RENESAS [ow-Power CK420BQ Derivative for PCle

932SQL456

Separate Clock Architectures

DATASHEET

General Description

The 932SQL456 is a low power version of the CK420BQ
synthesizer for Intel-based server platforms. It has 85 ohm
Low-Power (LP) HCSL outputs that save 48 resistors and
reduce power consumption by 50% compared to the standard
CK420BQ. The 932SQL456 is driven with a 25MHz crystal for
maximum performance. It generates CPU outputs of
100MHz. This device meets Separate- Reference-no-Spread
(SRnS) PCle requirements making it ideal for use in systems
that need to communicate “outside the box”.

Recommended Application

Low-Power CK420BQ for SRnS PCle Applications

Key Specifications

CPU, SRC, NS_SRC and NS_SAS cycle-cycle jitter <50ps
Output to output skew <50ps

Phase jitter: PCle Gen2 SRnS <2.2ps rms

Phase jitter: PCle Gen3 SRnS <0.7ps rms

Phase jitter: QPI <0.3ps rms

Phase jitter: NS-SAS <1.3ps rms using long period phase
jitter method

Pin Configurations

SMBOLK[ 64| SMBDAT
GND14]2 ea|voocru
AVDD14|3 e2|cPus_zesT
vDD144 61|cPus_zssc
VREF14_2x/TEST_SELLV|s eo[cPu2_zssT
GND14]6 so|cPu2_z85C
GNDXTAL|7 s8{GNDCPU
X1_25(8 s7[vbocpu
x2_25|9 s6|cPU1_z85T
vooxTAL|10 55CPU1_Z85C
GNDPCI|11 s4{cPuo_zssT
vDDPCIf 12 53| cPu0_z85C
pcl4_2x|13 52|GNDNS
PCI3_2x|14 I 51[AvDD_Ns_sAs
PCi2_2x|15 < 50{NS_SAS1_z85T
PCI1_2x|16 el 49|NS_SAS1_285C
PCI0_2x|17 b 48|Ns_sAso_zssT
aNopel18 o 47|Ns_sAs0_zssC
vDDPCI|19 3 46|GNDNS
vDD48[20 45|vDDNS
48M_2x|21 44{Ns_sRc1_zssT
GND48|22 43Ns_src1_zssc
GND9s{23 42|Ns_srco_zssT
DOTe6_285T[24 41|Ns_srco_zssc
DOT96_285C|25 40|NC
AVDDY6[26 39|GNDSRC
TEST_MODE|27 38[avDD_SRC
CKPWRGD#/PD|28 37|vDDSRC
VDDSRC|29 36|sRc2_zssT
SRCO_285T(30 35SRC2_785C
SRCo_z850] 31 34{smc1_zssT
GNDSRC|32 33|src1_zssc
64-TSSOP

Note: Pins with * prefix have internal 120K pullup
Pins with v prefix have internal 120K pulldown

Features/Benefits
* Integrated 85-ohm differential terminations; saves 48
resistors compared to CK420BQ

® LP-HCSL outputs; up to 50% power savings compared to
standard CK420BQ

® 64-pin TSSOP and VFQFPN packages; smallest board
footprint

* Available in -40° to +85°C industrial temperature range
version; supports demanding operating environments

Output Features
¢ Differential outputs are LP-HCSL with integrated 85Q
terminations

* 11 — non-spreading interchangeable 100MHz differential
outputs

* 4 —“CPU” outputs
* 2 - “NS_SAS” outputs
* 2-“NS_SRC’” outputs
* 3 -“SRC” outputs
* 1-DOT96 96MHz output
* 1 —3.3V 48M output
5 - 3.3V PCI outputs
1-3.3V 14.318M output
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Note: Pins with * prefix have interal 120K pullup
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932SQL456 DATASHEET

64TSSOP Pin Descriptions

PIN # PIN NAME TYPE DESCRIPTION

1 SMBCLK IN |Clock pin of SMBUS circuitry, 5V tolerant

2 GND14 PWR [Ground pin for 14MHz output and logic.

3 AVDD14 PWR |Analog power pin for 14MHz PLL

4 VDD14 PWR |Power pin for 14MHz output and logic
14.318 MHz reference clock capable of driving 2 loads/ TEST_SEL latched input to enable test

5 VREF14_2x/TEST_SELLV | I/O [mode. The TEST_SEL input is a low threshold input. See the Electrical Tables and the Test
Clarification Table. This pin has a weak (~120Kohm) internal pull down.

6 GND14 PWR [Ground pin for 14MHz output and logic.

7 GNDXTAL PWR |Ground pin for Crystal Oscillator.

8 X1_25 IN |Crystal input, Nominally 25.00MHz.

9 X2 25 OUT [Crystal output, Nominally 25.00MHz.

10 VDDXTAL PWR [3.3V power for the crystal oscillator.

11 GNDPCI PWR |Ground pin for PCI outputs and logic.

12 VDDPCI PWR |3.3V power for the PCI outputs and logic

13 PCl4_2x OUT [3.3V PCI clock output

14 PCI3_2x OUT |3.3V PCI clock output

15 PCI2_2x OUT |[3.3V PCI clock output

16 PCI1_2x OUT |[3.3V PCI clock output

17 PCI0_2x OUT |3.3V PCI clock output

18 GNDPCI PWR [Ground pin for PCI outputs and logic.

19 VDDPCI PWR |3.3V power for the PCI outputs and logic

20 VDD48 PWR |3.3V power for the 48MHz output and logic

21 48M_2x OUT 3.3V 48MHz output

22 GND48 PWR |Ground pin for 48MHz output and logic.

23 GND96 PWR |Ground pin for DOT96 output and logic.

24 DOT96_Z85T ouT True clf)clf of !ow-poyver push-pull differential 96MHz output. Internally terminated to drive 850hm
transmission lines with no external components.

o5 DOT96_Z85C ouT C(?mplementary cloc?k (?f onv-powgr push-pull differential 96MHz output. Internally terminated to
drive 850hm transmission lines with no external components.

26 AVDD96 PWR |3.3V power for the 48/96MHz PLL and the 96MHz output and logic

o7 TEST _MODE IN TEST_MODE is a real tir.n.e inlput to select between Hi-Z and REF/N divider mode while in test
mode. Refer to Test Clarification Table.
CKPWRGD# is an active low input used to sample latched inputs and allow the device to Power

28 CKPWRGD#/PD IN [Up. PD is an asynchronous active high input pin used to put the device into a low power state.
The internal clocks and PLLs are stopped.

29 VDDSRC PWR |3.3V power for the SRC outputs and logic

30 SRCO_Z85T ouT True cl_oclf of !ow-poyver push-pull differential SRC output. Internally terminated to drive 850hm
transmission lines with no external components.

31 SRCO_Z85C ouT Cgmplementary cloc.:k Qf onv-powgr push-pull differential SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

32 GNDSRC PWR |Ground pin for SRC outputs and logic.

33 SRC1_785C ouT Cgmplementary cloc?k c_>f IO\_N-powgr push-pull differential SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

34 SRC1_785T ouT True cl.oclf of !ow-poyver push-pull differential SRC output. Internally terminated to drive 850hm
transmission lines with no external components.

35 SRC2._785C ouT Cgmplementary cloc?k c_>f IO\_N-powgr push-pull differential SRC output. Interally terminated to
drive 850hm transmission lines with no external components.

36 SRC2._785T ouT True cl.oclf of !ow-poyver push-pull differential SRC output. Internally terminated to drive 850hm
transmission lines with no external components.

37 VDDSRC PWR |3.3V power for the SRC outputs and logic

38 AVDD_SRC PWR |3.3V power for the SRC PLL analog circuits

39 GNDSRC PWR [Ground pin for SRC outputs and logic.

40 NC N/A [No Connection.
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932SQL456 DATASHEET

64TSSOP Pin Descriptions (cont.)

PIN # PIN NAME TYPE DESCRIPTION

41 NS_SRCO_Z85C ouT Com.plementary.clock of Iow-powgr p.ush-.pull dlfferentlal non-spreading SRC output. Internally
terminated to drive 850hm transmission lines with no external components.

42 NS_SRCO_Z85T ouT Tr_ue clock of Iow-po_we.r pu_sh-pull.d|fferent|al non-spreading SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

43 NS_SRC1_Z85C ouT Com.plementary.clock of Iow-powgr p.ush-.pull dlfferentlal non-spreading SRC output. Internally
terminated to drive 850hm transmission lines with no external components.

44 NS_SRC1_z85T ouT Tr_ue clock of Iow-po_we.r pu_sh-pull.dlfferentlal non-spreading SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

45 VDDNS PWR |3.3V power for the Non-Spreading differential outputs outputs and logic

46 GNDNS PWR [Ground pin for non-spreading differential outputs and logic.

47 NS_SASO_Z85C ouT Com_plementary_clock of Iow-powe_r p.ush-_pull dlfferentlal non-spreading SAS output. Internally
terminated to drive 850hm transmission lines with no external components.

48 NS_SAS0_Z85T ouT Tr.ue clock of Iow-po.we.r pu.sh-pullld|fferent|al non-spreading SAS output. Internally terminated to
drive 850hm transmission lines with no external components.

49 NS_SAS1 Z85C ouT Com_plementary_clock of Iow-powe_r p.ush-_pull dlfferentlal non-spreading SAS output. Internally
terminated to drive 850hm transmission lines with no external components.

50 NS_SAS1 Z85T ouT Tr.ue clock of Iow-po.we.r pu.sh-pullld|fferent|al non-spreading SAS output. Internally terminated to
drive 850hm transmission lines with no external components.

51 AVDD_NS_SAS PWR [3.3V power for the non-spreading SAS/SRC PLL analog circuits.

52 GNDNS PWR |Ground pin for non-spreading differential outputs and logic.

53 CPUO._Z85C ouT Cgmplementary cloc?k gf onv-powgr push-pull differential CPU output. Internally terminated to
drive 850hm transmission lines with no external components.

54 CPUO_Z85T ouT True clpck of |.0W-p0\.Ner push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

55 CPU1._Z85C ouT Cgmplementary cloc?k gf onv-powgr push-pull differential CPU output. Internally terminated to
drive 850hm transmission lines with no external components.

56 CPU1_Z85T ouT True clpck of |.0W-p0\.Ner push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

57 VDDCPU PWR |3.3V power for the CPU outputs and logic

58 GNDCPU PWR |Ground pin for CPU outputs and logic.

59 ouT Complementary clock of low-power push-pull differential CPU output. Intemally terminated to

CPU2_z85C drive 850hm transmission lines with no external components.

60 CPU2_785T ouT True cI.ock. of I.ow-pO\.Ner push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

61 CPU3_785C ouT C(_)mplementary clogk (?f onv-powgr push-pull differential CPU output. Internally terminated to
drive 850hm transmission lines with no external components.

62 CPU3_Z85T ouT True cI.ock. of I.ow-pO\.Ner push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

63 VDDCPU PWR [3.3V power for the CPU outputs and logic

64 SMBDAT 1/0 [Data pin of SMBUS circuitry, 5V tolerant
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932SQL456 DATASHEET

64VFQFPN Pin Descriptions

PIN # PIN NAME TYPE DESCRIPTION

1 |GNDPCI PWR |Ground pin for PCI outputs and logic.

2 [VDDPCI PWR [3.3V power for the PCI outputs and logic

3 |PCl4_2x OUT 3.3V PCI clock output

4 [PCI3 2x OUT [3.3V PCI clock output

5 |PCI2_2x OUT 3.3V PCI clock output

6 |PCI1_2x OUT [3.3V PCI clock output

7 |PCIO_2x OUT |3.3V PCI clock output

8 |GNDPCI PWR [Ground pin for PCI outputs and logic.

9 |VDDPCI PWR |3.3V power for the PCI outputs and logic

10 [vDDA48 PWR |3.3V power for the 48MHz output and logic

11 |48M_2x OUT [3.3V 48MHz output

12 |GND48 PWR |Ground pin for 48MHz output and logic.

13 [GND96 PWR |Ground pin for DOT96 output and logic.

14 |DOT96_z85T ouT True cI.ock. of I.ow-pO\.Ner push-pull differential 96MHz output. Internally terminated to drive 850hm
transmission lines with no external components.

15 |DOT96 785G ouT C(_)mplementary clogk (?f onv-powgr push-pull differential 96MHz output. Internally terminated to
drive 850hm transmission lines with no external components.

16 |AVDD96 PWR |3.3V power for the 48/96MHz PLL and the 96MHz output and logic

17 |TEST MODE IN TEST_MODE is a real tlr.n.e |n.put to select between Hi-Z and REF/N divider mode while in test
mode. Refer to Test Clarification Table.
CKPWRGD# is an active low input used to sample latched inputs and allow the device to Power

18 |CKPWRGD#/PD IN [Up. PD is an asynchronous active high input pin used to put the device into a low power state.
The internal clocks and PLLs are stopped.

19 [VDDSRC PWR |3.3V power for the SRC outputs and logic

20 |SRco zssT ouT True cI.ock. of I.ow-pO\.Ner push-pull differential SRC output. Internally terminated to drive 850hm
transmission lines with no external components.

21 |smco_zssc ouT C(?mplementary clogk (?f onv-powgr push-pull differential SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

22 |GNDSRC PWR |Ground pin for SRC outputs and logic.

23 |SRc1 zssc ouT Cgmplementary cloc?k gf onv-powgr push-pull differential SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

o4 |SRct zesT ouT True clpck of |.0W-p0\.Ner push-pull differential SRC output. Internally terminated to drive 850hm
transmission lines with no external components.

25 |SRc2 z8sc ouT Cgmplementary cloc?k gf onv-powgr push-pull differential SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

o6 |SRc2 zssT ouT True clpck of |.0W-p0\.Ner push-pull differential SRC output. Internally terminated to drive 850hm
transmission lines with no external components.

27 |VDDSRC PWR |3.3V power for the SRC outputs and logic

28 |AVDD_SRC PWR [3.3V power for the SRC PLL analog circuits

29 |GNDSRC PWR [Ground pin for SRC outputs and logic.

30 |NC N/A [No Connection.

31 |NS_SRCO_Z85C ouT Com.plementary.clock of Iow-powgr p.ush-.pull d|fferent|al non-spreading SRC output. Internally
terminated to drive 850hm transmission lines with no external components.

32 |Ns_SRco_zssT ouT Tr_ue clock of Iow-po_we.r pu.sh-pull.dlfferentlal non-spreading SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

33 |NS_SRC1_z85C ouT Com.plementary.clock of Iow-powgr p.ush-.pull d|fferent|al non-spreading SRC output. Internally
terminated to drive 850hm transmission lines with no external components.

34 |NS_SRc1 zssT ouT Tr_ue clock of Iow-po_we.r pu.sh-pull.dlfferentlal non-spreading SRC output. Internally terminated to
drive 850hm transmission lines with no external components.

35 |VDDNS PWR |3.3V power for the Non-Spreading differential outputs outputs and logic

36 |GNDNS PWR |Ground pin for non-spreading differential outputs and logic.

37 |NS_SAS0_z85C ouT Com_plementary_clock of Iow-powe_r p.ush-.pull dlfferentlal non-spreading SAS output. Internally
terminated to drive 850hm transmission lines with no external components.

38 |NS_SAS0._z85T ouT Tr.ue clock of Iow-po.we.r pu.sh-pullldlfferentlal non-spreading SAS output. Internally terminated to
drive 850hm transmission lines with no external components.
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932SQL456 DATASHEET

64VFQFPN Pin Descriptions (cont.)

PIN # PIN NAME TYPE DESCRIPTION

39 |NS_SAS1 z85C ouT Com.plementary.clock of Iow-powgr p.ush-.pull dlfferent|al non-spreading SAS output. Interally
terminated to drive 850hm transmission lines with no external components.

40 |NS_SAS1 z8sT ouT Tr.ue clock of Iow-pqwe_r pu_sh-pull.dlfferentlal non-spreading SAS output. Internally terminated to
drive 850hm transmission lines with no external components.

41 [AVDD_NS_SAS PWR |3.3V power for the non-spreading SAS/SRC PLL analog circuits.

42 |GNDNS PWR |Ground pin for non-spreading differential outputs and logic.

43 |cPuo_zssc ouT C(?mplementary cloc.:k (?f onv-powgr push-pull differential CPU output. Internally terminated to
drive 850hm transmission lines with no external components.

44 |cPuo_z85T ouT True clf)clf of !ow-poyver push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

45 |cPU1_z85C ouT C(?mplementary cloc.:k (?f onv-powgr push-pull differential CPU output. Internally terminated to
drive 850hm transmission lines with no external components.

46 |cPU1 Z85T ouT True clf)clf of !ow-poyver push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

47 |[vDDCPU PWR |3.3V power for the CPU outputs and logic

48 |GNDCPU PWR |Ground pin for CPU outputs and logic.

49 |cPu2 z8sc ouT Cgmplementary clogk c_)f onv-powgr push-pull differential CPU output. Internally terminated to
drive 850hm transmission lines with no external components.

50 |cPu2 zssT ouT True cl.oclf of !ow-poyver push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

51 |cPus z8sc ouT Cgmplementary clogk c_)f onv-powgr push-pull differential CPU output. Internally terminated to
drive 850hm transmission lines with no external components.

52 |cpus zssT ouT True cl.oclf of !ow-poyver push-pull differential CPU output. Internally terminated to drive 850hm
transmission lines with no external components.

53 |VDDCPU PWR |3.3V power for the CPU outputs and logic

54 |SMBDAT 1/0O |Data pin of SMBUS circuitry, 5V tolerant

55 [SMBCLK IN |Clock pin of SMBUS circuitry, 5V tolerant

56 [GND14 PWR |Ground pin for 14MHz output and logic.

57 |AVDD14 PWR |Analog power pin for 14MHz PLL

58 [VDD14 PWR |Power pin for 14MHz output and logic
14.318 MHz reference clock capable of driving 2 loads/ TEST_SEL latched input to enable test

59 |VvREF14_2x/TEST_SELLV| I/O |mode. The TEST_SEL input is a low threshold input. See the Electrical Tables and the Test
Clarification Table. This pin has a weak (~120Kohm) internal pull down.

60 |GND14 PWR |Ground pin for 14MHz output and logic.

61 |[GNDXTAL PWR |Ground pin for Crystal Oscillator.

62 |X1._25 IN |Crystal input, Nominally 25.00MHz.

63 |X2_25 OUT |Crystal output, Nominally 25.00MHz.

64 |VDDXTAL PWR |3.3V power for the crystal oscillator.

65 |EPAD GND |Epad should be connected to ground.
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932SQL456 DATASHEET

Block Diagram
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932SQL456 DATASHEET

Power Supply and Test Loads

Power Group Pin Numbers

VFQFPN TSSOP Description
VDD [GND| VDD | GND
57 56 3 2 [14MHz PLL Analog
58 60 4 6 |REF14M Output and Logic
64 61 10 7 |25MHz XTAL
2,9 |1,8]12,19]11, 18|PCI Outputs and Logic
10 12 20 22 |48MHz Output and Logic
16 13 26 23 [96MHz PLL Analog, Output and Logic
19,27 | 22 |29, 37] 32 |SRC Outputs and Logic
28 29 38 39 |SRC PLL Analog
35 36 | 45 46 |Non-Spreading Differential Outputs & Logic
41 42 51 52 |NS-SAS/SRC PLL Analog
47,53 | 48 | 57,63| 58 |CPU Outputs and Logic

Low-Power Differential Output (w/Integrated Rs) Test Load

10 inches
Zo = 85Q

[T

-||—|

10 inches
Zo = 50Q

Rs=29Q and 20 inches for REF

l

Alternate Terminations

-

Alternate termination for driving 100Q transmission lines

Zo = 1000 )_l

-n—|l—

The 932SQL456 can also drive other logic levels such as LVPECL, LVDS, and CML. See “AN-891 Driving LVPECL, LVDS, and
CML Logic with IDT's "Universal" Low-Power HCSL Outputs” for details.

REVISION B 09/29/15
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932SQL456 DATASHEET

Functionality Tables

932SQL456 Functionality

NS_SAS
CPU SRC PCI REF NS_SRC | DOT96 USB
100 100 33.33 14.318 100.00 96.00 48.00 MHz
932SQL456 Power Down Functionality
. Single-
. . Single-
CKPWRGD#/pD | Differential | o joq | ended
Outputs Outputs Outputs
w/Latch
1 Low/Low Low Low'
0 Running
1. Single-ended outputs with a Latch will be Hi-Z until
the first application of CKPWRGD#.
Clock AC Tolerances
NS_SAS,
CPU, SRC| NS_SRC PCI DOT96 48MHz REF
PPM tolerance 100 100 100 100 100 100 ppm
Cycle to Cycle Jitter 50 50 250 50 250 250 ps
Spread| 0.00% 0.00% 0.00% 0 0.00% 0.00% Y%
Clock Periods—Outputs
Measurement Window
1 Clock 1us 0.1s 0.1s 0.1s 1us 1 Clock
Center
SSCOFF | Freq. | -c2c jitter -SSC - ppm 0 ppm *+ ppm +SSC +c2c jitter [Units| Notes
MHz AbsPer Short-Term | Long-Term Period Long-Term | Short-Term AbsPer
Min Avel:age Avet:age Nominal Average Average Max
Min Min Max Max
SRC,
NS_SAS, | 100.000 | 9.94900 9.99900 10.00000 10.00100 10.05100 | ns
NS_SRC 1,2
PCI 33.333 | 29.74700 29.99700 30.00000 30.00300 30.25300 | ns 1,2
DOT96 96.000 10.36563 10.41563 10.41667 10.41771 10.46771 | ns 1,2
48MHz 48.000 20.58125 20.83125 20.83333 20.83542 21.08542 ns 1,2
REF 14.318 | 69.78429 69.83429 69.84128 69.84826 69.89826 | ns 1,2

'Guaranteed by design and characterization, not 100% tested in production.

2 All Long Term Accuracy specifications are guaranteed with the assumption that the REF output is tuned to exactly 14.31818MHz.
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932SQL456 DATASHEET

Absolute Maximum Ratings

Stresses above the ratings listed below can cause permanent damage to the 932SQL456. These ratings, which are standard
values for IDT commercially rated parts, are stress ratings only. Functional operation of the device at these or any other
conditions above those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum
rating conditions for extended periods can affect product reliability. Electrical parameters are guaranteed only over the
recommended operating temperature range.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS | NOTES

3.3V Core Supply Voltage| VDDA 4.6 Vv 1,2

3.3V Logic Supply Voltage VDD 4.6 V 1,2
Input Low Voltage Vi GND-0.5 Vv 1
Input High Voltage Vi Except for SMBus interface Vppt+0.5V V 1
Input High Voltage V\HsvB SMBus clock and data pins 5.5V \Y 1
Storage Temperature Ts -65 150 C 1
Junction Temperature Tj 125 °C 1
Case Temperature Tc 110 °C 1
Input ESD protection ESD prot Human Body Model 2000 \ 1

'Guaranteed by design and characterization, not 100% tested in production.
2 Operation under these conditions is neither implied nor guaranteed.

Electrical Characteristics—Current Consumption
TA = Taug; Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | NOTES
. All outputs active @ 100MHz,
Operating Supply Current | Ipps.30p C, = Full load: 217 250 mA 1
Powerdown Current Ipba.3ppz 4.3 8 mA 1

'Guaranteed by design and characterization, not 100% tested in production.

AC Electrical Characteristics—CPU, SRC, NS_SAS, NS_SRC, DOT96 LP-HCSL
Outputs

TA = Tams: Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | NOTES
Duty Cycle too Measured differentially, PLL 45 49 6% 55 %
Mode
A I SRC output
Skew, Output to Output tskasrc cross & OutpuS, 23 50 ps 1
V1= 50%
Skew, Output to Output tskacpu Across all CPU outputs, 24 50 ps 1
V1= 50%
. _ CPU, SRC, NS_SAS outputs 6 50 ps 1,3
Jitter, Cycle to cycle ticye-cyc DOT96 output 5 50 bs 13

'Guaranteed by design and characterization, not 100% tested in production.
2Z0=85Q (differential impedance).
3 Measured from differential waveform
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Electrical Characteristics—Input/Supply/Common Parameters
TA = Tawvg; Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | NOTES
Operating Voltage V 3.135 3.3 3.465 V
Ambient Operating Commmercial range 0 70 °C
Temperat Tave
perature -
Industrial range -40 85 °C
Single-ended inputs, except
Input High Voltage A\ SMBus, low threshold and tri- 2 Vpp+ 0.3 \Y
level inputs
Single-ended inputs, except
Input Low Voltage ViL SMBus, low threshold and tri- [GND - 0.3 0.8 \Y
level inputs
| Single-ended inputs, 5 5 A
IN Vin = GND, V) = VDD ) !
Input Current Single-ended inputs.
Vin = 0 V; Inputs with internal
linP pull-up resistors -200 200 uA
Vn = VDD; Inputs with internal
pull-down resistors
Low Threshold Input- o
ngh Voltage VIH_FS 3.3V +/-6% 0.7 VDD +0.3 \Y
Low Threshold Input- o )
Low Voltage ViLFs 3.3V +/-56% Vss-0.3 0.35 \
Input Frequency F; 25.00 MHz 2
Pin Inductance Loin 7 nH 1
Cin Logic Inputs 5 pF 1
Capacitance Cour Output pin capacitance 5 pF 1
Cinx X1 & X2 pins 5 pF 1
From Vpp Power-Up and after
Clk Stabilization Tstas input clock stabilization or de- 1.8 ms 2
assertion of PD# to 1st clock
. Differential output enable after
Tdrive_PD# tbRvPD PD# de-assertion 300 us 1,3
Tfall te Fall time of control inputs 5 ns 1,2
Trise tr Rise time of control inputs 5 ns 1,2
SMBus Input Low
Voltage Viswe 08 v
SMBus Input
High Voltage ViHsms 2.1 Vbpsms \
SMBus Output
Low Volt agpe VoLsms @ lpyLiup 0.4 \Y
SMBus Sink Current lpuLLUP @ VoL 4 mA
Nominal Bus Voltage VppswvBs 3V to 5V +/- 10% 2.7 5.5 \Y 1
SCLK/SDATA Rise Time | tagus | WX VIL- 0'3‘2)5;0 (Min VIH + 1000 ns 1
SCLK/SDATA Fall Time | trge | VN VIH+ 061 523)“’ (Max VIL - 300 ns 1
SMBus Operating .
Frequency fsmp SMBus operating frequency 400 kHz
'Guaranteed by design and characterization, not 100% tested in production.
2Control input must be monotonic from 20% to 80% of input swing.
3Time from deassertion until outputs are >200 mV
LOW-POWER CK420BQ DERIVATIVE FOR PCIE SEPARATE CLOCK ARCHITECTURES 10 REVISION B 09/29/15
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DC Electrical Characteristics—CPU, SRC, NS_SAS, NS_SRC, DOT96 LP-HCSL
Outputs

TA = Tams, Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | NOTES

Slew rate dVv/dt Scope averaging on 2 3.3 4.5 Vins | 1,2 3

Slew rate matching AdV/dt Slew rate matching, Scope 111 20 % | 1,24
averaging on

Rise/Fall Time Matching |  ATrf Rise/fall matching, Scope 9.0 125 ps | 1,89

averaging off

Voltage High VHigh | Statistical measurementon | g, 845 850
single-ended signal using

. . mV
Voltage Low VLow oscilloscope math function. | 5, 122 150
(Scope averaging on)
Max Voltage Vmax Measurement on single ended 1026 1150 mV 1,7
Min Voltage Vmin signal using absolute value. -300 -22 1,7
Crossing Voltage (abs) |Vcross_abs Scope averaging off 250 482 550 mV 1,5
Crossing Voltage (var) A-vcross Scope averaging off 22 140 mV 1,6

'Guaranteed by design and characterization, not 100% tested in production. Zo=85Q (differential impedance).
2 Measured from differential waveform

3 Slew rate is measured through the Vswing voltage range centered around differential OV. This results in a +/-150mV window
around differential OV.

4 Matching applies to rising edge rate for Clock and falling edge rate for Clock#. It is measured using a +/-75mV window
centered on the average cross point where Clock rising meets Clock# falling. The median cross point is used to calculate the
voltage thresholds the oscilloscope is to use for the edge rate calculations.

® Vicross is defined as voltage where Clock = Clock# measured on a component test board and only applies to the differential
rising edge (i.e. Clock rising and Clock# falling).

8 The total variation of all Vcross measurements in any particular system. Note that this is a subset of V_cross_min/max
(V_cross absolute) allowed. The intent is to limit Vcross induced modulation by setting V_cross_delta to be smaller than

7 Includes overshoot and undershoot.
8 Measured from single-ended waveform
® Measured with scope averaging off, using statistics function. Variation is difference between min and max.

Electrical Characteristics—48MHz

TA = Tams; Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | NOTES
Output High Voltage Vou loy=-1 mA 2.4 V
Output Low Voltage VoL loo=1mA 0.55 \Y
Clock High Time ThicH 1.5V 8.094 10.036 | ns 1
Clock Low Time Tiow 1.5V 7.694 9.836 ns 1
Edge Rate tsiewrt USB Rising/Falling edge rate 1 1.7 2 V/ns 1,2
Duty Cycle iy Vr=15V 45 50.4 55 % 1
Jitter, Cycle to cycle ticyc-cyc V=15V 29 250 ps 1

See "Power Supply and Test Loads" page for termination circuits
'Guaranteed by design and characterization, not 100% tested in production.
2 Measured between 0.8V and 2.0V
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Electrical Characteristics—PCI

TA = Tams; Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | NOTES
Output High Voltage Vo loy=-1mA 2.4 \Y
Output Low Voltage VoL lo=1mA 0.55 Vv
Clock High Time ThigH 1.5V 12 ns 1
Clock Low Time TLow 1.5V 12 ns 1
Edge Rate tsiewr/t Rising/Falling edge rate 1 1.7 4 V/ns 1,2
Duty Cycle dq Vi=15V 45 50.6 55 Y% 1
Group Skew tskew V=15V 496 550 ps 1
Jitter, Cycle to cycle ticyc-cyc V=15V 23 250 ps 1

See "Power Supply and Test Loads" page for termination circuits
'Guaranteed by design and characterization, not 100% tested in production.
2 Measured between 0.8V and 2.0V

Electrical Characteristics—Phase Jitter Parameters
TA = Tams; Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX LIITVIDIT UNITS [ Notes
1,2,3,
tiphPCleG1 PCle Gen 1 24.8 30 86 ps (p-p) 6
PCle Gen 2 Lo Band ps
¢ 10kHz < f < 1.5MHz 0.54 0.7 3 (rms) 12,6
jphPCleG2 .
PCle Gen 2 ngh Band 29 2.6/3 3.1 ps 12,6
1.5MHz < f < Nyquist (50MHz) (rms)
PCle Gen 3 Common Clock s 124
tionpciecacom| (PLL BW of 2-4MHz. CDR = 0.46 0.6 1 (rfns) 6 ’
10MHz)
PCle Gen 3 Separate
. tishpcieassrn | Reference no Spread (SRnS) 0.6 0.7 ps 1,2,4,
Phase Jitter s (PLL BW of 2-4MHz. CDR = 0.46 ' ' (rms) | 6
10MHz)
QPI & SMI s
(100MHz, 4.8Gb/s, 6.4Gb/s 0.24 0.4 0.5 P 1,5,6
(rms)
12U1)
tiohaPi_smi QPI & SMI ps
- 0.13 0.15 0.3 1,5,6
(100MHz, 8.0Gb/s, 12Ul) (rms) o
QPI & SMI ps
(100MHz, 9.6Gb/s, 12UI) 0.1 0.13 0.2 (rms) 1,56
S
tiohsasi2a SAS 12G 0.84 1.1/1.2 1.3 (rfns) 1,5,6

! Guaranteed by design and characterization, not 100% tested in production.

2 See http://www.pcisig.com for complete specs

8 Sample size of at least 100K cycles. This figures extrapolates to 108ps pk-pk @ 1M cycles for a BER of 1-12.
4 Subject to final radification by PCI SIG.

5 Calculated from Intel-supplied Clock Jitter Tool v 1.6.6

6 Applied to SRC, CPU and NS_SRC, NS_SAS outputs, second figure if present applies to -40C.
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Electrical Characteristics—REF14M

TA = Tamg:; Supply Voltage VDDx = 3.3 V +/-5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | Notes
Output High Voltage Von lon=-1mA 2.4 \Y
OUtpUt Low Voltage Voo loo=1mA 0.55 V
Clock High Time ThigH 1.5V 27.5 ns 1
Clock Low Time Tiow 1.5V 27.5 ns 1
Edge Rate tstewr/t Rising/Falling edge rate 1 1.9 4 V/ns 1,2
Duty Cycle diq V=15V 45 50.2 55 % 1
Jitter, Cycle to cycle ticyc-cyc Vr=15V 19 250 ps 1

See "Power Supply and Test Loads" page for termination circuits
'Guaranteed by design and characterization, not 100% tested in production.
2 Measured between 0.8V and 2.0V

Test Clarification Table

Comments HW SW
TEST_MOD | TEST REF/N or
TEST_SEL E ENTRY BIT HI-Z
HW PIN HW PIN B6b6 Béb7 | OUTPUT

0 X 0 X NORMAL
Power-up w/ TEST_SEL =1 (>0.7V) to enter test 1 0 X 0 HI-Z
mode. TEST_SEL is low threshold input. Cycle power 1 0 X 1 REF/N
to disable test mode. 1 1 X 0 REF/N

1 1 X 1 REF/N

0 X 1 0 HI-Z

If TEST_SEL HW pin is 0 during power-up,
test mode can be selected through B6b6.

If test mode is selected by B6b6, then B6b7
is used to select HI-Z or REF/N 0 X 1 1 REF/N
FS_B/TEST_Mode pin is not used.
Cycle power to disable test mode.

B6b6: 1= ENTER TEST MODE, Default = 0 (NORMAL OPERATION)
B6b7: 1= REF/N, Default = 0 (HI-Z)
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General SMBus Serial Interface Information for 932SQL456

How to Write

* Controller (host) sends a start bit
* Controller (host) sends the write address

N+X-1

IDT clock will acknowledge
* Controller (host) sends the beginning byte location = N
IDT clock will acknowledge
Controller (host) sends the byte count = X
IDT clock will acknowledge
Controller (host) starts sending Byte N through Byte

IDT clock will acknowledge each byte one at a time
Controller (host) sends a Stop bit

How to Read

Controller (host) will send a start bit
Controller (host) sends the write address
IDT clock will acknowledge
Controller (host) sends the beginning byte location = N
IDT clock will acknowledge
Controller (host) will send a separate start bit
Controller (host) sends the read address

IDT clock will acknowledge
IDT clock will send the data byte count = X
IDT clock sends Byte N+X-1
IDT clock sends Byte 0 through Byte X (if Xy, was

written to Byte 8)

Controller (host) will need to acknowledge each byte
Controller (host) will send a not acknowledge bit
Controller (host) will send a stop bit

Index Block Write Operation

Index Block Read Operation

Controller (Host)

IDT (Slave/Receiver)

Controller (Host)

IDT (Slave/Receiver)

T | starTbit
Slave Address D2,
WR WRite
ACK
Beginning Byte = N
| ACK
Data Byte Count = X
| ACK
Beginning Byte N x
“%.U ACK
0]
0] o
0] o
o]
Byte N+ X - 1
ACK
P stoP bit
Read Address Write Address
D3(H) D2y,

T | starToit
Slave Address D2y
WR WRite
ACK
Beginning Byte = N
ACK
RT Repeat starT
Slave Address D31,
RD ReaD
ACK
Data Byte Count=X
ACK
Beginning Byte N
ACK
0]
0] O
0] o O
o &
x Byte N+ X -1
N Not acknowledge
P stoP bit

LOW-POWER CK420BQ DERIVATIVE FOR PCIE SEPARATE CLOCK ARCHITECTURES 14
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NOTE: Pin numbers refer to TSSOP
SMBus Table: Output Enable Register

Byte 0 | Pin # Name Control Function Type 0 1 Default
Bit 7 24/25 DOT96 Enable Output Enable RW Disable-Low/Low Enable 1
Bit 6 50/49 NS_SAS1 Enable Output Enable RW | Disable-Low/Low Enable 1
Bit 5 48/47 NS_SASO Enable Qutput Enable RW | Disable-Low/Low Enable 1
Bit 4 44/43 NS_SRC1 Enable Output Enable RW | Disable-Low/Low Enable 1
Bit 3 42/41 NS_SRCO Enable Output Enable RW | Disable-Low/Low Enable 1
Bit 2 36/35 SRC2 Enable Output Enable RW | Disable-Low/Low Enable 1
Bit 1 34/33 SRC1 Enable Output Enable RW | Disable-Low/Low Enable 1
Bit 0 30/31 SRCO Enable Output Enable RW | Disable-Low/Low Enable 1

SMBus Table: Output Enable Register

Byte 1 | Pin # Name Control Function Type 0 1 Default
Bit 7 5 REF14_2x Enable Output Enable RW Disable-Low Enable 1
Bit 6 RESERVED 0
Bit 5 RESERVED 0
Bit 4 62/61 CPU3 Output Enable RW | Disable-Low/Low Enable 1
Bit 3 60/59 CPU2 Output Enable RW Disable-Low/Low Enable 1
Bit 2 56/55 CPU1 Output Enable RW | Disable-Low/Low Enable 1
Bit 1 54/53 CPUO Output Enable RW | Disable-Low/Low Enable 1
Bit 0 RESERVED 0

SMBus Table: Output Enable Register

Byte 2 | Pin # Name | Control Function | Type | 0 1 Default
Bit 7 RESERVED 0
Bit 6 RESERVED 0
Bit 5 13 PCl4 Enable Output Enable RW Disable-Low Enable 1
Bit 4 14 PCI3 Enable Output Enable RW Disable-Low Enable 1
Bit 3 15 PCI2 Enable Output Enable RW Disable-Low Enable 1
Bit 2 16 PCI1 Enable Output Enable RW Disable-Low Enable 1
Bit 1 17 PCI0 Enable Output Enable RW Disable-Low Enable 1
Bit 0 21 48MHz Enable Output Enable RW Disable-Low Enable 1

SMBus Table: Differential Amplitude Control

Byte 3 | Pin # Name Control Function Type 0 1 Default
Bit 7 CPU AMPLITUDE 1 CPU Vhigh RW 00 = 700mV 01 = 800mV 0
Bit 6 CPU AMPLITUDE 0 RW 10 = 900mV 11 = 1000mV 1
Bit 5 SRC AMPLITUDE 1 SRC Vhigh RW 00 = 700mV 01 = 800mV 0
Bit 4 SRC AMPLITUDE 0 RW 10 = 900mV 11 = 1000mV 1
B!t 3 DOT96 AMPLITUDE 1 DOT96 Vhigh RW 00 = 700mV 01 = 800mV 0
Bit 2 DOT96 AMPLITUDE 0 RW 10 = 900mV 11 = 1000mV 1
Bit 1 NS-SAS/SRC AMPLITUDE 1 . RW 00 = 700mV 01 = 800mV 0
Bit 0 NS-SAS/SRC AMPLITUDE 0 | o SAS/SRCVhigh = ==5—="500mv | 11 = 1000mv 1

SMBus Table: Reserved

Byte 4 | Pin # Name | Control Function | Type | 0 1 Default
Bit 7 RESERVED 0
Bit 6 RESERVED 0
Bit 5 RESERVED 0
Bit 4 RESERVED 0
Bit 3 RESERVED 0
Bit 2 RESERVED 0
Bit 1 RESERVED 1
Bit 0 RESERVED 1
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SMBus Table: Reserved

Byte 5 | Pin # Name | Control Function | Type | 0 1 Default
Bit 7 RESERVED 0
Bit 6 RESERVED 0
Bit 5 RESERVED 0
Bit 4 RESERVED 0
Bit 3 RESERVED 0
Bit 2 RESERVED 1
Bit 1 RESERVED 1
Bit 0 RESERVED 1

SMBus Table: Test Mode and CPU/SRC/PCI Frequency Select Register

Byte 6 | Pin # Name Control Function Type 0 1 Default
Bit 7 - Test Mode Test Mode Type RW Hi-Z REF/N 0
Bit 6 - Test Select Select Test Mode RW Disable Enable 0
Bit 5 - RESERVED 0
Bit 4 - RESERVED 1
Bit 3 - RESERVED 0
Bit 2 - RESERVED 0
Bit 1 - RESERVED 1
Bit 0 - RESERVED 1

SMBus Table: Vendor & Revision ID Register

Byte 7 | Pin # Name Control Function Type 0 | 1 Default
Bit 7 - RID3 R 0
Bit 6 - RID2 REVISION ID R 0 for A rev 0
Bit 5 - RID1 (10h for A rev) R 0
Bit 4 - RIDO R 0
Bit 3 - VID3 R 0
Bit 2 - VID2 R 0
Bit 1 . VID1 VENDOR ID R 0001 for ICS/IDT o
Bit 0 - VIDO R 1

SMBus Table: Byte Count Register

Byte 8 | Pin # Name Control Function Type 0 | 1 Default
Bit 7 - BC7 RW 0
Bit 6 - BC6 RW 0
Bit 5 - BC5 RW | Writing to this register will configure 0
Bit 4 - BC4 Byte Count RW __| how many bytes will be read back, 0
Bit 3 - BC3 Programming b(7:0) RW default is A bytes. 0
Bit 2 - BC2 RW (0to9 0
Bit 1 - BC1 RW 0
Bit 0 - BCO RW 1

SMBus Table: Device ID Register

Byte 9 | Pin # Name Control Function Type 0 1 Default
Bit 7 DID7 R - - 0
Bit 6 DID6 R - - 1
Bit 5 DID5 R - - 0
Bit 4 DID4 Device ID R - - 0
Bit 3 DID3 (46 hex) R - - 0
Bit 2 DID2 R - - 1
Bit 1 DID1 R - - 1
Bit 0 DIDO R - - 0
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Recommended Crystal Characteristics (3225 package)

PARAMETER VALUE UNITS NOTES
Frequency 25 MHz 1
Resonance Mode Fundamental - 1
Frequency Tolerance @ 25°C +20 PPM Max 1
Frequency. Stability, ref @ 25°C Over 20 PPM Max 1
Operating Temperature Range
Temperature Range (commerical) 0~70 °C 1
Temperature Range (industrial) -40~85 °C 2
Equivalent Series Resistance (ESR) 50 Q Max 1
Shunt Capacitance (Cp) 7 pF Max 1
Load Capacitance (C,) 8 pF Max 1
Drive Level 0.3 mW Max 1
Aging per year 15 PPM Max 1
Notes:
1. IDT 603-25-150JA4C or 603-25-150JA4l
Marking Diagrams
{
ICS ICS
LOT 932SQL456AL
YYWW LOT
932SQL456AGL COO YYWW
o
64TSSOP 64VFQFPN
(
ICS ICS
LOT 32SQL456AIL
YYWW LOT
932SQL456AIL COO YYWW
(
64TSSOP 64VFQFPN
Notes:

. “L” denotes Pb-free, RoHS compliant.

. “LOT” denotes the lot number.

. “YYWW?” denotes the last two digits and week the part was assembled.

. “A” denotes the device revision designator.
. Bottom marking (TSSOP only): country of origin.

1
2
3
4. “COQ” denotes the country of origin.
5
6
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Package Outline and Package Dimensions (64-pin TSSOP)

INDEX

A2

Millimeters Inches*

Symbol Min Max Min Max
A - 1.20 - .047
A1 0.05 0.15 .002 .006
A2 0.80 1.05 0.32 0.41
b 0.17 0.27 .007 .01
c 0.09 0.20 .0035 .008
D 16.90 17.10 .665 .673

E 8.10 BASIC 0.319 BASIC
E1 6.00 6.20 .236 244

e 0.50 BASIC 0.020 BASIC
aaa - 0.10 - .004
L 0.45 0.75 .018 .030

a 0° 8° 0° 8°

*For reference only. Controlling dimensions in mm.
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imensions

NLG64 Package Outline and Package D

A

INDEX AREA
<D/2 X E/2

OPTION 1

T0P VIEW

[ZTcec]C] A3

NOTES:

SAW VERSION

SEE DETAIL B
|//\\../

DATUM (A — | -

IR

£\ (NE-D X [E]

PINL INDICATOR

SEE DETAIL B

T SEATING PLANE

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

3. N IS THE TOTAL NUMBER OF TERMINALS.

b THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION
SHALL CONFORM TO JEDEC PUBLICATION 95 SPP-002. DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE

ETHER A MOLD OR MARKED FEATURE.

9 DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED
BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.

b ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E

SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

b CORNER LEAD CHAMFERS ARE APPLIED TO MAINTAIN MINIMUM CORNER

LEAD SPACING (8 PLACES).

0.47 REF.

DETAIL B

CORNER LEAD
CHAMFER DETAILS

A

REVISIONS
REV DESCRIPTION DATE APPROVED
00 INITIAL RELEASE 01/12/05 PKP
o1 CHANGE D2 AND E2 TO FOLLOW 08/18/06 U W
JEDEC GUIDELINE
02 ADD OPTION 2 09/03/08] R. TOR
03 ADD PUNCH VERSION PAGE 3 01/07 /09 R. TOR
04 PAGE 1, OPTION 2 PAGE 3 4/14/09 R. TOR
05 | ADD OPTION3 PAGE 1, OPTION 2 PAGE 3| 5/20/09 R. TOR
06 | Ok DRSS ornon 15300 P2 | 7/11/13 KS
ADD LAND PATTERN
07 ADD OPTION 5 IN PAGE 2 05/20/14 CK LEE

NX L

ek

DETAIL B

A

,M
/ f
TERMINAL TIP, TYP

X+ 1

TOLERANCES
UNLESS SPECIFIED

DECIMAL ANGULAR

XX+ .05
XXX+ .

=.| @)IDT

030 www.IDT.com

6024 SILVER CREEK
VALLEY ROAD. SAN JOSE,

CA 95138

PHONE: (408) 284-8200
FAX: (408) 284—3572

APPROVALS | DATE

DRAWN

TTE NL/NLG PACKAGE OUTLINE

PXP 11/04/04 9.0 x 9.0 mm BODY
CHECKED VFQFP-N
SIZE | DRAWING No. REV
C PSC—4147 07
DO NOT SCALE DRAWNG _mzmm._. 1 0F 4
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ions table.

2 dimens

ion

, cont. Use Opt

imensions

NLG64 Package Outline and Package D

OPTION 2

o
i
e
S
£
=z
-
=
Z

PIN 1 LD.

BOTTOM VIEW
E2
|
Juuuuuuuluuuuuuuyu
-] | - *
) I o -
= _ g
) ! d
P _ d
=) ! =
M -} _ d
= — ] =N
=) = #
) _ d
- _ d 3
o | - =
-) _ d A
=) _ = m
) a 2
S _ ﬁfnz ,H
3DDDDDDDA__W.DDq_mJHTDDDJ
[$]o.10@[c]A[B] c‘_ _vl el
S
m COMMON DIMENSIONS m
L [ MIN: NOM. | MAX. | ©
Al o 0.02 0.05
A3 - 0.20 REF, -
X b/2 - -
TOLERANCES OF FORM AND POSITION
obb 0.10
ccc 0.10
ddd 0.05
NOTE :

1. DRAWING CONFORMS TO JEDEC REFERENCE MO-220 REV. | VARIATION VMMD—4

REVISIONS
REV DESCRIPTION DATE APPROVED
00 INITIAL RELEASE 01/12/05 PKP
01 CHANGE D2 AND E2 TO FOLLOW |08/18/06 U W
JEDEC GUIDELINE
02 ADD OPTION 2 09/03/08| R. TOR
03 ADD PUNCH VERSION PAGE 3 01/07/09 R. TOR
04 PAGE 1, OPTION 2 PAGE 3 4/14/09 R. TOR
05 |ADD OPTION3 PAGE 1, OPTION 2 PAGE 3| 5/20/09 R. TOR
06 | B NN T 1310 a2 | 71/ | ks
ADD LAND PATTERN
07 ADD OPTION 5 IN PAGE 2 05/20/14 CK LEE
OPTION 1 OPTION 2 OPTION 3 OPTION 4
DIMENSIONS DIMENSIONS DIMENSIONS DIMENSIONS
PACKAGE]  64L 9.0x9.0 - 0.50 PACKAGE] 4L 9.0x9.0 - 0.50 PACKAGE]  64L 9.0x90 - 050 PACKAGE 4L 9.0x9.0 - 0.50
REF, | MIN. [ NOM. | MAX. REF. | MIN. | NOM._ | MAX. REF, | MIN. [ NOM. | MAX. REF. | MIN. | NOM, | MAX.
A 080 [ 050 1.00 A 080 | 090 1.00 A 080 [ 050 1.00 A 080 | 090 1.00
b o8| o025 | o= b o8| o025 | o030 b 018 [ oes 0.30 b o8| 025 | 030
D 890 | 900 [ a40 D 9,00 BSC D 9,00 BSC D 900 BSC
D2 7.00 715|725 D2 60 615 625 2 75 | 76 |77 D2 42 43 4.4
E 890 | 9.00 910 E 9.00 BSC E 9.00 BSC E 9.00 BSC
E2 700 | 715 |72s E2 6.0 615|625 E2 75 76 77 E2 42 43 44
e 050 BSC. e 050 BSC. e 050 BSC. e 0.50 BSC.
L 0.30 040 | 050 L 0.30 040 | 050 L 0.30 040 | 050 L 0.30 040 | 0.50
N 64 N 64 N 64 N 64
ND 16 ND 16 ND 16 ND 16
NE 16 NE 16 NE 16 NE 16
« 025 K 0.20 K 0.20 k 020
OPTION 5
DIMENSIONS
PACKAGE] 4L 9.0x9.0 - 050
REF. [ MIN. ] nNoOM. T Max.
A 080 | 050 1.00
b o | o025 | o030
D 9,00 BSC
b2 590 00 |et0
E 9.00 BSC
E2 590| 600 |et0
e 050 BSC. TOLERANCES
L 030 | 040 o050 UNLESS SPECIFIED @ - Ud mﬁ_rﬁoﬁxsﬂ.
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, cont. Use EPAD 6.15 option
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Ordering Information

Part/ Order Number | Shipping Packaging Package Temperature
932SQL456AGLF Tubes 64-pin TSSOP 0to+70°C
932SQL456AGLFT Tape and Reel 64-pin TSSOP 0to +70° C
932SQL456AKLF Tray 64-pin VFQFPN 0to+70°C
932SQL456AKLFT Tape and Reel 64-pin VFQFPN 0to+70°C
932SQL456AGILF Tubes 64-pin TSSOP | -40to +85° C
932SQL456AGILFT Tape and Reel 64-pin TSSOP -40to +85° C
932SQL456AKILF Tray 64-pin VFQFPN| -40to +85°C
932SQL456AKILFT Tape and Reel 64-pin VFQFPN| -40to +85°C

"LF" suffix to the part number denotes Pb-Free configuration, RoHS6.6 compliant.

“A” is the device revision designator (will not correlate with the datasheet revision).

Revision History

Rev. Issue Date | Who

Description

Page #

A 8/5/2015 | RDW

OOk OWN =

. Updated front page text and data sheet title.
. Updated REF14 pin name to reflect 2x drive.
. Update pin description for REF14 pin.
. Moved block diagram to page 1 and pinouts to page 2.
. Updated block diagram to incorporate crystal recommendations.
. Updated Clock AC tolerance to reflected tightened c2c jitter specs on
single ended outputs.

7. Updated Clock periods table accordingly.

8. Updated AC/DC Electrical tables with char data.
9. Updated package drawing to latest format for NLG64.
10. Move to final and release.

1-14,20

B 9/29/2015 | RDW

o Oh WN =

. Added I-temp device to data sheet
. Changed max power down current from 6mA to 8mA

. Slight updates to PCle Gen2 Hi-band and SAS12G for -40C
. Corrected typo in bit name of Byte 1, bit 7.

. Updated marking diagrams to include I-temp devices

. Updated ordering information to include I-temp devices.

1,9,12,
15,17,
22
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