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		  Datasheet File OCR Text:


		 0.25 m CMOS Gate Array
CMOS-10HD Family
ay te arr /1.8V ga MOS ge of 2.5 C 5  m ly volta .2 peed 0 er-supp -s , high rnal pow ty -densi low inte High ting uppor S
INTRODUCTION
This pamphlet summarizes information for learning about NEC Electronics' CMOS-10HD Family of high-speed, high-density CMOS gate arrays.
The following abbreviations are used for the package names in this pamphlet.
Abbreviation QFP PBGA TBGA FPBGATM
Standard Package Name Plastic QFP Plastic BGA Tape BGA Fine pitch plastic BGA
2
Pamphlet A15416EJ2V0PF
FEATURES
The CMOS-10HD family is a channel-less gate array to which a 0.25 m CMOS process has been applied. This family supports a low internal power-supply voltage of 2.5/1.8 V and provides two types of power-line master; single power-supply and dual power-supply. This family can be applied to medium or large sized systems with a 2.5/1.8 V single drive or a 3.3/ 2.5 V and 3.3/1.8 V mixed interface.
High-Speed Operation
* 1.8 V operation (1.8 V interface, 3.3 V interface) tPD = 129 ps (2-input NAND, fan-out: 1, wiring length: 0 mm) tPD = 163 ps (2-input NAND, fan-out: 1, standard wiring length) tPD = 146 ps (2-input NAND, standard load) tPD = 139 ps (2-input NAND (power gate), fan-out: 1, standard wiring length) tPD = 126 ps (2-input NAND (power gate), standard load) tPD = 243 ps (1.8 V input buffer, fan-out: 1, standard wiring length) tPD = 239 ps (1.8 V input buffer, standard load) tPD = 353 ps (3.3 V input buffer, fan-out: 1, standard wiring length) tPD = 342 ps (3.3 V input buffer, standard load) tPD = 1246 ps (1.8 V output buffer, CL = 15 pF, IOL = 12 mA) tPD = 1524 ps (3.3 V output buffer, CL = 15 pF, IOL = 12 mA)
* 2.5 V operation (2.5 V interface, 3.3 V interface) tPD = 85 ps (2-input NAND, fan-out: 1, wiring length: 0 mm) tPD = 113 ps (2-input NAND, fan-out: 1, standard wiring length) tPD = 99 ps (2-input NAND, standard load) tPD = 91 ps (2-input NAND (power gate), fan-out: 1, standard wiring length) tPD = 83 ps (2-input NAND (power gate), standard load) tPD = 173 ps (2.5 V input buffer, fan-out: 1, standard wiring length) tPD = 169 ps (2.5 V input buffer, standard load) tPD = 294 ps (3.3 V input buffer, fan-out: 1, standard wiring length) tPD = 289 ps (3.3 V input buffer, standard load) tPD = 776 ps (2.5 V output buffer, CL = 15 pF, IOL = 12 mA) tPD = 1169 ps (3.3 V output buffer, CL = 15 pF, IOL = 12 mA)
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Internal Blocks
* High-speed block * Low power block * Scan path block * Driver for clock tree synthesis
Memory Blocks
* Synchronous compiled single-port RAM * Synchronous compiled dual-port RAM
Abundance of Peripheral Blocks
* 1.8 V input, output, I/O buffer * 2.5 V input, output, I/O buffer * LVTTL input, output, I/O buffer * LVTTL input buffer with fail-safe function * 1.8 V input buffer with fail-safe function * 2.5 V input buffer with fail-safe function * Buffer for PCI bus specification * Middle-noise output buffer (1.8 V, 2.5 V, LVTTL interface) * Low-noise output buffer (1.8 V, 2.5 V, LVTTL interface) * Buffer with on-chip pull-up resistor (5 k/100 k) * Buffer with on-chip pull-down resistor (100 k) * Phase control digital PLL * Multiplication digital PLL * SSTL2, SSTL3 * GTL+ * LVDS * PECL
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Multifarious Function Block Mounting Capability
The function blocks ensure functional compatibility with conventional products and facilitate transfer or appropriation of existing design data.
Memory block Compiled RAM macro Logic Counter Shift register Flip-flops, etc. Phase control digital PLL Multiplication digital PLL
Interface block 1.8 V input, output, I/O buffer 2.5 V input, output, I/O buffer LVTTL input, output, I/O buffer LVTTL input buffer with fail-safe function 1.8 V input buffer with fail-safe function 2.5 V input buffer with fail-safe function PCINote Middle-noise output buffer (1.8 V, 2.5 V, LVTTL interface) Low-noise output buffer (1.8 V, 2.5 V, LVTTL interface) Buffers with on-chip pull-up resistor (5 k/100 k) Buffers with on-chip pull-down resistor (100 k) SSTL2, SSTL3 GTL+ LVDS PECL
Note Standard interface recommended by Intel Corp. (PCI = Peripheral Component Interconnect)
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PRODUCT OUTLINE
List of Product Types
3-layer master Dual power supply Number of cells placed Number of usable gates 4-layer master Dual power supply Number of cells placed Number of usable gates 3-layer master Dual power supply Number of cells placed Number of usable gates 4-layer master Dual power supply Number of cells placed Number of usable gates Single power supply Single power supply Single power supply Single power supply
 PD65301  PD65321  PD65341  PD65361
58682 38143
 PD65302  PD65322  PD65342  PD65362
128338 83420
 PD65303  PD65323  PD65343  PD65363
192058 124837
 PD65304  PD65324  PD65344  PD65364
299472 194657
 PD65305  PD65325  PD65345  PD65365
409920 245952
 PD65501  PD65521  PD65541  PD65561
58682 41077
 PD65502  PD65522  PD65542  PD65562
128338 89837
 PD65503  PD65523  PD65543  PD65563
192058 134441
 PD65504  PD65524  PD65544  PD65564
299472 209630
 PD65505  PD65525  PD65545  PD65565
409920 266448
 PD65306  PD65326  PD65346  PD65366
545008 299754
 PD65307  PD65327  PD65347  PD65367
721224 396673
 PD65308  PD65328  PD65348  PD65368
1014542 557998
 PD65309  PD65329  PD65349  PD65369
1404790 702395
 PD65310  PD65330  PD65350  PD65370
1974700 987350
 PD65311  PD65331  PD65351  PD65371
2605764 1302882
 PD65506  PD65526  PD65546  PD65566
545008 354255
 PD65507  PD65527  PD65547  PD65567
721224 468796
 PD65508  PD65528  PD65548  PD65568
1014542 659452
 PD65509  PD65529  PD65549  PD65569
1404790 842874
 PD65510  PD65530  PD65550  PD65570
1974700 1184820
 PD65511  PD65531  PD65551  PD65571
2605764 1563458
6
Pamphlet A15416EJ2V0PF
List of Packages
Single power supply
Package Number of Pins QFP (fine pitch) 144 160 208 240 304 TQFP 48 64 80 120 LQFP 44 100 144 FPBGA 108 144 160 208 240 304 PBGA 256 313 352 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.8 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 20 x 20 2.70 mm 24 x 24 2.70 mm 28 x 28 3.20 mm 32 x 32 3.20 mm 40 x 40 3.70 mm 7x7 1.00 mm 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 10 x 10 1.40 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - K - - - - - - - - - - - - - - - - - - - Body Thickness
(1/4)
 PD65301  PD65501  PD65302  PD65502  PD65303  PD65503  PD65304  PD65504  PD65305  PD65505
0.8 mm, perimeter 11 x 11 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 15 x 15 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 1.27 mm, perimeter 27 x 27 2.13 mm 1.27 mm, staggered 35 x 35 2.33 mm 1.27 mm, perimeter 35 x 35 2.33 mm
Remarks 1. K: Already shifted, Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
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List of Packages
Single power supply
Package Number of Pins QFP (fine pitch) 144 160 208 240 304 TQFP 48 64 80 120 LQFP 44 100 144 FPBGA 108 144 160 208 240 304 PBGA 256 313 352 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.8 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 20 x 20 2.70 mm 24 x 24 2.70 mm 28 x 28 3.20 mm 32 x 32 3.20 mm 40 x 40 3.70 mm 7x7 1.00 mm 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 10 x 10 1.40 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - K Body Thickness
(2/4)
 PD65306  PD65307  PD65308  PD65309  PD65310  PD65311  PD65506  PD65507  PD65508  PD65509  PD65510  PD65511
0.8 mm, perimeter 11 x 11 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 15 x 15 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 1.27 mm, perimeter 27 x 27 2.13 mm 1.27 mm, staggered 35 x 35 2.33 mm 1.27 mm, perimeter 35 x 35 2.33 mm
-
Remarks 1. K: Already shifted, Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
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List of Packages
Single power supply
Package Number of Pins TQFP 64 80 100 120 LQFP TBGANote 100 144 256 352 420 500 576 Note 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 14 x 14 1.00 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Body Thickness
(3/4)
 PD65321  PD65322  PD65323  PD65324  PD65325  PD65326  PD65521  PD65522  PD65523  PD65524  PD65525  PD65526
1.27 mm, perimeter 27 x 27 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm
With heat spreader
Remarks 1. Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
Single power supply
Package Number of Pins TQFP 64 80 100 120 LQFP TBGANote 100 144 256 352 420 500 576 Note 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 14 x 14 1.00 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Body Thickness
(4/4)
 PD65327  PD65527  PD65328  PD65528  PD65329  PD65529  PD65330  PD65530  PD65331  PD65531
1.27 mm, perimeter 27 x 27 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm - - -
With heat spreader
Remarks 1. Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
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List of Packages
Dual power supply
Package Number of Pins QFP (fine pitch) 144 160 208 304 TQFP 48 64 80 120 LQFP 44 100 144 FPBGA 108 144 160 208 240 304 PBGA 256 313 352 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.8 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 20 x 20 2.70 mm 24 x 24 2.70 mm 28 x 28 3.20 mm 40 x 40 3.70 mm 7x7 1.00 mm - - - - - K - - - - - - - - - - - - - - - - - - - - - - - - - K K K - - - - - - K 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 10 x 10 1.40 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - - - - K - - - - - - K Body Thickness
(1/4)
 PD65341  PD65541  PD65342  PD65542  PD65343  PD65543  PD65344  PD65544  PD65345  PD65545
0.8 mm, perimeter 11 x 11 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 15 x 15 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 1.27 mm, perimeter 27 x 27 2.13 mm 1.27 mm, staggered 35 x 35 2.33 mm 1.27 mm, perimeter 35 x 35 2.33 mm
Remarks 1. K: Already shifted, Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
10
Pamphlet A15416EJ2V0PF
List of Packages
Dual power supply
Package Number of Pins QFP (fine pitch) 144 160 208 304 TQFP 48 64 80 120 LQFP 44 100 144 FPBGA 108 144 160 208 240 304 PBGA 256 313 352 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.8 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 20 x 20 2.70 mm 24 x 24 2.70 mm 28 x 28 3.20 mm 40 x 40 3.70 mm 7x7 1.00 mm 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 10 x 10 1.40 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - - - - - - - - K K - - - - K - K - K - K - - - K - - - - - - - - - - - - - - - - - - - K Body Thickness
(2/4)
 PD65346  PD65347  PD65348  PD65349  PD65350  PD65351  PD65546  PD65547  PD65548  PD65549  PD65550  PD65551
0.8 mm, perimeter 11 x 11 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 13 x 13 1.51 mm 0.8 mm, perimeter 15 x 15 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 0.8 mm, perimeter 19 x 19 1.51 mm 1.27 mm, perimeter 27 x 27 2.13 mm 1.27 mm, staggered 35 x 35 2.33 mm 1.27 mm, perimeter 35 x 35 2.33 mm
Remarks 1. K: Already shifted, Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
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List of Packages
Dual power supply
Package Number of Pins TQFP 64 80 100 120 LQFP TBGANote 100 144 256 352 420 500 576 Note 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 14 x 14 1.00 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - - - - - - - - - - - - - - - - - - - - - - - - K K - - - - - - - - - - - - - - - - - - - - - - Body Thickness
(3/4)
 PD65361  PD65362  PD65363  PD65364  PD65365  PD65366  PD65561  PD65562  PD65563  PD65564  PD65565  PD65566
1.27 mm, perimeter 27 x 27 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm
With heat spreader
Remarks 1. K: Already shifted, Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
Dual power supply
Package Number of Pins TQFP 64 80 100 120 LQFP TBGANote 100 144 256 352 420 500 576 Note 0.5 mm 0.5 mm 0.5 mm 0.4 mm 0.5 mm 0.5 mm Lead Pitch Body Size (mm) 10 x 10 1.00 mm 12 x 12 1.00 mm 14 x 14 1.00 mm 14 x 14 1.00 mm 14 x 14 1.40 mm 20 x 20 1.40 mm - - - - - - K K - - K - K K K K - - - - - - K - - - - - - - - - - - - K - - - - - - K Body Thickness
(4/4)
 PD65367  PD65567  PD65368  PD65568  PD65369  PD65569  PD65370  PD65570  PD65371  PD65571
1.27 mm, perimeter 27 x 27 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 35 x 35 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm 1.27 mm, perimeter 40 x 40 1.40 mm
With heat spreader
Remarks 1. K: Already shifted, Blank: Under study, -: Cannot be used 2.  PD653xx: 3-layer product,  PD655xx: 4-layer product
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ELECTRICAL SPECIFICATIONS
Absolute Maximum Ratings
Internal 1.8 V
Parameter Power supply voltage I/O voltage 1.8 V input buffer 3.3 V input buffer Output current IOL = 3.0 mA IOL = 6.0 mA IOL = 9.0 mA IOL = 12.0 mA Operating ambient temperature Storage temperature TA Tstg IO 10 20 30 40 -40 to +85 -65 to +150 mA mA mA mA C C Symbol VDD VI/VO VI/VO < VDD + 0.15 V VI/VO < VDD + 0.5 V -0.5 to +2.5 -0.5 to +4.6 V V 1.8 V 3.3 V Conditions Ratings -0.5 to +2.5 -0.5 to +4.6 Unit V V
Internal 2.5 V
Parameter Power supply voltage I/O voltage 2.5 V input buffer 3.3 V input buffer Output current IOL = 3.0 mA IOL = 6.0 mA IOL = 9.0 mA IOL = 12.0 mA IOL = 18.0 mA IOL = 24.0 mA Operating ambient temperature Storage temperature Caution TA Tstg IO 10 20 30 40 55 70 -40 to +85 -65 to +150 mA mA mA mA mA mA C C Symbol VDD VI/VO VI/VO < VDD + 0.3 V VI/VO < VDD + 0.5 V -0.5 to +3.6 -0.5 to +4.6 V V 2.5 V 3.3 V Conditions Ratings -0.5 to +3.6 -0.5 to +4.6 Unit V V
Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter. That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical damage, and therefore the product must be used under conditions that ensure that the absolute maximum ratings are not exceeded. Except for buffers with the fail-safe function, 1.8 V, 2.5 V or 3.3 V must be applied to the I/O pins only after applying the power supply voltage.
Remark
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Recommended Operating Range
Parameter Power supply voltage Symbol VDD 1.8 V 2.5 V 3.3 V High-level input voltage Low-level input voltage Positive trigger voltage Negative trigger voltage Hysteresis voltage High-level input voltage Low-level input voltage Positive trigger voltage Negative trigger voltage Hysteresis voltage High-level input voltage Low-level input voltage Positive trigger voltage Negative trigger voltage Hysteresis voltage Input rise time Input fall time Input rise time Input fall time Remark VIH VIL VP VN VH VIH VIL VP VN VH VIH VIL VP VN VH tri tfi tri tfi Schmitt input Normal input Schmitt input 3.3 V input buffer Schmitt input 2.5 V input buffer Schmitt input 1.8 V input buffer Conditions MIN. 1.65 2.3 3.0 0.65VDD 0 0.7 0.4 0.1 1.7 0 0.9 0.6 0.1 0.5VDD 0 1.5 0.8 0.2 0 0 0 0 TYP. 1.8 2.5 3.3 MAX. 1.95 2.7 3.6 VDD 0.35VDD 1.5 1.1 0.6 VDD 0.7 1.7 1.4 0.6 VDD 0.3VDD 2.4 1.8 1.0 200 200 10 10 Unit V V V V V V V V V V V V V V V V V V ns ns ms ms
When a separate parameter is not provided for internal 2.5 V, the value is the same as internal 1.8 V.
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DC Characteristics
(1/4)
Parameter Static current consumption
Note
Symbol IDDS
Conditions VI = VDD or GND
MIN.
TYP.
MAX. 180
Unit
 PD65301,  PD65341,  PD65501,  PD65541  PD65321,  PD65361,  PD65521,  PD65561  PD65302,  PD65342,  PD65502,  PD65542  PD65322,  PD65362,  PD65522,  PD65562  PD65303,  PD65343,  PD65503,  PD65543  PD65323,  PD65363,  PD65523,  PD65563  PD65304,  PD65344,  PD65504,  PD65544  PD65324,  PD65364,  PD65524,  PD65564  PD65305,  PD65345,  PD65505,  PD65545  PD65325,  PD65365,  PD65525,  PD65565  PD65306,  PD65346,  PD65506,  PD65546  PD65326,  PD65366,  PD65526,  PD65566  PD65307,  PD65347,  PD65507,  PD65547  PD65327,  PD65367,  PD65527,  PD65567  PD65308,  PD65348,  PD65508,  PD65548  PD65328,  PD65368,  PD65528,  PD65568  PD65309,  PD65349,  PD65509,  PD65549  PD65329,  PD65369,  PD65529,  PD65569  PD65310,  PD65350,  PD65510,  PD65550  PD65330,  PD65370,  PD65530,  PD65570  PD65311,  PD65351,  PD65511,  PD65551  PD65331,  PD65371,  PD65531,  PD65571
A
Internal 1.8 V
IDDS IDDS IDDS
VI = VDD or GND VI = VDD or GND VI = VDD or GND
210 270 330
A A A
IDDS IDDS IDDS IDDS IDDS
VI = VDD or GND VI = VDD or GND VI = VDD or GND VI = VDD or GND VI = VDD or GND
420 540 660 750 870
A A A A A
Note When using I/O blocks (etc.) with pull-up/pull-down resistors incorporated, the static current consumption increases. Remark The + and - signs of the current values in the table indicate the direction of the current. Current flowing into a device is indicated by +; current flowing out is indicated by -.
Pamphlet A15416EJ2V0PF
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DC Characteristics
(2/4)
Parameter Static current consumption
Note
Symbol IDDS
Conditions VI = VDD or GND
MIN.
TYP.
MAX. 180
Unit
 PD65301,  PD65341,  PD65501,  PD65541  PD65321,  PD65361,  PD65521,  PD65561  PD65302,  PD65342,  PD65502,  PD65542  PD65322,  PD65362,  PD65522,  PD65562  PD65303,  PD65343,  PD65503,  PD65543  PD65323,  PD65363,  PD65523,  PD65563  PD65304,  PD65344,  PD65504,  PD65544  PD65324,  PD65364,  PD65524,  PD65564  PD65305,  PD65345,  PD65505,  PD65545  PD65325,  PD65365,  PD65525,  PD65565  PD65306,  PD65346,  PD65506,  PD65546  PD65326,  PD65366,  PD65526,  PD65566  PD65307,  PD65347,  PD65507,  PD65547  PD65327,  PD65367,  PD65527,  PD65567  PD65308,  PD65348,  PD65508,  PD65548  PD65328,  PD65368,  PD65528,  PD65568  PD65309,  PD65349,  PD65509,  PD65549  PD65329,  PD65369,  PD65529,  PD65569  PD65310,  PD65350,  PD65510,  PD65550  PD65330,  PD65370,  PD65530,  PD65570  PD65311,  PD65351,  PD65511,  PD65551  PD65331,  PD65371,  PD65531,  PD65571
A
Internal 2.5 V
IDDS IDDS IDDS
VI = VDD or GND VI = VDD or GND VI = VDD or GND
240 300 360
A A A
IDDS IDDS IDDS IDDS IDDS
VI = VDD or GND VI = VDD or GND VI = VDD or GND VI = VDD or GND VI = VDD or GND
480 600 750 870 1020
A A A A A
Note When using I/O blocks (etc.) with pull-up/pull-down resistors incorporated, the static current consumption increases. Remark The + and - signs of the current values in the table indicate the direction of the current. Current flowing into a device is indicated by +; current flowing out is indicated by -.
16
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DC Characteristics
(3/4)
Parameter OFF-state output current 1.8 V output 2.5 V output 3.3 V output Output short-circuit currentNote 1 Input leakage current 1.8 V buffer Normal input With pull-up resistor (100 k) With pull-up resistor (5 k) With pull-down resistor (100 k) Input leakage current 2.5 V buffer Normal input With pull-up resistor (100 k) With pull-up resistor (5 k) With pull-down resistor (100 k) Input leakage current 3.3 V buffer Normal input With pull-up resistor (100 k) With pull-up resistor (5 k) With pull-down resistor (100 k) Pull-up resistorNote 2 1.8 V buffer 2.5 V buffer 3.3 V buffer Pull-down resistorNote 2 1.8 V buffer 100 k 2.5 V buffer 100 k 3.3 V buffer 100 k 100 k 5 k 100 k 5 k 100 k 5 k Symbol IOZ IOZ IOZ IOS II II II II II II II II II II II II RPU RPU RPU RPU RPU RPU RPD RPD RPD Conditions VO = VDD or GND VO = VDD or GND VO = VDD or GND VO = GND VI = VDD or GND VI = GND VI = GND VI = VDD VI = VDD or GND VI = GND VI = GND VI = VDD VI = VDD or GND VI = GND VI = GND VI = VDD VI = GND VI = GND VI = GND VI = GND VI = GND VI = GND VI = VDD VI = VDD VI = VDD -14 -240 12 40 2 49 2 33 2 51 43 42 -41 -702 34 102 5 111 5 81 5 122 113 97 -8 -175 7 -22 -475 22 -5 -107 5 -18 -333 22 MIN. TYP. MAX. 10 10 10 -250 10 -49 -900 39 10 -56 -1174 62 10 -58 -984 46 292 16 279 14 221 13 319 297 240 Unit
A A A
mA
A A A A A A A A A A A A
k k k k k k k k k
Notes 1. The output short-circuit time is 1 second or less per pin of the LSI. 2. The pull-up and pull-down resistances vary depending on the input and output voltages. Remarks 1. The + and - signs of the current values in the table indicate the direction of the current. Current flowing into a device is indicated by +; current flowing out is indicated by -. 2. When a separate parameter is not provided for internal 2.5 V, the value is the same as internal 1.8 V.
Pamphlet A15416EJ2V0PF
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DC Characteristics
(4/4)
Parameter Low-level output current
Note
Symbol 3.0 mA type 6.0 mA type 9.0 mA type 12.0 mA type IOL IOL IOL IOL IOL IOL IOL IOL IOL IOL IOL IOL IOL IOL IOH IOH IOH IOH IOH IOH IOH IOH IOH IOH IOH IOH IOH IOH VOL VOL VOL VOH VOH VOH
Conditions VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOL = 0.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 1.4 V VOH = 2.6 V VOH = 2.6 V VOH = 2.6 V VOH = 2.6 V IOL = 0 mA IOL = 0 mA IOL = 0 mA IOH = 0 mA IOH = 0 mA IOH = 0 mA
MIN. 3 6 9 12 3 6 9 12 18 24 3 6 9 12 -3 -6 -9 -12 -3 -6 -9 -12 -18 -24 -3 -6 -9 -12
TYP.
MAX.
Unit mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA mA
1.8 V buffer
2.5 V buffer
3.0 mA type 6.0 mA type 9.0 mA type 12.0 mA type 18.0 mA type 24.0 mA type
3.3 V buffer
3.0 mA type 6.0 mA type 9.0 mA type 12.0 mA type
High-level output currentNote
1.8 V buffer
3.0 mA type 6.0 mA type 9.0 mA type 12.0 mA type
2.5 V buffer
3.0 mA type 6.0 mA type 9.0 mA type 12.0 mA type 18.0 mA type 24.0 mA type
3.3 V buffer
3.0 mA type 6.0 mA type 9.0 mA type 12.0 mA type
Low-level output voltage
1.8 V buffer 2.5 V buffer 3.3 V buffer
0.1 0.1 0.1 VDD-0.1 VDD-0.1 VDD-0.1
V V V V V V
High-level output voltage
1.8 V buffer 2.5 V buffer 3.3 V buffer
Note
All the buffers with the same output drive capability have the same specifications.
Remarks 1. The + and - signs of the current values in the table indicate the direction of the current. Current flowing into a device is indicated by +; current flowing out is indicated by -. 2. When a separate parameter is not provided for internal 2.5 V, the value is the same as internal 1.8 V.
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AC Characteristics
The values in the table below refer to when the supply voltage of the internal gate array block is 1.8 0.15 V.
Parameter Maximum toggle frequency Maximum operating frequency Propagation delay time Symbol ftog fMAX tPD Internal gate Fan-out = 1, wiring length = 0 mm Fan-out = 1, standard wiring length Standard load Internal gate (power gate) Fan-out = 1, standard wiring length Standard load 1.8 V input buffer Fan-out = 1, standard wiring length Standard load 3.3 V input buffer Fan-out = 1, standard wiring length Standard load 1.8 V output buffer (FO0111) CL = 15 pF, IOL = 9 mA 3.3 V output buffer (FO0113) CL = 15 pF, IOL = 9 mA Output rise time tr 1.8 V output buffer (FO0111) CL = 15 pF, IOL = 9 mA 3.3 V output buffer (FO0113) CL = 15 pF, IOL = 9 mA Output fall time tf 1.8 V output buffer (FO0111) CL = 15 pF, IOL = 9 mA 3.3 V output buffer (FO0113) CL = 15 pF, IOL = 9 mA Note Contact NEC Electronics if this value is exceeded. 1114 ps 1526 ps 1123 ps 1415 ps 1556 ps 1289 ps 352 342 ps ps 243 239 ps ps 139 126 ps ps 129 163 146 ps ps ps Conditions Internal toggle F/F (fan-out = 2) MIN. 436 66Note TYP. MAX. Unit MHz MHz
Remark Standard load : Fan-out = 2, wiring length = 0 mm Standard wiring length : 145 m/1 pin-pair
Pamphlet A15416EJ2V0PF
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AC Characteristics
The values in the table below refer to when the supply voltage of the internal gate array block is 2.5 0.2 V.
Parameter Maximum toggle frequency Maximum operating frequency Propagation delay time Symbol ftog fMAX tPD Internal gate Fan-out = 1, wiring length = 0 mm Fan-out = 1, standard wiring length Standard load Internal gate (power gate) Fan-out = 1, standard wiring length Standard load 2.5 V input buffer Fan-out = 1, standard wiring length Standard load 3.3 V input buffer Fan-out = 1, standard wiring length Standard load 2.5 V output buffer (FO0122) CL = 15 pF, IOL = 9 mA 3.3 V output buffer (FO0123) CL = 15 pF, IOL = 9 mA Output rise time tr 2.5 V output buffer (FO0122) CL = 15 pF, IOL = 9 mA 3.3 V output buffer (FO0123) CL = 15 pF, IOL = 9 mA Output fall time tf 2.5 V output buffer (FO0122) CL = 15 pF, IOL = 9 mA 3.3 V output buffer (FO0123) CL = 15 pF, IOL = 9 mA Note Contact NEC Electronics if this value is exceeded. 983 ps 1441 ps 1059 ps 1359 ps 1224 ps 905 ps 294 289 ps ps 173 169 ps ps 91 83 ps ps 85 113 99 ps ps ps Conditions Internal toggle F/F (fan-out = 2) MIN. 826 133Note TYP. MAX. Unit MHz MHz
Remark Standard load : Fan-out = 2, wiring length = 0 mm Standard wiring length : 145 m/1 pin-pair
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DEVELOPMENT TOOLS
Easy interface with your EWS or PC
Users can choose the following tools to their environment. Caution Some functions may not be supported. Make it sure before use.
OPENCADTM Configuration Tool Function Function simulator NEC Tool - Interface Data * Netlist PWC/EDIF(2.0.0)/ Schematic editor Logic synthesis Gate level simulator Note 1 V.sim Vdraw - * Test pattern ALBA Formal verifier - VerilogTM HDL Design Compiler
(R)
Commercially Available Tool Interface ModelSimTM/Verilog-XLTM/ NC-VerilogTM/VCSTM -
ModelSim/Verilog-XL/NC-Verilog/ VCS Formality(R)/TuxedoTM-LEC/ ConformalTM-LEC
STANote 1 Fault simulator Note 2 Design for test
Tiara C.FGRADE NEC_SCAN2/ NEC_BSCAN2/ NEC_BIST/TESTBUS
* Delay information file
PrimeTime(R) -
* Constraints file
DFTCompiler/TetraMAX(R)
Floor planner Note 3
CBIC : ace_floorplan GA : Galet
-
Placement and Routing Note 3 Galet
Notes 1. Sign-off tool 2. Tool not supported in the HPTM version 3. Stand-alone tool Remark Platform : SUNTM(SolarisTM)/HP(HP-UXTM) GUI : X11R5/MotifTM 1.2
Silicon EnsembleTM
Pamphlet A15416EJ2V0PF
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OPENCAD and FPBGA are trademarks of NEC Electronics Corporation. Design Compiler is a registered trademark of Synopsys, Inc. in Japan. PrimeTime, TetraMAX and Formality are registered trademarks of Synopsys, Inc. in the United States. VCS is a trademark of Synopsys, Inc. Silicon Ensemble, NC-Verilog, Verilog, and Verilog-XL are trademarks of Cadence Design Systems, Inc. ModelSim is a trademark of Model Technology, Inc. Tuxedo and Conformal are trademarks of Verplex Systems, Inc. SUN and Solaris are trademarks of SUN Microsystems, Inc. HP and HP-UX are trademarks of Hewlett-Packard Co. Motif is a trademark of Open Software Foundation, Inc. (OSF). 22
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These commodities, technology or software, must be exported in accordance with the export administration regulations of the exporting country. Diversion contrary to the law of that country is prohibited.
* The information in this document is current as of June, 2003. The information is subject to change without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all products and/or types are available in every country. Please check with an NEC Electronics sales representative for availability and additional information. * No part of this document may be copied or reproduced in any form or by any means without the prior written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may appear in this document. * NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual property rights of third parties by or arising from the use of NEC Electronics products listed in this document or any other liability arising from the use of such products. No license, express, implied or otherwise, is granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others. * Descriptions of circuits, software and other related information in this document are provided for illustrative purposes in semiconductor product operation and application examples. The incorporation of these circuits, software and information in the design of a customer's equipment shall be done under the full responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by customers or third parties arising from the use of these circuits, software and information. * While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize risks of damage to property or injury (including death) to persons arising from defects in NEC Electronics products, customers must incorporate sufficient safety measures in their design, such as redundancy, fire-containment and anti-failure features. * NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and "Specific". The "Specific" quality grade applies only to NEC Electronics products developed based on a customerdesignated "quality assurance program" for a specific application. The recommended applications of an NEC Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of each NEC Electronics product before using it in a particular application. "Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio and visual equipment, home electronic appliances, machine tools, personal electronic equipment and industrial robots. "Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster systems, anti-crime systems, safety equipment and medical equipment (not specifically designed for life support). "Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life support systems and medical equipment for life support, etc. The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to determine NEC Electronics' willingness to support a given application. (Note) (1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its majority-owned subsidiaries. (2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as defined above).
M8E 02. 11-1
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For further information, please contact:
NEC Electronics Corporation 1753, Shimonumabe, Nakahara-ku, Kawasaki, Kanagawa 211-8668, Japan Tel: 044-435-5111 http://www.necel.com/ [North America] NEC Electronics America, Inc. 2880 Scott Blvd. Santa Clara, CA 95050-2554, U.S.A. Tel: 408-588-6000 800-366-9782 http://www.necelam.com/ [Europe] NEC Electronics (Europe) GmbH Oberrather Str. 4 40472 Dusseldorf, Germany Tel: 0211-6503-01 http://www.ee.nec.de/ Sucursal en Espana Juan Esplandiu, 15 28007 Madrid, Spain Tel: 091-504-2787 Succursale Francaise 9, rue Paul Dautier, B.P. 52 78142 Velizy-Villacoublay Cedex France Tel: 01-3067-5800 Filiale Italiana Via Fabio Filzi, 25/A 20124 Milano, Italy Tel: 02-667541 Branch The Netherlands Boschdijk 187a 5612 HB Eindhoven The Netherlands Tel: 040-2445845 Tyskland Filial P.O. Box 134 18322 Taeby, Sweden Tel: 08-6380820 United Kingdom Branch Cygnus House, Sunrise Parkway Linford Wood, Milton Keynes MK14 6NP, U.K. Tel: 01908-691-133 [Asia & Oceania] NEC Electronics Hong Kong Limited 12/F., Cityplaza 4, 12 Taikoo Wan Road, Hong Kong Tel: 2886-9318 Seoul Branch 11F., Samik Lavied'or Bldg., 720-2, Yeoksam-Dong, Kangnam-Ku, Seoul, 135-080, Korea Tel: 02-558-3737 NEC Electronics Shanghai, Ltd. 7th Floor, HSBC Tower, 101Yin Cheng East Road, Pudong New Area, Shanghai P.R. China P.C:200120 Tel: 021-6841-1138 NEC Electronics Taiwan Ltd. 7F, No. 363 Fu Shing North Road Taipei, Taiwan, R. O. C. Tel: 02-2719-2377 NEC Electronics Singapore Pte. Ltd. 238A Thomson Road, #12-08 Novena Square, Singapore 307684 Tel: 6253-8311
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