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Two-PLL Clock Generator
with Direct Rambus™ (Lite) Support

Benefits
High-performance PLL tailored for multimedia applications
High performance even with difficult multiplier ratios
Identical oscillator circuit to CY24141

One pair of differential output drivers, identical specification to
CY2212

Selectable 54.0/53.946 MHz output and 300/400 MHz Rambus®
output

Supports SONY output voltage requirements
Industry-standard packaging saves on board space

Features
Two integrated phase-locked loops
Ultra-accurate PLLs

Compatible crystal load capacitors
Direct Rambus™ clock support

Two input selects

3.3V core, 3.3V and 2.5V outputs
28-pin TSSOP package
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Pin Configuration
Frequency Select Tables

CYy22312 GSSEL PPM GSCLK Unit
28-pin TSSOP
—— 0 0 54 MHz
Voor 1 28 [1 SELR 1 -1.000 53.94605395 MHz
Vssp[]2 27 [1 Voor
NC []3 26 [] v. -
Fin [ 25 1 etk RSEL PPM  |RCLK,RCLKB]| Unit
Voo []5 24 M RCLKB 0 0 294,912 MHz
LCLK 6 23 ] Vssr
Ves 07 22 [ Voo 1 0 393.216 MHz
NC []s 21 [] NC
Vopes []9 20 ] xBUF
Vsses [] 10 1917 vpop
GSCLK[]11 18 7 XTALOUT
Vsses[] 12 17 [ XTALIN
Vopes[] 13 16 T Vsscore
seLcd]14 15 [7 Vopcore
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Pin Summary

CY22312

Name

Pin Numbers

Description

Vppp 1,19 Power Supply for FIN, XBUF, and Crystal Oscillator

Vssp 2 Ground

NC 3,8,21 No Connect (Reserved for Test Mode)

FIN 4 18.432-MHz input, must be externally connected to XBUF

VppL 5 Power Supply for LCLK

LCLK 6 9.216-MHz output, FIN/2

VssL 7 Ground

Vppas 9,13 Power Supply for GSCLK

Vsscs 10, 12 Ground

GSCLK 11 53.946-MHz/54-MHz output, frequency selectable with SELGS pin
SELGS 14 GSCLK Select Input, Internal Pull-Down Resistor, Referenced to Vppcore
Vbpcore 15 Power Supply for Core

Vsscore 16 Ground

XTALIN 17 Reference Crystal Input

XTALOUT 18 Reference Crystal Output

XBUF 20 Buffered Reference Output, must be externally connected to FIN
Vppr 22,27 Power Supply for RCLK and RCLKB

Vssr 23,26 Ground

RCLKB 24 Direct Rambus output (complement)

RCLK 25 Direct Rambus output

SELR 28 Direct Rambus PLL Multiplier Select Input, Internal Pull-Up Resistor, Referenced to

Vbpr
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Maximum Ratings

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

Storage Temperature ..........ccccccvvvvvvveveeeenen —65°C to +125°C
Static Discharge Voltage

Supply Voltage ..., —0.5V to +4.0V (per MIL-STD-883, Method 3015)
DC Input Voltage........ccccevveevvieeneennns -0.5Vto + (Vpp + 0.5V) Latch up (per JEDEC 17) cvuveeeeveeoeeeeeeereeen.
Operating Conditions
Parameter Description Min. Typ Max Unit
Vppr: VDDCORE: Supply Voltage for Core, Crystal Oscillator, and 3.3V outputs | 3.15 3.45 3.6 \Y
Vbpp
Vpbes: VoL Supply Voltage for 2.5V outputs 2.25 25 2.75 \Y,
Ta Operating Temperature, Ambient 0 +70 °C
CLoAD ouT Max. Load Capacitance, CMOS outputs 15 pF
fREFE External Reference Crystal 18.432 MHz
Electrical Characteristics
Parameter Description Conditions Min. | Typ. | Max. | Unit
lon Output High Current, 3.3V outputs(? | Vo = Vpp — 0.5, Vpp = 3.3V 12 24 mA
Output High Current, 2.5V outputs?! | Vo = Vpp — 0.5, Vpp = 2.5V 8 16 mA
loL Output Low Current, 3.3V outputs(? | Vo, = 0.5V, Vpp = 3.3V 12 24 mA
Output Low Current, 2.5V outputst?! | Vg, = 0.5V, Vpp = 2.5V 8 16 mA
CyraL Crystal Load Capacitancel?] Total effective load of internal load caps 12.9 pF
CLoAD IN Input Pin Capacitancel?! Except crystal pins 7 pF
ViH HIGH-Level Input Voltage CMOS levels,% of referenced power supply | 70% Vop
VL LOW-Level Input Voltage CMOS levels,% of referenced power supply 30% | Vpp
R cs SELGS Input Resistor Pull-down resistor on SELGS 80 100 | 135 kQ
R Rr SELR Input Resistor Pull-up resistor on SELR 10 100 kQ
Ibp Total Power Supply Current Sum of all supply currents 120 | mA
Direct Rambus Electrical Characteristics?
Parameter Description Min. Max. Unit.
Vem Differential output common-mode voltage 1.35 1.75 \Y
Vy Differential output crossing-point voltage 1.25 1.85 \%
Veos Output Voltage swing (p-p single-ended)[3] 0.4 0.7 \%
Vcon Output high voltage 2.1 \Y
VeoL Output low voltage 1.0 \Y
fouT Output dynamic resistance (at pins)!#! 12 50 Q
Notes:
1. Unless otherwise noted, Electrical and Switching Characteristics are guaranteed across these operating conditions.
2. Guaranteed by design, not 100% tested
Z. 1\':)(:&5 _AV\?SI A IgLTms is defined at the output pins, not at the measurement point of Figure 12.
Document #: 38-07316 Rev. ** Page 3 0f 10
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Switching Characteristics/?

Parameter Description Conditions Min. Typ. Max. | Unit
Fepm Frequency Error Part to Part, does not include PCB variation!® %5 +10 | PPM
Over commercial temperature range[G] +2 5 PPM

DC Output Duty Cycle Duty cycle for all outputs, measured at Vpp/2 45% 50% 55%

t3 Rising Edge Slew Rate | CMOS clock rise time, 20% to 80% of Vpp 0.75 14 Vins

tg Falling Edge Slew Rate | CMOS clock fall time, 20% to 80% of Vpp 0.75 14 Vins

tcr, e Rise and Fall times RCLK rise and fall time, 20% to 80% of Vpp 160 400 ps
tcr-cE Rise and Fall differ- RCLK rise and fall time difference, 20% to 80% of 100 ps
encel’] Vbb

tg Lock Time PLL Lock Time from Power-up 1.0 3 ms

Jitter Specifications/?

Parameter Description Conditions Typ. | Max. | Unit
te_xgur | XBUF jitterl?] Cycle-Cycle Jitter - 18.432 MHz 250 | ps
ts Lk | LCLK jitterl?] Cycle-Cycle Jitter - 9.216 MHz 250 | ps

ts_cscik | GSCLK jitterl?] Cycle-Cycle Jitter - 54 MHz, Vppgg = 2.25V - 2.75V 250 | ps
Cycle-Cycle Jitter - 53.946 MHz, Vppgs = 2.25V - 2.75V 250 ps

t; xgur | XBUF 1000 cycle jitter® | 1000 Cycle-Cycle Jitter - 18.432 MHz 250 | ps
t7 Lck | LCLK 1000 cycle jitter!?] 1000 Cycle-Cycle Jitter - 9.216 MHz 250 | ps
t7 gsclk | GSCLK 1000 cycle jitterl®®! | 1000 Cycle-Cycle Jitter - 54 MHz, Vppgs = 2.25V - 2.75V 400 | ps
1000 Cycle-Cycle Jitter - 53.946 MHz, Vppgs = 2.25V - 2.75V 400 ps

tg RCLK 1-6 cycle jitterl®! Cycle-Cycle Jitter, 1-6 Cycles, 400 MHz 100 | ps
Cycle-Cycle Jitter, 1-6 Cycles, 300 MHz 140 ps

tg RCLK Long-term jitter’21% | Long-term Jitter, 400 MHz 300 | ps
Long-term Jitter, 300 MHz 400 ps

tio RCLK duty cycle error>HI | Cycle-Cycle Duty Cycle Error, 400 MHz 50 ps
Cycle-Cycle Duty Cycle Error, 300 MHz 70 ps

Notes:

5. Tested across three lots on same board, PCB boards can vary more than + 5 PPM.

6. Crystal should not be heated for this test, only IC.

7. Measured on same pin of a single device.

8. *4 Sigma, Vpp = 3.3V.

9. Output short-term jitter specification is peak-to-peak and defined in Figure 13.

10. RCLK Long Term jitter shown in Figure 9.

11. RCLK Duty Cycle Error shown in Figure 10.
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Figure 13 shows the definition of 4-cycle short-term jitter.
Short-term jitter is defined with respect to the falling edge of
the CLK. 4-cycle short-term jitter is the difference between the
cumulative cycle times of adjacent 4 cycles. Equal require-
ments apply for rising edges of the CLK signal. Equal require-
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ments also apply for 2-cycle short-term jitter and 3-cycle
short-term jitter, and for 5-cycle short-term jitter and 6-cycle
short-term jitter. t; is defined as the clock output short-term

jitter over 2, 3, 4, 5, or 6 cycles.
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t3 = tacveLE,i - l4cYCLE,i+1 over 10000 consecutive cycles

Figure 13. Short Term Jitter

Table 1. RCLK Test Circuit Component Values

Document #: 38-07316 Rev. **

Symbol Parameter Value Tolerance Unit
Rs Series Resistor 68 +5% Q
Rp Parallel Resistor 39 +5% Q
Cwvip AC Ground Capacitor 0.01 +20% pF
Ordering Information
Ordering Code Package Name Package Type Operating Range Operating Voltages
CY22312ZC Z29 28-TSSOP Commercial 3.3V
(Tp=0°C to 70°C)
Page 8 0of 10
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28-Lead Thin Shrunk Small Outline Package (4.40-mm Body) Z29

1000000000000 7
JUUOToooeoreoy ,

™

N ? ~ [0076
0.85 009
055
C

SEATING
250 | 015 PLANE

Document #: 38-07316 Rev. **

DIMENSTIONS IN MILLIMETERS.

GAUGE
PLANE

025
BSC

ge-ge

MIN.
MAX.

o

2

o

T

]
~|
o

J
=

o
|
|

51-85120

Page 9 of 10
© Cypress Semiconductor Corporation, 2002. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



CY22312

Document Title: CY22312 Two-PLL Clock Generator with Direct Rambus™ (Lite) Support

Document Number: 38-07316
Issue Orig. of

REV. ECN NO. | Date Change Description of Change

i 111465 03/01/02 | JWK New Data Sheet

Document #: 38-07316 Rev. **

Page 10 of 10



===~ CYPRESS

N

CY22312

\‘l

Two-PLL Clock Generator
with Direct Rambus™ (Lite) Support

Benefits
High-performance PLL tailored for multimedia applications
High performance even with difficult multiplier ratios
Identical oscillator circuit to CY24141

One pair of differential output drivers, identical specification to
CY2212

Selectable 54.0/53.946 MHz output and 300/400 MHz Rambus®
output

Supports SONY output voltage requirements
Industry-standard packaging saves on board space

Features
Two integrated phase-locked loops
Ultra-accurate PLLs

Compatible crystal load capacitors
Direct Rambus™ clock support

Two input selects
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Pin Summary

CY22312

Name

Pin Numbers

Description

Vppp 1,19 Power Supply for FIN, XBUF, and Crystal Oscillator

Vssp 2 Ground

NC 3,8,21 No Connect (Reserved for Test Mode)

FIN 4 18.432-MHz input, must be externally connected to XBUF

VppL 5 Power Supply for LCLK

LCLK 6 9.216-MHz output, FIN/2

VssL 7 Ground

Vppas 9,13 Power Supply for GSCLK

Vsscs 10, 12 Ground

GSCLK 11 53.946-MHz/54-MHz output, frequency selectable with SELGS pin
SELGS 14 GSCLK Select Input, Internal Pull-Down Resistor, Referenced to Vppcore
Vbpcore 15 Power Supply for Core

Vsscore 16 Ground

XTALIN 17 Reference Crystal Input

XTALOUT 18 Reference Crystal Output

XBUF 20 Buffered Reference Output, must be externally connected to FIN
Vppr 22,27 Power Supply for RCLK and RCLKB

Vssr 23,26 Ground

RCLKB 24 Direct Rambus output (complement)

RCLK 25 Direct Rambus output

SELR 28 Direct Rambus PLL Multiplier Select Input, Internal Pull-Up Resistor, Referenced to

Vbpr
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Maximum Ratings

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

Storage Temperature ..........ccccccvvvvvvveveeeenen —65°C to +125°C
Static Discharge Voltage

Supply Voltage ..., —0.5V to +4.0V (per MIL-STD-883, Method 3015)
DC Input Voltage........ccccevveevvieeneennns -0.5Vto + (Vpp + 0.5V) Latch up (per JEDEC 17) cvuveeeeveeoeeeeeeereeen.
Operating Conditions
Parameter Description Min. Typ Max Unit
Vppr: VDDCORE: Supply Voltage for Core, Crystal Oscillator, and 3.3V outputs | 3.15 3.45 3.6 \Y
Vbpp
Vpbes: VoL Supply Voltage for 2.5V outputs 2.25 25 2.75 \Y,
Ta Operating Temperature, Ambient 0 +70 °C
CLoAD ouT Max. Load Capacitance, CMOS outputs 15 pF
fREFE External Reference Crystal 18.432 MHz
Electrical Characteristics
Parameter Description Conditions Min. | Typ. | Max. | Unit
lon Output High Current, 3.3V outputs(? | Vo = Vpp — 0.5, Vpp = 3.3V 12 24 mA
Output High Current, 2.5V outputs?! | Vo = Vpp — 0.5, Vpp = 2.5V 8 16 mA
loL Output Low Current, 3.3V outputs(? | Vo, = 0.5V, Vpp = 3.3V 12 24 mA
Output Low Current, 2.5V outputst?! | Vg, = 0.5V, Vpp = 2.5V 8 16 mA
CyraL Crystal Load Capacitancel?] Total effective load of internal load caps 12.9 pF
CLoAD IN Input Pin Capacitancel?! Except crystal pins 7 pF
ViH HIGH-Level Input Voltage CMOS levels,% of referenced power supply | 70% Vop
VL LOW-Level Input Voltage CMOS levels,% of referenced power supply 30% | Vpp
R cs SELGS Input Resistor Pull-down resistor on SELGS 80 100 | 135 kQ
R Rr SELR Input Resistor Pull-up resistor on SELR 10 100 kQ
Ibp Total Power Supply Current Sum of all supply currents 120 | mA
Direct Rambus Electrical Characteristics?
Parameter Description Min. Max. Unit.
Vem Differential output common-mode voltage 1.35 1.75 \Y
Vy Differential output crossing-point voltage 1.25 1.85 \%
Veos Output Voltage swing (p-p single-ended)[3] 0.4 0.7 \%
Vcon Output high voltage 2.1 \Y
VeoL Output low voltage 1.0 \Y
fouT Output dynamic resistance (at pins)!#! 12 50 Q
Notes:
1. Unless otherwise noted, Electrical and Switching Characteristics are guaranteed across these operating conditions.
2. Guaranteed by design, not 100% tested
Z. 1\':)(:&5 _AV\?SI A IgLTms is defined at the output pins, not at the measurement point of Figure 12.
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Switching Characteristics/?

Parameter Description Conditions Min. Typ. Max. | Unit
Fepm Frequency Error Part to Part, does not include PCB variation!® %5 +10 | PPM
Over commercial temperature range[G] +2 5 PPM

DC Output Duty Cycle Duty cycle for all outputs, measured at Vpp/2 45% 50% 55%

t3 Rising Edge Slew Rate | CMOS clock rise time, 20% to 80% of Vpp 0.75 14 Vins

tg Falling Edge Slew Rate | CMOS clock fall time, 20% to 80% of Vpp 0.75 14 Vins

tcr, e Rise and Fall times RCLK rise and fall time, 20% to 80% of Vpp 160 400 ps
tcr-cE Rise and Fall differ- RCLK rise and fall time difference, 20% to 80% of 100 ps
encel’] Vbb

tg Lock Time PLL Lock Time from Power-up 1.0 3 ms

Jitter Specifications/?

Parameter Description Conditions Typ. | Max. | Unit
te_xgur | XBUF jitterl?] Cycle-Cycle Jitter - 18.432 MHz 250 | ps
ts Lk | LCLK jitterl?] Cycle-Cycle Jitter - 9.216 MHz 250 | ps

ts_cscik | GSCLK jitterl?] Cycle-Cycle Jitter - 54 MHz, Vppgg = 2.25V - 2.75V 250 | ps
Cycle-Cycle Jitter - 53.946 MHz, Vppgs = 2.25V - 2.75V 250 ps

t; xgur | XBUF 1000 cycle jitter® | 1000 Cycle-Cycle Jitter - 18.432 MHz 250 | ps
t7 Lck | LCLK 1000 cycle jitter!?] 1000 Cycle-Cycle Jitter - 9.216 MHz 250 | ps
t7 gsclk | GSCLK 1000 cycle jitterl®®! | 1000 Cycle-Cycle Jitter - 54 MHz, Vppgs = 2.25V - 2.75V 400 | ps
1000 Cycle-Cycle Jitter - 53.946 MHz, Vppgs = 2.25V - 2.75V 400 ps

tg RCLK 1-6 cycle jitterl®! Cycle-Cycle Jitter, 1-6 Cycles, 400 MHz 100 | ps
Cycle-Cycle Jitter, 1-6 Cycles, 300 MHz 140 ps

tg RCLK Long-term jitter’21% | Long-term Jitter, 400 MHz 300 | ps
Long-term Jitter, 300 MHz 400 ps

tio RCLK duty cycle error>HI | Cycle-Cycle Duty Cycle Error, 400 MHz 50 ps
Cycle-Cycle Duty Cycle Error, 300 MHz 70 ps

Notes:

5. Tested across three lots on same board, PCB boards can vary more than + 5 PPM.

6. Crystal should not be heated for this test, only IC.

7. Measured on same pin of a single device.

8. *4 Sigma, Vpp = 3.3V.

9. Output short-term jitter specification is peak-to-peak and defined in Figure 13.

10. RCLK Long Term jitter shown in Figure 9.

11. RCLK Duty Cycle Error shown in Figure 10.

Document #: 38-07316 Rev. **

Page 4 of 10




CY22312

CLK

CLK 50%

Figure 2. CMOS Duty Cycle Definition

CLK

CLKB

A4

Ty

>
<

A4

tcycLE

DC = tpw-/teyeLE

Figure 3. RCLK Duty Cycle Definition

13 t4
CLK 20%
] ) S

Figure 4. Output Rise and Fall Time Definitions

VDD 80% |~

_/

t5 Stable @ + 0.1% frequency

Figure 5. PLL Lock Time
Page 50f 10

Document #: 38-07316 Rev. **



CY22312

tea tep

Figure 6. Cycle-to-Cycle Jitter

v
A

t7g

Figure 7. 1000 Cycle Jitter

CLK
teyeLE; <+— teycLEi+vl

tg = tcyLce — teycLe,i+1 Over 10000 consecutive cycles

Figure 8. RCLK Cycle-to-Cycle Jitter

Zii%x XN XX

teycLe
tg = tcycLE,max — teycLe,min OVer 10000 cycles

Figure 9. RCLK Long-term Jitter

Page 6 of 10

Document #: 38-07316 Rev. **



=z CYPRESS CY22312
CLK Cyclei Cycle i+l
CLKB
<+ tpywsi —P +— lpwy js—P
<+—teycLEi < teycLE,i+ >
t10 = thw+i — tPw,i+1
Figure 10. RCLK Duty Cycle Error
All Vpp |
0.1puF OUTPUTS 1 CLK out
— :]: CLoaD
GND
Figure 11. CMOS Output Test Circuits
C é Measurement Point
" T ¥ RT = Zcy
" T
R =
S = Rp CMID ZCH
22312 o Y ]
TP Cmip

" 0 D v
Rs J_ Zch ?RT =Zcy
Cr

g Measurement Point

Figure 12. RCLK Test Circuit
Page 7 of 10

Document #: 38-07316 Rev. **



CY22312

YPRESS

Figure 13 shows the definition of 4-cycle short-term jitter.
Short-term jitter is defined with respect to the falling edge of
the CLK. 4-cycle short-term jitter is the difference between the
cumulative cycle times of adjacent 4 cycles. Equal require-
ments apply for rising edges of the CLK signal. Equal require-
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ments also apply for 2-cycle short-term jitter and 3-cycle
short-term jitter, and for 5-cycle short-term jitter and 6-cycle
short-term jitter. t; is defined as the clock output short-term

jitter over 2, 3, 4, 5, or 6 cycles.
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OO000R
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t3 = tacveLE,i - l4cYCLE,i+1 over 10000 consecutive cycles

Figure 13. Short Term Jitter

Table 1. RCLK Test Circuit Component Values
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Symbol Parameter Value Tolerance Unit
Rs Series Resistor 68 +5% Q
Rp Parallel Resistor 39 +5% Q
Cwvip AC Ground Capacitor 0.01 +20% pF
Ordering Information
Ordering Code Package Name Package Type Operating Range Operating Voltages
CY22312ZC Z29 28-TSSOP Commercial 3.3V
(Tp=0°C to 70°C)
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