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133-MHz Spread Spectrum Clock Generator For Use With
the AMD-K7® Processor and AMD-750 Chipset

Features

Benefits

« Multiple output clocks running at different frequencies

—Three open-drain differential CPU outputs running up
to 133 MHz

— Eight 3.3V synchronous PCl clocks (one free running)
—Two 3.3V AGP clocks at 2xPClI
—One dedicated 3.3V USB clock at 48 MHz

—One3.3VUSB/IOclock at 48 MHz or 24 MHz, selectable
via power-on latch input

—One 3.3V SDRAM clock output running at the CPU fre-
quency

—Two 3.3V Reference clocks at 14.318 MHz

Main clock generator for PC motherboard designs using the
AMD-K7® processor and AMD-750 Chipset

— Supports up to two CPUs and chipset
— Support for 4 PCI slots and chipset
— Supports designs using AGP

— Supports designs using USB

— Allows for one additional USB output or support for 1/0O
chip from various vendors

— Supports SDRAM memory architecture with external
PLL buffer

— Supports ISA slots and 1/O chip

» Spread Spectrum clocking
—33 kHz modulation frequency
—-0.6% downspread margin

EMI reduction

» Dedicated inputs for various functions
— PCI_STOP
— CPU_STOP
— PWR_DWN
— SPREAD
— TEST
— USBJ/IO

— FS[0:1]

Provides system design flexibility and power management
— Stops all PCI clocks (except PCICLK_F0) when LOW
— Stops all CPU clocks when LOW
— Power is removed from internal logic when LOW
— Activates Spread Spectrum for lower EMI
— Used to enter Test Mode
— Selects USB or SuperlO Clock
— Power-on latched inputs for frequency select options

» Serial Programming Interface

Dynamic control of output clock signals via SMBus

» 48-Pin SSOP package

Industry-standard package provides cost and space savings

Logic Block Diagram
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Pin Configuration

Pin Summary

48-pin SSOP
Top View
—
FSO/REFO []1 481 Vpprer
FSUREF1 [2 473 Vgssoram
Vssrer L] 3 46 [1 SDRAM_oUT
XTALIN [] 4 451 Vppsprawm
xTALouT O5 441 RESERVED
Vssrel [ 6 431 cpucLkc2
pCICLK_F [+ 421 CPUCLKT2
pcicLko s 411 Vsscpu
Voorer [ 40[d cPUCLKC1
pcicLkl [ 10 39 [1 cpucLkTL
poictke 011 & 38 vegepy
Vssper [ 12 § 37 cpPucLKco
pcicLk3 [J13  ©  36[] cpPucLKTO
pcicLka []14 351 RESERVED
Vpppar [ 15 340 Avpp
pcicLks []16 33[] Avss
pcicLke []17 32[1 PCI_STOP
Vppace L] 18 31[] CPU_STOP
AGPO []19 301 PWR_DWN
AGP1 []20 29 [1 SPREAD
Vssace [ 21 281 TEesT
Voouss [ 22 27[] SDATA
usso [ 23 26 [] SCLK
UsB/o (SELecT) [ 24 251 Vssuss

Pin Number Pin Name Type Description
34 AVpp PWR Isolated power for core
33 AVgg PWR Isolated ground for core
48 VDDREE PWR Power for REF[0:1], XTALIN, XTALOUT
3 Vssrer PWR Ground for REF[0:1] outputs
1,2 FS[0:1)/REF[0:1] IN/OUT | Frequency select input at power-on/14.318-MHz output
4 XTALIN[ IN 14.318-MHz reference crystal input
5 XTALOUT ouT 14.318-MHz reference crystal feedback
9,15 Vppeci PWR Power for PCICLK outputs
6,12 Vsspci PWR Ground for PCICLK outputs
7 PCICLK_F ouT Free running PCI output
8, 10, 11, 13, 14, | PCICLK]JO0:6] ouT PCI clock outputs, TTL compatible 3.3V
16, 17
18 Vppacp PWR Power for AGP outputs
21 Vssagp PWR Ground for AGP outputs
19, 20 AGP[0:1] ouT AGP clock outputs
22 Vppuse PWR Power for USB outputs
25 Vssuse PWR Ground for USB outputs
23 USBO ouT USB clock output
24 USB/IO (SELECT) | IN/OUT | USB or Super I/O output selected at power-on by latched input resistor:
LOW =48 MHz, HIGH = 24 MHz
26 SCLK IN/OUT | SMBus Clock
27 SDATA IN/OUT | SMBus Data
28 TEST IN Three-state or Test Mode when LOW
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Pin Summary™ (continued)

Pin Number Pin Name Type Description
29 SPREAD IN Enables spread spectrum when LOW
30 PWR_DWNl3] IN Power-down when LOW, removes power from internal logic
31 CPU_STOP IN Stops CPU clocks when LOW
32 PCI_STOPlZ] IN Stops PCI clocks when LOW
45 VDDSDRAM PWR Power for SDRAM_OUT
47 VsssprAM PWR Ground for SDRAM_OUT
46 SDRAM_OUT ouT CPU reference clock for SDRAM zero delay buffer
38, 41 Vsscpu PWR Ground for CPU outputs shorted to SDRAM ground
36, 39, 42 CPUCLKT[0:2] ouT “True” clocks of differential pair for CPU and host clock outputs
37, 40, 43 CPUCLKCJ0:2] ouT “Complementary” clocks of differential pair for CPU and host clock out-
puts
35, 44 RESERVED - Reserved for future CPU power rail
Function Table
- CPUCLK PCICLK
TEST FS1 FSO SDRAM_OUT PCICLK_F AGP USB/IO REF
0 0 0 Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
0 0 1 50 25 50 48/24 14.318
0 1 0 66 33 66 48/24 14.318
0 1 1 TCLK/2 TCLK/6 TCLK/3 TCLK/4M TCLK
1 0 0 90 30 60 48/24 14.318
1 0 1 133 33.3 66.6 48/24 14.318
1 1 0 120 30 60 48/24 14.318
1 1 1 100 33.3 66.6 48/24 14.318
Power Management Modes
PCI_
— PCICLK _ Other
PWR_DWN | CPU_STOP STOP CPU+ CPU- PCICLK F Clocks | Oscillator PLLs
0 X X Low High Low Low Low Off Off
1 0 0 Low High Low Running |Running |Running | Running
1 0 1 Low High Running |Running [Running |Running | Running
1 1 0 Running |Running |Low Running |Running |Running | Running
1 1 1 Running |[Running |Running |Running |[Running |Running |Running
Notes:
1. All control pins have internal pull-ups of 56K including: USB/IO, TEST, SPREAD, PWR_DWN, CPU_STOP, PCI_STOP.
g Egﬁ m:: ggrigfj?r}gsr}"lcrﬂgdsigtbhg%% rclilprgrstdlfg :itg?rg?;;)unlI—lijcpls_asge—zocg%gi(l:?eﬁ-r&ﬂlytgﬁgde Iiﬂ[&tgj\(l)vﬁtputs during power-down.
4. TCLK/4 if Select = 0; TCLK/8 if Select = 1.
Document #: 38-07333 Rev. ** Page 3 of 12
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Spread Spectrum Clocking

A

Spread Spectrum Disabled

Spread Spectrum Enabled /
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Frequency (MHz)
Description Output Min Max Unit
Modulation Frequency CPUCLK, PCICLK, SDRAM_OUT, AGPCLK 30.0 33.0 kHz
Downspread margin at the fundamental frequency | CPUCLK, PCICLK, SDRAM_OUT, AGPCLK 0.0 -0.6 %
Page 4 of 12

Document #: 38-07333 Rev. **



—
—

——
———
——
—
—
—
—
—
—
—
——

CY22K7

Serial Configuration Map « SPI Address for the CY22K7 is:
« The Serial bits will be read by the clock driver in the following A6 A5 Al A3 A2 AL A0 RN
order:
Byte O - Bits 7, 6, 5, 4, 3, 2, 1, 0 1 1 0 1 0 0 1 -

Byte 1-Bits 7,6,5,4,3,2,1,0
Byte N - Bits 7,6,5,4,3,2,1,0

Bytes 0 to 3 will be ignored.

Byte 4: Clock Control Register (1 = Active, 0 = Inactive)

Bit Pin # Default Description

7 1 Active REFO

6 24 Active USB/IO

5 23 Active USBO

4 20 Active AGP1

3 19 Active AGPO

2 42,43 Active CPUCLK?2 (both of differential pair, “True” and “Complementary”)
1 39, 40 Active CPUCLKZ1 (both of differential pair, “True” and “Complementary”)
0 36, 37 Active CPUCLKO (both of differential pair, “True” and “Complementary”)

Byte 5: PCI/REF Clock Control Register

(1 = Active, 0 = Inactive)

Bit Pin # Default Description

7 2 Active REF1

6 17 Active PCICLK6
5 16 Active PCICLK5
4 14 Active PCICLK4
3 13 Active PCICLK3
2 11 Active PCICLK2
1 10 Active PCICLK1
0 8 Active PCICLKO

Byte 6: SDRAM Clock & Generator Mode Control Register (1 = Active, 0 = Inactive)

Bit Pin # Default Description
7 - Inactive Spread Spectrum
6 - Active Bits[6:4] correspond to the Function Table on page 3
5 _ Active Bit 6 = TEST, Bit 5 = FS1, Bit 4 = FSO
example: Bits[6:4] = ‘111’ -- 100-MHz CPUCLK and SDRAM_OUT clocks
4 - Active
3 - Active Reserved
2 - Active Reserved
1 - Inactive SPI (directs the generator to utilize either SPI feature selection if bit is enabled
or pin-based feature if bit is disabled)
0 46 Active SDRAM_OUT

Document #: 38-07333 Rev. **
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Maximum Ratings
(Above which the useful life may be impaired. For user guide-

Storage Temperature (Non-Condensing) .. — 65°C to +150°C

lines, not tested.) JUNCHON TEMPETALUIE ..o +150°C
Supply Voltage ......c.ooovveiiieeiiieeiee e —0.5to0 +4.0V Package POWer DiSSIPation..............cccooveeeeeerreceren. 0.7W
Input Voltage ..........cccveiiiiiiciiicen -05VtoVpp+05 Static Discharge Voltage
(per MIL-STD-883, Method 3015) ........ccccevveeiieennnnne >2000V
CY22K7 DC Operating Conditions Over which the DC Characteristics are Guaranteed
Parameter Description Min. Max. Unit
Vpp 3.3V Power Supply Voltages 3.135 3.465 \Y
Ta Operating Temperature, Ambient 0 70 °C
CL Maximum Capacitive Load on pF
SDRAM_OUT 30
PCICLK 30
PCICLK_F 30
AGPCLK 30
USB, REF 20
fREE Reference Frequency, Oscillator Nominal Value 14.318 14.318 MHz
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
ViH High-level Input Voltage Except Crystal Pads. Threshold voltage for crystal pads = Vpp/2 2.0 \
VL Low-level Input Voltage Except Crystal Pads 08 | V
hH Input High Current 0<V|NSVpp 10 | pA
m Input Low Current 0<ViNnSVpp 50 | pA
loH High-level Output Current |SDRAM_OUT Vour = 2.0V -19 | mA
PCICLK Vout = 2.0V -26
PCICLK_F Vout = 2.0V -19
AGPCLK Vout = 2.0V -26
USB, USB/IO, REF VouTt = 2.0V -22
loL Low-level Output Current |CPUCLK Vout = 0.3V 16 mA
SDRAM_OUT Vout = 0.8V 12
PCICLK Vout = 0.8V 19
PCICLK_F Vout = 0.8V 12
AGPCLK Vout = 0.8V 19
USB, USB/IO, REF Vour = 0.8V 16
loz Output Leakage Current |Three-state 10 | pA
Ibp 3.3V Power Supply Current|Vpp = 3.465V, Fcpy = 133 MHz 175 | mA
IboPD 3.3V Shutdown Current  |Vpp = 3.465V 200 | pA
VIHS SMBus Input High Level 0.7 \%
VILS SMBus Input Low Level 03| V
Document #: 38-07333 Rev. ** Page 6 of 12
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CY22K7 CPUCLK Driver Characteristics (Open Drain)!”!

Parameter Description Conditions Min. | Typ. Max. Unit
Vpie Differential Voltage See Note 5 0.4 Voullup (Iéxeternal) + \Y
VX Differential Crossover Voltage | Vpyyp is to 1.5V 550 | 750 950 mvV
Vy Differential Crossover Voltage | Vi (External) = 1.4 to 1.9V 550 | 750 1100 mV
Min. = (Vpuigp (External)/2) —
150 mV
Max. = (Vpuiup (External)/2) +
150 mV
CY22K7 Switching Characteristics[® 71 Over the Operating Range @ 100 MHz
Parameter Output Description Test Conditions Min. | Typ. | Max. | Unit
t All Output Duty Cycle ty a/t L0 45 55 %
to CPU Rising Edge Rate At Output of CY22K7 CPU+ 1.0 V/ns
ty CPU Rising Edge Rate As measured at Observation Point in 0.4 V/ns
Figure 1
tr PCI Rise Time Between 0.4V and 2.4V 2.0 ns
ty SDRAM_OUT | Rise Time Between 0.4V and 2.4V 2.0 ns
tr AGP Rise Time Between 0.4V and 2.4V 0.4 2.0 ns
ty USB, REF Rise Time Between 0.4V and 2.4V 4.0 ns
t3 CPU Falling Edge Rate At Output of CY22K7 CPU=* 1.0 Vins
t3 CPU Falling Edge Rate As measured at Observation Point in 0.4 V/ns
Figure 1
t3 PCI Fall Time Between 2.4V and 0.4V 2.0 ns
t3 SDRAM_OUT | Fall Time Between 2.4V and 0.4V 2.0 ns
t3 AGP Fall Time Between 2.4V and 0.4V 0.4 2.0 ns
t3 USB, REF Fall Time Between 2.4V and 0.4V 4.0 ns
tq CPU, PCI CPU-PCI Offset Load shown in Figure 1 & Figure 2 500 | 700 ps
ty CPU, SDRAM | CPU-SDRAM Skew Load shown in Figure 1 & Figure 2 500 | 700 ps
tq CPU, AGP CPU-AGP Skew Load shown in Figure 1 & Figure 2 1000 ps
ty CPU, CPU CPU-CPU Skew Load shown in Figure 1 250 ps
tq PCI, PCI PCI-PCI Skew Load shown in Figure 2 500 ps
tg CPU Cycle-Cycle Clock Jitter | Measured at Vy, tsp—tsg 250 ps
Notes:

5. Vpr specifies the minimum input differential voltages (V1r — Vcp) required for switching, where Vg is the ‘true’ input level and Vp is the ‘complement’ input

level.

6. All parameters specified with loaded outputs.
7. All parameters for CPU are measured at observation point shown in Figure 1 on page 10 and parameters for PCl, SDRAM & AGP are measured at observation

point shown in Figure 2 on page 11 unless otherwise mentioned.

8. For 133-MHz Output Duty Cycle will be guaranteed at 40% Min., 60% Max.

Document #: 38-07333 Rev. **
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Switching Waveforms

Differential Clock Parameters

‘llllﬁu

Duty Cycle Timing
<—t tiB
< 1A
OUTPUT
All Outputs Rise/Fall Time
— Vb
OUTPUT
oV
ta t3
Output_A-Output_B Clock Skew
OUTPUT_A —7 N—
OUTPUT_B
ty —3>>
Cycle-Cycle Clock Jitter
7N tsp
CLK
CLK >< ><
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Switching Waveforms (continued)

CPU_STOP Timing®?

CPUCLK

(Internal) |

PCICLK

(Internal) |

PCICLK
(Free-Running) I

CPU_STOP

CPU, CPU/2, AGP
(External)

PCI_STOP

(nternal I I I
(mema) ]| > | 5\ L % | i\ I s s
e j L 1) L x L4 | / I e e B
PeISTOP Q = <x

L

PCICLK
(External)

PWR_DOWN !

cruc _mwm s pEpNpEpEEE N
oS e I/ Vel , 1]
RN

(Internal) 5
JE— 2D
PWR_DWN / / / / /
CPUCLK
(External) M <<
D>
PCICLK I l | I | | |
(External) $S
vco I << e —
e
Crystal [ I
i SS
Shaded section on the VCO and Crystal waveforms indicates that the VCO and crystal oscillator are active, and there is a valid clock.
Notes:

9. CPUCLK on and CPUCLK off latency is 2 or 3 CPUCLK cycles.
10. CPU_STOP may be applied asynchronously. It is synchronized internally.
11. USB, USB/IO, REF are not synchronized when entering/leaving power-down.

Document #: 38-07333 Rev. ** Page 9 of 12
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Vbp Vbbcpu
Vi ‘|:'— V2 ‘I:'-
Vbp i Vobp 1
— —r—
1 T
R11% R1 & Voocpu
4 4
T1 T2 T3 R4 %
R8 —_— f—- cl Observation Point
CPUCLK_T# i — 71 - -n.___: :_ e T i___: E X 1
r ! Tl 3 RsE  C37
1 ]_1
R2 :'. V,
-I- DDCPL'I‘ I
R9 T4 T5 c2 T6 R6 =
CPUCLK_C ’ >N _'__.—._'_r = i SN 1
= I 1 I "L ) I
I 3 4 1 + 4 R7E 47
| 1
I.
S — R10: R3 &
CY22K7 4 4 K7 CLOCK INPUT
Voo Vop
 — —=
Figure 1. AMD CPU Load Circuit
Component Values
Symbol Value
Vi 3.3V
V2 1.5V
R1,3 95Q
R2 360Q
R4,5,6,7 500Q
R8,9 50Q
R10,11 150Q
Cc1,2 680 pF
Cc34 20 pF
T14 Zo = 50Q
length = 5"
T2,5 Zo = 50Q
length = 3”
T3,6 Zy=50Q
length = 1"

Document #: 38-07333 Rev. **
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PCI, 33Q
SDRAM, N
AGP

Ordering Information

Z0=50Q, 5"

!

|
|
|
12 pF ‘
|
|

Observation Point

L

Figure 2. Test Circuit for PCI/SDRAM/AGP

Package Operating
Ordering Code Name Package Type Range
CY22K7PVC-1 048 48-pin SSOP Commercial

Package Diagram

24

48-Lead Shrunk Small Outline Package 048

-| le— .020
1

RN AR MATAR AR ARl

0.292
0.299

0.395

SEATING PLANE

(] 0.004

AMD-K?7 is a registered trademark of Advanced Micro Devices.

DIMENSIONS IN INCHES MIN.

MAX.
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