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Q1.  Whatcontrolsthe Programmable Clock 5T989x//2x VCO operating frequency?

Al.  TheVCOfrequencyiscontrolled by the REF clock frequency, the FB clock frequency, the FB Divide-By settings (Bits 48-51), and the proper selection
of the VCO frequency range (Bit 60).

Q2. Whatisthe size ofthe Programmable Clock programmable skew step?

A2, VCO period divided by 16.

Q3.  CanProgrammable Clock 5T989x//2x be putin a JTAG chain with FPGAs?

A3, Yes, the 5T989x//2x supports standard JTAG.

Q4. Howlong doesittake torestore and save instructions?

A4, TRESTORE = 1.23x10° / Fvco (ms)

TSAVE = 3.09x10° / Fvco + 52 (ms)

Q5. Canlusethe skew controlsin PLL bypass mode?

A5.  Theskew controls remain functional in PLL bypass mode but the skew timing values are fixed and not a function of the input frequency.

Q6.  Whatshould | dowith unused outputs?

A6.  Theunused outputcan be unconnected. Individual unused outputs should be disabled using either the external nNSOE pins or the programming bits (Bits
52-56). The disabled outputs can either be tri-stated or gated high/low depending on the OMODE pin, and the positive/negative edge control (Bit 58)
accordingtothe datasheet.

Q7. Whathappenstothe Programmable Clock I/Os during programming?

A7.  Oncethe parthas been fully programmed, the I/Os will switch to the new settings asynchronously. The part will not react to the new settings until the
programming processis completely finished.

Q8. Whathappensifthe reference clockis removed?

A8.  Removingthe REF clock will cause the parttolose lock, and the VCO will ramp down to its minimum frequency (which will be inthe range of 20to 50MHz).
The part can be programmed in this condition.

Q9. Whatmodelsare available forthe Programmable Clock?

A9.  IBISand Hspice models of the I/O are available.

Q10. Isitpossibletore-program Programmable Clocks onthe fly without affecting the EEPROM content?

A10. Yes,theProgWrite programming instruction re-programs the Programmable Clock without affecting the EEPROM contents. The EEPROM contents will
only be affected by the ProgSave programming instruction.
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Q11. Whatwould be theimpactonthe outputs (glitch, phase offset, stabilization, etc....) ifthe Programmable Clock were to be re-programmed on the fly?

All. Itdependsonwhich configuration settings are changing with the new programming. The output disable/enable bits (Bits 52-56) functionthe same as
the external pins. The outputs will be synchronously enabled/disabled by the bits. All other configured settings that affect the outputs will asynchronously
change the outputs. The outputs will move freely according to the new settings, so they may glitch, and the PLL will lose lock and have to re-stabilize
forthe new setting. It may take up to 1ms for the device to relock.

Q12. Isthere a SVFfile provided for JTAG programming?
Al12. Yes.ThelDT Software Kit can generate SVFfiles.

Q13. Arethe JTAG/ I’C pins 3.3V tolerant?
Al13. TheTDI/SDAand TCK/SCLK pinsare 3.3V tolerant. TDO/ADDR1and TMS/ADDROare not 3.3V tolerantbecause of the tri-level nature ofthe ADDRO/
ADDRL. Itisimportant to note that I°C users could use a 3.3V bus (SDA and SCLK).

Q14. Whatare the sequences of events during power-up?

Al4. Onpower-up ofthe 5T989x//2x parts, an automatic restore is performed to load the EEPROM contents into the chip's volatile programming registers.
Before the auto-restore completes, the chip's volatile programming registers contain the value '0' for all bits 95:0, and this will be the configuration of the
chipasthe poweris coming up. During thistime, the PLL is held at min frequency and will not achieve phase lock until after the auto-restore completes.
Oncethe auto-restore completes, the chip will reconfigure to the new settings and attempt to achieve phase lock tothe REF CLK.

Q15. Whatarethe sequences of events after re-programming?

Al5. Inordertore-programthe device, the chip mustbe powered up and the auto-restore completed. ThenaProgWrite instruction mustbeissued fromJTAG
or 12C. The device's volatile programming registers will be overwritten with the new data only after the entire instruction has completed. The new
configuration settings will then take effectasynchronously.

Q16. Should Iresetthe device after programming?
Al6. Thedeviceshouldnotneedto be resetifthe datasheetinstructions are followed regarding the PLLEN and the programming interface. However, itwill
need to be resetifan EEPROM instruction (ProgSave or ProgRestore) instruction is issued when the PLL is turned off (PLLEN = Vo).

Q17. Underwhat conditions canthe auto-restore fail? Whathappens when this process fails?

Al7. Theonlyconditioninwhichthe auto-restore will fail once initiated isif there isan EEPROM failure. Ifan EEPROM goes bad orifthe Programmable Clock
chipis being operated outside of its Voo specifications, then the auto-restore may fail. Inthis case, no programming instructions will function, including
ProgWrite and ProgRead.

Tobeinitiated, the auto-restore requires that the PD input be held high (the part must not be in power-down mode on power-up). Ifthe partis powered-
upwith PD low, then the auto-restore will not begin and no programminginstruction will be accepted by the device. Ifthe auto-restore fails and the user
needsto use the programming interface, thenthe device mustbe power-cycle to re-try the auto-restore. Ifauto-restore continues tofail, then something
is wrong with the device and it needs to be replaced.

Q18. Whathappens if a user writes to the I2C or JTAG pins while the chip is doing auto-restore or performing previous instructions such as PROGSAVE?

Al8. IfaProgRestore or ProgSave isalready in progress, any new JTAG or I2C programming instruction will be ignored. The I>Cinterface will notrespond
toitsaddresswhile the EEPROM s being accessed, and the JTAG controller will notrecognize anew programminginstruction untilthe EEPROM controller
indicatesthe previous processis complete.
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Q19.
Al9.

Q20.
A20.

Q21.
A21.

Is there away to verify that the SVF file will run correctly with the Programmable Clock?
Onewaytodothisistomake surethere are ample clock cyclesforRUNTEST betweeninstructions, especially the ProgSave and ProgRestore instructions
tothe EEPROM. This should be based on the following equation:

TRESTORE = 1.23x10° / Fvco (ms)
TSAVE = 3.09x10° / Fvco + 52 (ms)

How can luse JTAG BYPASS instruction to read from EEPROM using SVF file?

BYPASS mode places adevice in non-boundary scan testing mode while the pins remain unaffected, and the device should be operating normally. It
placesthe DR shiftregisterina pass through mode, with an effective register bitlength of one. This mode is not normally used for device configuration.
Oneofthe PRIVATE (i.e. ProgWrite, ProgRead, ProgRestore, and ProgSav) instructions should be shifted into the IR register (the SVF SIR command)
toplace the device inamode thatwill allow shifting in of the frequency configuration data using shift DR mode (the SVF SDR command). Afterthat, aBYPASS
instructionwould be shifted into the IR register (the SVF SIR command) to place the part backinto normal mode. Ifyou leave the device in configuration
mode, it might shiftin bad data if there is any noise on the signals.

What type of I2C connector and cable is used for the evaluation board and programmer kit?
PartNumber:

IDT STG Library Part Number;  52-492-000

MEC1-105-02-S-D-LC (CONN,SM,2 x 5,Edge-Card Skt,1.0mm PT,STR)

Drawing:
http://www.samtec.com/ftppub/cpdf/MEC1-1XX-XX-X-D-XX-XX-MKT.pdf
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responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.
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