLTAGE
i CONTROLED
PHASE
e OSCILLATOR
A VOLTAGE v
CONTROLED 5
PHASE Y 2XCPU
DETECTOR »|  OSCILLATOR OUTPUT DIVIDER
> cpu
A
BCLK
OE
>
R CLK1
»| oureutovioer | L GG
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SYMBOL DESCRIPTION

CPU2
XTAL2
XTAL1
DvCC
DGND
CLK1
CLK2
CPU3
AGND

OE

CPUS
DGND
CPU7
‘|CPUB
A2
AVCC
CPU4
BCLK
DGND

DvCC

10*

1
12
13
14
15+
16
17
18
19

20

O O O O O O O O O O

O O O

CPU clock output.

Crystal output.

Crystal or External clock input.

Dibital supply voltage. Single +5 volts.
Digital signal ground.

16 MHz clock output.

24 MHz floppy disk clock output.

CPU clock output.

Analog ground.

Output Enable (active high). Low on this pin sets all the
outputs to three state mode.

CPU clock output.

Digital signal ground.

CPU clock output.

CPU clock output.

1X and 2X CPU clock frequency select address 2.
Analog supply voltage. Single +5 volts.

CPU clock output.

Buffered 14.31818 MHz clock output.

Digital signal ground.

Digital supply voltage. Single +5 volts.
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SYMBOL DESCRIPTION

symbol |  Pin | signalType | _ PinDescription

2XC‘PU | 21 | | | vCPU clock outbut. T

CPU1 22 | CPU clock output.

A1 23* | 1X and 2X CPU clock frequency select address 1.
AO 24* | CPU clock frequency select address 0.

*Have internal pull-up resistor on inputs

ACTUAL OUTPUT FREQUENCIES

PERIPHERAL CLOCK TABLE CHART FOR
ST49C158 (MHz)

CPUCLOCKTABLE FORST49C158 (using 14.318

MHz input. All frequencies in MHz).

_A2A1A0 | 2XCPU | CPU
000 7.58 3.79
001 15.51 7.76
010 | 5987 29.93
01 1 40.09 20.05
100 | 5011 25.06
10 1 66.47 33.24
110 | 7977 39.89
111 | 10023 | 50.11

_CLK1 | CLK2

16 24

FREQUENCY TRANSITIONS

The ST49C158 is designed to provide smooth, glitch-
free frequency transitions on the CPU and 2XCPU
clocks when the frequency select pins are changed.
These frequency transitions are less than 0.1% fre-
quency change per clock period.
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ABSOLUTE MAXIMUM RATINGS

Supply voltage 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150° C
Package dissipation 500 mW

DC ELECTRICAL CHARACTERISTICS

T,=0°-70°C, V_=5.0V £ 10% unless otherwise specified.

ditions

arameter

TP Max 1

\'A Input low level 0.8 \

Vi Input high level 2.0 v

\" Output low level 0.4 \ I, = 8.0mA

Vou Output high level 24 \ loy = -8.0 MA

I Input low current -40 MHA Except pins 2, 10
[ Input high current 40 KA VIN = Vce

lec Operating current 70 mA No load.

Ry Internal pull-up resistance 680 kQ Pin 10
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AC ELECTRICAL CHARACTERISTICS

T,=0°-70°C, V,=5.0 V + 10% unless otherwise specified.

T, Output rise time 2.5 3 ns 0.8v-2.0v

T, Output fall time 25 3 ns 2.0v-0.8V

T, Duty cycle 40 | 48/52'| 60 % 1.4V switch point
T, Duty cycle 40 | 48/52 | 55 % Vcce/2 switch point
T, Jitter, one sigma ‘ 85 | 100 ps

T, Jitter, absolute 500 ps

T, Input frequency _ 7 14318 20 MHz

T, Input clock rise time 20 ns

Ty Input clock fall time 20 ns
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TIMING DIAGRAM

e \

EXTERNAL
CLOCK

x
.
o

16 MHz
24 MHz

CPUx
2XCPU

A
y

T11

BCLK /

>l 4 T5 T4 - i€
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STARTECH ST49C214

) Printed September 2, 1994
PREPROGRAMMED DUAL VIDEO/MEMORY FREQUENCY GENERATOR

SOIC Package

GENERAL DESCRIPTION ] 9
The ST49C214 is a monolithic analog CMOS device XTAL1 [1] 307 DVCC
designed to generate dual frequency outputs from
sixteen possible combinations for video Dot clock XTAL2 [2] 19, pow
frequencies and four memory clock frequencies for EXCLK/A4 [3] ° BCLK
high performance video display systems. The A0 [4] o 771 DGND
ST49C214 is a mask option programmable device to g
provide different output frequencies for custom appli- A [5] S 16 AGND
cations. It is designed with 1.2 process to achieve 130 LEN [ | g 15] AvVCC
MHz speed for high epd frequencies. o ' A2 [T = 741 AGND
The ST49C214 is designed to replace existing video (2 g
clocks generated fromindividual oscillators, to reduce A3 8] 13 ] bvee
board space and number of oscillators. To provide MAO [9 | [12] MCLK
high speed and lowjitter clock, The ST49C214 utilizes -
high speed analog CMOS phase locked loop using boD 10, AL AT

14.318 MHz system clock as reference clock (refer-
ence clock can be changed to generate optional
frequencies from standard programmed device) or
external crystal connected between XTAL1 and
XTAL2.

The ST49C214 can provide optional clock frequen-
cies, utilizing single layer metal mask option. The
programmed clock outputs are selectable via four
address lines and address latch enable pin for video Plastic-DIP Package
Dot clock selection and two address lines for memory
clock selection.

(

XTAL1 [1 rZ_—O] pvce
XTAL2 [Z ] 19] DCLK
FEATURES ]
i | EXCLK/A4 [ 3| ° [18] BCLK
« Can replace multiple oscillators/crystals A0 [4] & [17] DGND
 Pin -to-pin compatible to ICS2494, AV9194 A1 [5] (vJ [76] AGND
« Programmable analog phase locked loop N
¢ High speed (up to 130 MHz output) LEN [6] § [15] Avee
o Low power single 5V CMOS technology A2 [7] '[5 [14] AGND
* 20 pin dip or SOIC package A3 [5] 3] pvee
MAO [9] [12] MCLK
DGND [10 ] [11] MA1
QRDERING INFORMATION ‘i
Part number Package Operating temperature
ST49C214CP20-xx Plastic-DIP 0° C to +70° C
ST49C214CF20-xx SOIC 0° C to +70° C

ST49C214CJ20-xx PLCC 0° C to +70° C
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BCLK LiN AOI\?‘ EXCLK
XTAL1T —p
OSCILLATOR SELECT
XTAL2  —| LoGIC
4
DIVIDER PROGRAMMABLE
B DIVIDER A
A,
VOLTAGE
- CONTROLED
PHASE P DIVIDER .
DETECTOR »|  OSCILLATOR c | ourrurmux > pcik
DI:ETHE%S”I%R > VOLTAGE PNEEN D'VQER ) OUTPUT MUX —» MCLK
CONTROLED
T OSCILLATOR vy
DIVIDER PROGRAMMABLE
—> B DIVIDER A
© SELECT
LoGIC
MAO, MA1
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SYMBOL DESCRIPTION
Symbol Pin | signal Type Pin Description

%I’AL1. 1 | | kI Crystal or external clock input. A crysiél c;m}b‘ev cro‘r‘mect;ed
to this pin and XTAL2 pin to generate internal phase locked
loop reference clock. For external 14.318 MHz clock,
XTAL2 is left open or used as buffered clock output.

XTAL2 2 O Crystal output.

EXCLK 3* | External clock input.

A0 4* | Dot clock Frequency select address 1.

A1 5* | Dot clock Frequency select address 2.

LEN 6* 1 Address latch enable iﬁput (active high). To latch selected
programmed clock output. -

A2 7* I Dot clock Frequency select address 3.

A3 8 | Dot clock Frequency select address 4.

MAO 9* | Memory clock Frequency select address 1.

GND 10 (@) Digital and Analog ground.

MA1 11* I Memory clock Frequency select address 2.

MCLK 12 O Programmed memory clock output frequency.

DvCC 13 | Digital supply voltage. Single +5 volts.

GND 14 (o) Digital and Analog ground.

AVCC 15 | Analog supply voltage. Single +5 volts.

GND 16 O Digital and Analog ground.

GND 17 (0] Digital and Analog ground.

BCLK 18* (o] Buffered crystal clock output frequency.

DCLK 19 (0] Prograrﬁmed video clock output frequency.

DvCC 20 | Digital supply voltage. Single +5 volts.

* Have internal pull-up resistor on inputs.
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FREQUENCY SELECT CALCULATION

The ST49C214 contains an analog phase locked loop
circuit with a digital closed loop divider and a final
series divider to achieve desired dividing ratios for
clock output.

The accuracy of the frequencies produced by the
ST49C214 depends on the input frequency and final
output frequency. The formula for calculating the
exact output frequency is as follows:

XCLK = (Reference clock) X (A/B.C)
where A=1,23,........ 127,

B=1,23,......... 127, AND
C=1.24

For proper output frequency, the ST49C214 can ac-
cept reference frequency from 5 - 40 MHz and divider
ratio up to 15.

MASK OPTIONS

The following mask option are provided for custom
applications.

*Any frequency can be in any decoding position.
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ABSOLUTE MAXIMUM RATINGS

Supply range 7 Volts
Voltage at any pin GND-0.3V to VCC+0.3V
Operating temperature 0°C to +70°C
Storage temperature -40° C to +150°C
Package dissipation v 500 mw

DC ELECTRICAL CHARACTERISTICS

T,=0°-70°C, Vce=5.0 V + 10% unless otherwise specified.

Symbol | = Parameter = | Llimits | Units  Conditions

Vi Input low level 0.8 \

vV, Input high level 20 \

Vo Output low level 0.4 \ l,, = 8.0 mA

Vou Output high level 24 \ Iy, = 8.0 MA

I, Input low current -350 A Except crystal
input

[ Input high current 1 A ViN=Vcee

lec Operating current 20 30 mA No load.
DCLK=80MHz,
MCLK=40MHz

R, Internal pull-up resistance 15 20 25 K
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AC ELECTRICAL CHARACTERISTICS

T,=0° - 70°C, Vce=5.0 V + 10% unless otherwise specified.

[ SR

o o

A~ AA A

o

3 © ® N

~

Enable pulse width

Setup time data to enable
Hold time to data enable
Rise time

Fall time
Duty cycle
Duty cycle

Jitter

Input frequency

Input clock rise time
Input clock fall time
Output frequency change

48/52
48/52

18175

0.005

ns
ns
ns
ns
ns
%
%

ps

MHz
ns
ns
%

0.8V - 2.0V
2.0V-0.8V

1.4V switch point
Vce/2 switch point
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TIMING DIAGRAM
T
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T2 >

»i
et

T3l

A0-A3
MAOQ-MA1

EXCLK

MCLK
DCLK

X

T6

BCLK
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T11

i [ T10 TO bl
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Video clock
address Frequency Frequency Frequency Frequency Frequency
(Hex) (MHz) (MHz) (MHz) (MHz) (MHz)
0 XTAL 30.000 25175 20.000 50.350
1 65.028 77.250 28.325 24.000 56.644
2 EXCLK EXCLK 85.000 32.000 65.000
3 36.000 80.000 44.900 40.000 72.000
4 25175 31.500 40.000 50.000 80.000
5 28.322 36.000 48.000 66.667 89.800
6 24.000 75.000 50.000 80.000 63.000
7 40.000 50.000 81.150 100.000 75.000
8 44,900 40.000 25175 54.000 25.175
9 50.350 50.000 28.325 70.000 28.322
A 16.257 32.000 37.500 90.000 31.500
B 32.514 44.900 44.900 110.000 36.000
(o} 56.644 25.175 40.000 25.000 40.000
D 20.000 28.322 32.500 33.333 44,900
E 41.539 65.000 50.000 40.000 50.000
F 80.000 36:000 65.000 50.000 65.000
Memory Frequency Frequency Frequency Frequency Frequency
clock (MHz) (MHz) (MHz) (MHz) (MHz)
address
(Hex)
0 32.900 36.000 36.000 16.000 40.000
1 35.600 44.347 40.000 24.000 41612 -
2 43.900 37.500 45.000 50.000 44,744
3 49.100 44773 50.000 66.667 50.000
Compatible with  1CS-236 ICS-242 1CS-231 ICS-244 ICS-237
AV-36 AvV-42 "AV-44
Video Controller  GD6410 WD90C30 ET4000 ET4000
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| ST49C214-6 | ST49C214-8 | ST49C214-9 | ST49C214-10 | ST49C214-16
Video clock | iiiimiimi e i e
address Frequency Frequency Frequency Frequency Frequency
(Hex) (MHz) (MHz) (MHz) (MHz) (MHz)
0 25175 25.175 25175 30.250 XTAL
1 28.322 28.322 28.322 65.000 16.257
2 40.000 40.000 40.000 85.000 EXCLK
3 65.000 32.500 EXCLK 36.000 32.514
4 44.900 50.000 50.000 25.175 25.175
5 50.000 65.000 77.000 28.322 28.322
6 130.000 38.000 36.000 34.000 24.000
7 75.000 44.900 44.889 40.000 40.000
8 25175 31.500 130.00 44.900 XTAL
9 28.322 36.000 120.00 50.350 16.257
A EXCLK 80.000 80.000 31.500 EXCLK
B EXCLK 63.000 31.500 32.500 36.000
Cc 60.000 50.000 110.00 63.000 25175
D 80.000 100.000 65.000 72.000 28.322
E EXCLK 76.000 75.000 75.000 24.000
F EXCLK 110.000 72.000 80.000 40.000
Memory Frequency Frequency Frequency Frequency Frequency
clock (MHz) (MHz) (MHz) (MHz) (MHz)
address
(Hex)
0 50.000 70.000 55.000 36.000 ~31.000
1 60.000 63.830 75.000 44.000 36.000
2 65.000 60.000 70.000 49.000 43.000
3 75.000 81.000 80.000 40.000 49.000
Compatible with  1CS-253 ICS-263 ICS-256 ICS-266 1Cs-247
AV-56
Video Controller NCR77C22E HT216 S3/86C911 GDS5410 GDS5320
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'8T49C214-17 | ST49C21418 | ST49C21 | 8T49C214-20 |
Video clock  —— ; N e

address Frequency Frequency Frequency Frequency Frequency

(Hex) (MHz) (MHz) (MHz) (MHz) (MHz)
0 25175 25.175 25175 50.350 25175

1 28.322 28.322 28.322 56.644 28.322

2 28.636 40.000 40.000 33.250 40.000

3 36.000 EXCLK EXCLK 52.000 72.000

4 40.000 50.000 50.000 80.000 50.000

5 42.954 77.000 77.000 63.000 77.000

6 44.900 36.000 36.000 EXCLK 36.000

7 57.272 44.889 44.889 75.000 44.900

8 60.000 130.00 130.00 25.175 130.00

9 63.960 120.00 120.00 28.322 120.00

A 75.000 80.000 80.000 31.500 80.000

B 80.000 31.500 31.500 36.000 31.500

Cc 85.000 110.00 110.00 40.000 110.00

D 99.000 65.000 65.000 44.900 65.000

E 102.00 75.000 75.000 50.000 75.000

F 108.00 94.500 94.500 65.000 94.500
‘Memory Frequency Frequency Frequency Frequency Frequency

clock (MHz) (MHz) (MHz) (MHz) (MHz)

address
(Hex)

0 64.000 45.000 55.000 40.000 55.000

1 40.830 38.000 75.000 33.333 65.000

2 48.000 52.000 70.000 44.000 70.000

3 60.000 50.000 80.000 50.000 80.000

4 45.000

5 40.000

6 60.000

7 50.000
Compatible with  1CS-240 1Cs-275 1CS-305 1CS-260 CH9294-G

AV-07 :

Video Controller T1/34010/20 S$3/801/805 S3/924 WEITEK $3/801/805
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ST49C214-26 | . ] | sT49c214-27
Video clock [ - .
address Frequency Frequency
(Hex) (MHz) (MHz)
0 25.175 75.000
1 28.322 80.000
2 36.000 85.000
3 65.000 90.000
4 44.900 95.000
5 50.000 100.00
6 - 80.000 105.00
7 75.000 110.00
8 56.644 115.00
9 63.000 120.00
A 72.000 125.00
B 130.00 130.00
Cc 90.000 135.00
D 100.00 140.00
E 110.00 145.00
F 120.00 150.00
Memory Frequency Frequency
clock (MHz) (MHz)
address
(Hex)
0 50.000 40.000
1 60.000 45.000
2 65.000 50.000
3 75.000 55.000
4 60.000
5 65.000
6 70.000
7 75.000

Compatible with  1CS-277
AV-46
Video Controller NCR77C22E+

*=The External clockinput pin has been changed to MA2 to privide four additional preprogrammed memory clock
selections. When Pin-3 of the ST49C214-25 is connected to ground it is downward compatible to standard
ST49C214-XX. This pin contains internal pull-up resistor.
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TIMING DIAGRAM

LEN
T2 [ T3 b

AO-A3
MAO-MA1 /
EXCLK
MCLK \
DCLK )

> [« T5

6
e >

T11

BCLK
> € T10
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STARTECH ST49C418

Printed September 2, 1994
PREPROGRAMMED STEREO CODEC’s CLOCK SYNTHESIZER

DESCRIPTION ] SOIC Package

The ST49C418 is a mask programmable monolithic

analog CMOS device, designed to replace existing REFCLK - |57 oo
dual crystals/oscillators with single frequency clock 5

input. The ST49C418 provides high speed and low veelzll 2 vee
jitter clock outputs for multi-media stereo codecs. GND g 6] GND
The ST49C418 interfaces to Analog Devices’s CLKA [4] o CLKB
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