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I/0s Per Package

ProASIC3 Devices A3P060 I A3P125 A3P250 I A3P1000
1/0 Type
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Package @ @ & 59 @ 5 9
VQ100 71 71 68 13 - -
FG144 96 97 97 24 97 25
FG256 - - 157 38 177 44
FG484 - - - - 300 74
QNG132 - 84 87 19 - -
Notes:

1. When considering migrating your design to a lower- or higher-density device, refer to the ProASIC3 FPGA Fabric User’s Guide
to ensure complying with design and board migration requirements.

2. Each used differential I/O pair reduces the number of available single-ended I/Os by two.

3. FG256 and FG484 are footprint-compatible packages.

Automotive ProASIC3 Device Status

Automotive ProASIC3 Devices Status

A3P060 Production
A3P125 Production
A3P250 Production
A3P1000 Production
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Table 2-2+ Recommended Operating Conditions
Symbol Parameter Automotive Grade 1 | Automotive Grade 2
T, Junction temperature —40 to +135 —40to +115 C
VCC 1.5V DC core supply voltage 1.425 to 1.575 1.425 t0 1.575 V
VJTAG JTAG DC voltage 1410 3.6 1410 3.6 \%
VPUMP Programming voltage [Programming Mode 3 3.15t03.45 3.15t0 3.45 \Y,
Operation * 0t03.6 0t03.6 v
VCCPLL Analog power supply (PLL) 1.425 to 1.575 1.425 to 1.575 \Y
VCCI and | 1.5V DC supply voltage 1.425t0 1.575 1.425t0 1.575 \%
MV 1.8 V DC supply voltage 171019 171019 Y
2.5V DC supply voltage 23t02.7 23t02.7 \%
3.3 V DC supply voltage 3.0t0 3.6 3.0t0 3.6 \%
LVDS/B-LVDS/M-LVDS differential /0O 2.375t0 2.625 2.375t0 2.625 \Y
LVPECL differential /0O 3.0t0 3.6 3.0t0 3.6 \
Notes:

1. The ranges given here are for power supplies only. The recommended input voltage ranges specific to each I/O
standard are given in Table 2-14 on page 2-16. VMV and V¢, should be at the same voltage within a given I/O bank.

2. All parameters representing voltages are measured with respect to GND unless otherwise specified.
3. The programming temperature range supported is Tympient = 0°C to 85°C.
4. Vpyump can be left floating during operation (not programming mode).
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Note: HTR time is the period during which you would not expect a verify failure due to flash cell leakage.
Figure 2-1 » High-Temperature Data Retention (HTR)
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Table 2-8 «+ Summary of I/O Input Buffer Power (per pin) — Default /O Software Settings 1
Applicable to Standard Plus /O Banks

Static Power Dynamic Power

VMV (V) PDC2 (mw)’ PAC9 (UW/MHz)?
Single-Ended
3.3V LVTTL/3.3VLVCMOS 3.3 - 16.72
2.5V LVCMOS 25 - 5.14
1.8 V LVCMOS 1.8 - 2.13
1.5V LVCMOS (JESD8-11) 1.5 - 1.48
3.3V PCI 3.3 - 18.13
3.3V PCI-X 3.3 - 18.13
Notes:

1. Ppcy is the static power (where applicable) measured on VMV.
2. Pjcy is the total dynamic power measured on V¢ and VMV.

Table 2-9 « Summary of I/O Output Buffer Power (per pin) — Default /0 Software Settings !
Applicable to Advanced I/0 Banks

Static Power Dynamic Power

CLoap (PF) VCCI (V) PDC3 (mW)? PAC10 (WW/MHz)3
Single-Ended
3.3V LVTTL/ 35 3.3 - 468.67
3.3V LVCMOS
2.5V LVCMOS 35 25 - 267.48
1.8 V LVCMOS 35 1.8 - 149.46
1.5V LVCMOS 35 1.5 - 103.12
(JESD8-11)
3.3V PCI 10 3.3 - 201.02
3.3V PCI-X 10 3.3 - 201.02
Differential
LVDS - 25 7.74 88.92
LVPECL - 3.3 19.54 166.52
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output
slew.

2. Ppcg3is the static power (where applicable) measured on VMV.
3. Pac1o Is the total dynamic power measured on Vg and VMV.
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Table 2-10 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Standard Plus /O Banks

Static Power Dynamic Power

CLoap (PF) VCCI (V) PDC3 (mW)?2 PAC10 (uWW/MHz)?
Single-Ended
3.3V LVTTL/ 35 3.3 - 452.67
3.3 VLVCMOS
2.5V LVCMOS 35 25 - 258.32
1.8 V LVCMOS 35 1.8 - 133.59
1.5V LVCMOS 35 1.5 - 92.84
(JESD8-11)
3.3V PCI 10 3.3 - 184.92
3.3V PCI-X 10 3.3 - 184.92
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output
slew.

2. PDCa3is the static power (where applicable) measured on VMV.
3. PAC10 is the total dynamic power measured on VCCI and VMV.
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Total Static Power Consumption—Pgtat
Pstar = PDC1 + Niypyts * PDC2 + Noyrpyts * PDC3
NinpuTs is the number of 1/O input buffers used in the design.
NouTtpuTs is the number of I/O output buffers used in the design.
Total Dynamic Power Consumption—Ppyy
Povn = PcrLock * Ps-ceLL + Pe-ceLL + Pnet *+ Pinputs * Poutputs * Pmemory * PeLL
Global Clock Contribution—Pc¢[ ock
PcLock = (PACT + Ngping * PAC2 + Nrow " PAC3 + Ng i " PAC4) * Fork

Ngpine is the number of global spines used in the user design—guidelines are provided in the "Spine
Architecture" section of the Global Resources chapter in the Automotive ProASIC3 FPGA
Fabric User's Guide.

Nrow is the number of VersaTile rows used in the design—guidelines are provided in the Automotive
ProASIC3 FPGA Fabric User's Guide.

FcLk is the global clock signal frequency.
Ns.ceLL is the number of VersaTiles used as sequential modules in the design.
PAC1, PAC2, PAC3, and PAC4 are device-dependent.
Sequential Cells Contribution—Ps_cg; |
PsceLL = Ns.cerL * (PACS + 0ty /2" PACB) * Fo
Ns.ceLL is the number of VersaTiles used as sequential modules in the design. When a multi-tile
sequential cell is used, it should be accounted for as 1.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-12 on page 2-11.
FcLk is the global clock signal frequency.
Combinatorial Cells Contribution—P¢_cg; |
PcceLL = Ne.ceLl” Q4 /2% PACT * Fo
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-12 on page 2-11.
FcLk is the global clock signal frequency.
Routing Net Contribution—Pygt
PNeT = (Ns.ceLL + Necerl) * O /2 * PAC8 * Fo
Ns_ceLL is the number VersaTiles used as sequential modules in the design.
Nc.ceLL is the number of VersaTiles used as combinatorial modules in the design.
QL4 is the toggle rate of VersaTile outputs—guidelines are provided in Table 2-12 on page 2-11.
FcLk is the global clock signal frequency.
I/0 Input Buffer Contribution—PypyTs
Pinputs = NinpuTs * Otz /2 * PACY * Fo
NinpuTs is the number of I/O input buffers used in the design.
QL, is the 1/O buffer toggle rate—guidelines are provided in Table 2-12 on page 2-11.
FcLk is the global clock signal frequency.

2-10 Revision 5


http://www.microsemi.com/soc/documents/PA3_Auto_UG.pdf
http://www.microsemi.com/soc/documents/PA3_Auto_UG.pdf
http://www.microsemi.com/soc/documents/PA3_Auto_UG.pdf
http://www.microsemi.com/soc/documents/PA3_Auto_UG.pdf

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

< teouT > |
D Q ‘
E PCLK 70tz tz iz tzs: tzns
EOUT .
D Q PAD
DOUT i
D >CLK s i
I/O Interface teout = MAX(teout(n): teout() -

VCC

o\

VCC
E 50% 50%t / \
l—
<teouT (R) EQUTH)
VCC 50%
/50% \ 509 /509 \ t
EOUT 7 N % Xz,
PAD A 90% VCCI
Y Vtrip /
\ VOL 4—100/0 VCC|
VCC
A\ / \
VCC
E 50% Al 50% N[ . /
EOUT (R) teouT (F)
VCC
EOUT /50% \go% //50%
] t
>ty 5| VOH S
PAD
Viri Viri
P VOL P

Figure 2-6 »+ Tristate Output Buffer Timing Model and Delays (example)
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Table 2-28 « 1/0 Short Currents IOSH/IOSL
Applicable to Advanced I/0 Banks

Drive Strength IOSL (mA)* | IOSH (mA)*
3.3V LVTTL/3.3VLVCMOS 2 mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 127 132
24 mA 181 268
3.3V LVCMOS 2 mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 127 132
24 mA 181 268
2.5V LVCMOS 2mA 18 16
6 mA 37 32
12 mA 74 65
16 mA 87 83
24 mA 124 169
1.8 VLVCMOS 2mA 11 9
4 mA 22 17
6 mA 44 35
8 mA 51 45
12 mA 74 91
16 mA 74 91
1.5V LVCMOS 2 mA 16 13
4 mA 33 25
6 mA 39 32
8 mA 55 66
12 mA 55 66
3.3 V PCI/PCI-X Per PCI/PCI-X specification 109 103

Note: *T;=100°C
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Table 2-29 « 1/0O Short Currents IOSH/IOSL
Applicable to Standard Plus /O Banks

Drive Strength losL (MA)* losH (MA)*
3.3 VLVTTL/3.3VLVCMOS 2mA 27 25
4 mA 27 25
6 mA 54 51
8 mA 54 51
12 mA 109 103
16 mA 109 103
2.5V LVCMOS 2mA 18 16
6 mA 37 32
12 mA 74 65
1.8 V LVCMOS 2mA 1 9
4 mA 22 17
6 mA 44 35
8 mA 44 35
1.5V LVCMOS 2mA 16 13
4 mA 33 25
3.3 V PCI/PCI-X Per PCI/PCI-X specification 109 103

Note: *T;=100°C

The length of time an 1/0O can withstand lggp/los. events depends on the junction temperature. The
reliability data below is based on a 3.3 V, 12 mA I/O setting, which is the worst case for this type of

analysis.

For example, at 110°C, the short current condition would have to be sustained for more than three
months to cause a reliability concern. The I/O design does not contain any short circuit protection, but
such protection would only be needed in extremely prolonged stress conditions.

Table 2-30 « Duration of Short Circuit Event before Failure

Temperature Time before Failure
-40°C > 20 years

0°C > 20 years
25°C > 20 years
70°C 5 years

85°C 2 years

100°C 6 months
110°C 3 months
125°C 25 days

135° 12 days

Revision 5
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Table 2-39 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy | teout | tzL | tzn | tz | thz | tas | tzus | Units
4 mA STD 0.63 828 | 005|110 | 045 | 844 | 713 | 142 | 1.37 | 10.85 | 9.55 ns
-1 0.53 705|004 (094 038 | 718 [ 6.06 | 1.42 [ 1.37 | 9.23 | 8.12 ns
6 mA STD 0.63 531 (005|110 | 045 | 541 (440|160 [ 168 [ 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
8 mA STD 0.63 531 1005|110 | 045 | 541 (440 (160|168 | 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
12 mA STD 0.63 3.82 |1 005| 110 | 045 | 3.89 | 1.51 | 3.47 | 1.88 | 6.31 2.70 ns
-1 0.53 3.25 1004 | 094 | 038 |331 (151 |29 | 1.88 | 5.37 | 2.71 ns
16 mA STD 0.63 3.60 | 0.05 | 1.10 | 0.45 1.78 | 1.37 | 3.53 | 3.98 | 2.95 | 2.57 ns
-1 0.53 3.07 | 0.04 [ 0.94 | 0.38 1.78 | 1.37 | 3.00 | 3.38 | 295 | 2.57 ns
24 mA STD 0.63 333 1005|110 | 0.45 164 | 113 | 3.60 | 4.39 | 2.81 2.33 ns
-1 053 | 283 (0.04 | 094 0.38 164 [ 1.13 | 3.06 | 3.74 | 2.82 | 2.33 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-40+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | ton | tey [teour | tzu | tzw | tiz | thz | tas | tzus | Units
4 mA STD 063 [ 11.09 | 0.05|1.10| 045 | 11.30 | 9.63 | 1.41 | 1.29 | 13.72 | 12.04 ns
-1 0.53 944 | 0.04 [ 094 | 0.38 961 | 819 (141 (1.29 | 11.67 | 10.25 ns
6 mA STD 0.63 7.87 |1 005|110 | 0.45 8.02 | 6.80| 159 | 159 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 (578 159 (1.60 | 8.88 7.84 ns
8 mA STD 0.63 7.87 |1 0.05]|1.10| 0.45 8.02 | 6.80| 159 | 1.59 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 | 578 1159 | 1.60 | 8.88 7.84 ns
12 mA STD 0.63 6.04 | 0.05] 110 | 0.45 6.15 | 527 [ 1.71 [ 1.79 | 8.57 7.69 ns
-1 0.53 514 | 0.04 [ 0.94 | 0.38 523 | 448 [ 1.71 (179 | 7.29 6.54 ns
16 mA STD 0.63 5.63 | 0.05| 1.10 | 0.45 574 | 494|174 | 184 | 8.16 7.36 ns
-1 0.53 479 |1 0.04 094 | 0.38 488 | 420174184 | 6.94 6.26 ns
24 mA STD 0.63 525 | 005|110 | 045 534 | 492 (177 [ 2.04 | 7.76 7.34 ns
-1 0.53 446 | 0.04 094 | 0.38 455 | 418 | 1.77 | 2.04 | 6.60 6.24 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Bourns Part Number: CAT16-LV4F12
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Figure 2-12 « LVDS Circuit Diagram and Board-Level Implementation
Table 2-82 « Minimum and Maximum DC Input and Output Levels
DC Parameter Description Min. Typ. Max. Units
VCCI Supply Voltage 2.375 25 2.625 \%
VOL Output Low Voltage 0.9 1.075 1.25 \Y,
VOH Output High Voltage 1.25 1.425 1.6 \%
VI Input Voltage 0 - 2.925 \%
VODIFF Differential Output Voltage 250 350 450 mV
VOCM Output Common-Mode Voltage 1.125 1.25 1.375 \Y,
VICM Input Common-Mode Voltage 0.05 1.25 2.35 V
VIDIFF Input Differential Voltage 100 350 - mV
Table 2-83 « AC Waveforms, Measuring Points, and Capacitive Loads
Input Low (V) Input High (V) Measuring Point* (V)
1.075 1.325 Cross point
Note: *Measuring point = Vitrip. See Table 2-18 on page 2-17 for a complete table of trip points.

Timing Characteristics

Table 2-84 « LVDS

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Speed Grade toout tpp toin tpy Units
Std. 0.64 2.05 0.05 1.79 ns
-1 0.55 1.74 0.04 1.52 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-85+« LVDS

Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI =2.3 V
Speed Grade tpouT tpp toin tpy Units
Std. 0.63 1.98 0.05 1.73 ns
-1 0.53 1.68 0.04 1.47 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Clear
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Figure 2-16 « Timing Model of the Registered 1/0 Buffers with Synchronous Enable and Asynchronous Clear
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Figure 2-18 « Output Register Timing Diagram

Timing Characteristics

Table 2-94 « Output Data Register Propagation Delays

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425V

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.72|0.84| ns
tosup Data Setup Time for the Output Data Register 0.38|0.45| ns
toHD Data Hold Time for the Output Data Register 0.00{0.00| ns
tosue Enable Setup Time for the Output Data Register 0.53|0.63| ns
toHE Enable Hold Time for the Output Data Register 0.00|0.00| ns
tocLr2Q Asynchronous Clear-to-Q of the Output Data Register 098|115 ns
toPrE2Q Asynchronous Preset-to-Q of the Output Data Register 098 (1.15| ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 0.2710.32| ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00|0.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 0.27 (032 | ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 025030 ns
towPRE Asynchronous Preset Minimum Pulse Width for the Output Data Register 0.25(0.30| ns
tockmpwr | Clock Minimum Pulse Width High for the Output Data Register 0.41]048| ns
tockmpwL | Clock Minimum Pulse Width Low for the Output Data Register 0.37 1043 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Input DDR Timing Diagram

Timing Characteristics

Table 2-99 »

Input DDR Propagation Delays

Automotive-Case Conditions: TJ = 135°C, Worst-Case VCC =1.425V

Parameter Description -1 | Std. | Units
tbDRICLKQ1 Clock-to-Out Out_QR for Input DDR 0.33 | 0.39 ns
tDDRICLKQ2 Clock-to-Out Out_QF for Input DDR 0.47 | 0.56 ns
tbprIsUD Data Setup for Input DDR 0.34 | 040 [ ns
tDDRIHD Data Hold for Input DDR 0.00 | 0.00 ns
tDDRICLR2Q1 Asynchronous Clear-to-Out Out_QR for Input DDR 0.56 | 0.66 ns
tDDRICLR2Q2 Asynchronous Clear-to-Out Out_QF for Input DDR 0.69 | 0.82 ns
{DDRIREMCLR Asynchronous Clear Removal Time for Input DDR 0.00 | 0.00 ns
{DDRIRECCLR Asynchronous Clear Recovery Time for Input DDR 0.27 | 0.32 ns
tDDRIWCLR Asynchronous Clear Minimum Pulse Width for Input DDR 0.25 | 0.30 ns
tDDRICKMPWH Clock Minimum Pulse Width High for Input DDR 0.41 | 0.48 ns
{DDRICKMPWL Clock Minimum Pulse Width Low for Input DDR 0.37 | 0.43 ns
FoDRIMAX Maximum Frequency for Input DDR 309 | 263 | MHz
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Timing Characteristics

Table 2-104 - Combinatorial Cell Propagation Delays

Automotive-Case Conditions: T; = 135°C, Worst-Case VCC = 1.425V

&S Microsemi

Automotive ProASIC3 Flash Family FPGAs

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=1A tep 049 | 0.57 ns
AND2 Y=A-B tep 0.57 | 0.67 ns
NAND2 Y =1(A-B) trp 0.57 | 0.67 ns
OR2 Y=A+B trp 0.59 | 0.69 ns
NOR2 Y =1(A+B) trp 0.59 | 0.69 ns
XOR2 Y=A®B tep 0.90 1.05 ns
MAJ3 Y =MAJ(A, B, C) tep 0.85 1.00 ns
XOR3 Y=A®B®DC tep 1.06 | 1.25 ns
MUX2 Y=AIS+BS tep 062 | 0.72 ns
AND3 Y=A-B-C trp 0.68 | 0.80 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for

derating values.

Table 2-105 - Combinatorial Cell Propagation Delays

Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425V

Combinatorial Cell Equation Parameter -1 Std. Units
INV Y=IA tep 0.48 | 0.56 ns
AND2 Y=A-B teD 0.56 | 0.66 ns
NAND2 Y =I(A-B) tep 0.56 | 0.66 ns
OR2 Y=A+B teD 0.58 | 0.68 ns
NOR2 Y =!(A+B) teD 0.58 | 0.68 ns
XOR2 Y=A®B tep 0.88 | 1.03 ns
MAJ3 Y =MAJ(A, B, C) tep 0.83 | 0.98 ns
XOR3 Y=A®BDC tep 1.04 | 1.23 ns
MUX2 Y=AIS+BS tep 0.60 | 0.71 ns
AND3 Y=A-B-C tep 0.67 | 0.79 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for

derating values.
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Table 2-110 - A3P125 Global Resource
Commercial-Case Conditions: T; = 135°C, VCC =1.425V

-1 Std.
Parameter Description Min.! | Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 093 [ 122 | 1.09 | 143 ns
tRCKH Input High Delay for Global Clock 092 | 126 | 1.08 [ 1.49 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRCKsW Maximum Skew for Global Clock 0.35 0.41 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-111 - A3P125 Global Resource
Commercial-Case Conditions: T; = 115°C, VCC =1.425V

-1 Std.
Parameter Description Min.! [ Max.2 | Min.! | Max.2 | Units
tRCKL Input Low Delay for Global Clock 090 [ 119 | 1.06 | 1.40 ns
tRCKH Input High Delay for Global Clock 090 [ 123 | 1.05 | 145 ns
tRCKMPWH Minimum Pulse Width High for Global Clock 0.80 0.94 ns
tRCKMPWL Minimum Pulse Width Low for Global Clock 0.98 1.15 ns
tRcksw Maximum Skew for Global Clock 0.34 0.40 ns

Notes:

1. Value reflects minimum load. The delay is measured from the CCC output to the clock pin of a sequential element,
located in a lightly loaded row (single element is connected to the global net).

2. Value reflects maximum load. The delay is measured on the clock pin of the farthest sequential element, located in a fully
loaded row (all available flip-flops are connected to the global net in the row).

3. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-122 « FIFO
Worst-Case Automotive Conditions: T; = 115°C, VCC = 1.425V

Parameter Description -1 | Std. | Units
tens REN, WEN Setup Time 1.93 | 1.64 ns
teNH REN, WEN Hold Time 0.030.02| ns
teks BLK Setup Time 0.27 1032 | ns
tekH BLK Hold Time 0.00 | 0.00 | ns
tps Input Data (WD) Setup Time 0.26 | 0.22 ns
toH Input Data (WD) Hold Time 0.00 | 0.00 ns
tcka1 Clock High to New Data Valid on RD (flow-through) 3.30 | 2.81 ns
tckaz Clock High to New Data Valid on RD (pipelined) 1.25 | 1.07 ns
tRCKEF RCLK High to Empty Flag Valid 2411 2.05 ns
twekEer WCLK High to Full Flag Valid 2291195 ns
tokar Clock High to Almost Empty/Full Flag Valid 8.68 | 7.38 ns
trRsTFG RESET Low to Empty/Full Flag Valid 2371202 ns
tRsTAF RESET Low to Almost Empty/Full Flag Valid 8591730 | ns
trsTBQ RESET Low to Data Out Low on RD (flow-through) 1291110 | ns
RESET Low to Data Out Low on RD (pipelined) 1.29 | 1.10 ns
tREMRSTB RESET Removal 0401034 | ns
tRECRSTB RESET Recovery 210 (179 | ns
tMPWRSTB RESET Minimum Pulse Width 030 (0.25| ns
tcye Clock Cycle Time 453 (385 ns
Fmax Maximum Frequency for FIFO 221 | 260 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for
derating values.
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FG144 FG144 FG144

Pin Number | A3P125 Function Pin Number | A3P125 Function Pin Number | A3P125 Function
A1 GNDQ D1 I0128RSB1 G1 GFA1/10121RSB1
A2 VMVO0 D2 I0129RSB1 G2 GND
A3 GABO0/IO02RSB0 D3 I0130RSB1 G3 VCCPLF
A4 GAB1/IO03RSB0O D4 GAA2/I067RSB1 G4 GFA0/I0122RSB1
A5 I011RSBO D5 GACO0/I004RSB0 G5 GND
AB GND D6 GAC1/IO05RSB0O G6 GND
A7 I018RSB0O D7 GBCO0/I035RSB0 G7 GND
A8 VCC D8 GBC1/I036RSB0 G8 GDC1/1061RSB0
A9 I025RSB0 D9 GBB2/I043RSB0 G9 I048RSB0
A10 GBAO0/IO39RSB0 D10 1028RSB0 G10 GCC2/I059RSB0
A11 GBA1/I040RSB0 D11 1044RSB0 G11 I047RSB0
A12 GNDQ D12 GCB1/I053RSB0 G12 GCB2/I058RSB0
B1 GAB2/I069RSB1 E1 VCC H1 VCC
B2 GND E2 GFC0/I0125RSB1 H2 GFB2/I0119RSB1
B3 GAA0/IO00RSBO E3 GFC1/I0126RSB1 H3 GFC2/I0118RSB1
B4 GAA1/IO01RSBO E4 VCCIB1 H4 GEC1/10112RSB1
B5 IO08RSBO E5 I068RSB1 H5 VCC
B6 I014RSB0O E6 VCCIBO H6 IO50RSB0O
B7 I019RSB0O E7 VCCIBO H7 IO60RSB0O
B8 I022RSB0 E8 GCC1/I051RSB0O H8 GDB2/I071RSB1
B9 GBB0/I0O37RSB0 E9 VCCIBO H9 GDCO0/I062RSB0
B10 GBB1/I038RSB0O E10 VCC H10 VCCIBO
B11 GND E11 GCAO0/I0O56RSB0 H11 I049RSB0
B12 VMVO E12 I046RSB0 H12 VCC
C1 10132RSB1 F1 GFBO0/I0123RSB1 J1 GEB1/I0110RSB1
C2 GFA2/I0120RSB1 F2 VCOMPLF J2 I0115RSB1
C3 GAC2/10131RSB1 F3 GFB1/10124RSB1 J3 VCCIB1
C4 VCC F4 I0127RSB1 J4 GECO0/I0111RSB1
C5 I010RSBO F5 GND J5 I0116RSB1
C6 I012RSB0O F6 GND J6 I0117RSB1
Cc7 I021RSB0O F7 GND J7 VCC
C8 I024RSB0O F8 GCCO0/I052RSB0 J8 TCK
C9 1027RSB0O F9 GCBO0/I054RSB0 J9 GDA2/I070RSB1
C10 GBA2/I041RSB0O F10 GND J10 TDO
Cc11 I042RSB0 F11 GCA1/I055RSB0 J11 GDA1/I065RSB0
C12 GBC2/I045RSB0 F12 GCA2/I057RSB0 J12 GDB1/I063RSB0
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FG256 FG256 FG256
Pin Number| A3P1000 Function Pin Number| A3P1000 Function Pin Number| A3P1000 Function
A1 GND C5 GACO0/I004RSB0 E9 I047RSB0O
A2 GAAO0/IO00RSBO C6 GAC1/I005RSB0O E10 VCCIBO
A3 GAA1/I0O01RSBO c7 I025RSB0 E11 VCCIBO
A4 GABO0/IO02RSB0 C8 I036RSBO E12 VMV1
A5 I016RSB0 C9 I042RSB0 E13 GBC2/I1080PDB1
A6 I022RSB0 C10 I049RSB0 E14 I083PPB1
A7 I028RSB0 Cc1 I056RSB0 E15 1086PPB1
A8 IO35RSB0 C12 GBCO0/I072RSB0 E16 I087PDB1
A9 I045RSB0 C13 I062RSB0 F1 10217NDB3
A10 IO50RSB0O C14 VMVO F2 10218NDB3
A11 IO55RSB0 C15 I078NDB1 F3 10216PDB3
A12 I061RSBO C16 I081NDB1 F4 10216NDB3
A13 GBB1/I075RSB0 D1 10222NDB3 F5 VCCIB3
A14 GBAO0/IO76RSB0 D2 10222PDB3 F6 GND
A15 GBA1/I077RSB0 D3 GAC2/10223PDB3 F7 VCC
A16 GND D4 I0223NDB3 F8 VCC
B1 GAB2/10224PDB3 D5 GNDQ F9 vVCcC
B2 GAA2/10225PDB3 D6 I023RSB0 F10 vVCcC
B3 GNDQ D7 I029RSB0 F11 GND
B4 GAB1/IO03RSB0O D8 I033RSB0 F12 VCCIB1
B5 I017RSB0O D9 I046RSB0 F13 IO83NPB1
B6 I021RSB0O D10 I052RSB0 F14 IO86NPB1
B7 I027RSB0 D11 I0O60RSB0O F15 I090PPB1
B8 I034RSB0O D12 GNDQ F16 I087NDB1
B9 I044RSB0 D13 IO80NDB1 G1 10210PSB3
B10 I0O51RSB0O D14 GBB2/I079PDB1 G2 10213NDB3
B11 I0O57RSB0 D15 I079NDB1 G3 10213PDB3
B12 GBC1/1073RSB0 D16 I082NSB1 G4 GFC1/10209PPB3
B13 GBBO0/I074RSB0 E1 10217PDB3 G5 VCCIB3
B14 I071RSB0O E2 10218PDB3 G6 vVCcC
B15 GBA2/1078PDB1 E3 10221NDB3 G7 GND
B16 1081PDB1 E4 10221PDB3 G8 GND
C1 10224NDB3 E5 VMVO G9 GND
C2 10225NDB3 E6 VCCIBO G10 GND
C3 VMV3 E7 VCCIBO G11 vVCC
C4 I011RSBO ES8 I038RSB0O G12 VCCIB1
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FG256 FG256
Pin Number| A3P1000 Function Pin Number| A3P1000 Function

P9 I0137RSB2 T13 I0120RSB2
P10 I0134RSB2 T14 GDA2/10114RSB2
P11 I0128RSB2 T15 T™MS
P12 VMV1 T16 GND
P13 TCK

P14 VPUMP

P15 TRST

P16 GDAO0/IO113NDB1

R1 GEA1/10188PDB3

R2 GEAO0/I0188NDB3

R3 I0184RSB2

R4 GEC2/10185RSB2

R5 I0168RSB2

R6 I0163RSB2

R7 I0157RSB2

R8 I0149RSB2

R9 10143RSB2

R10 I0138RSB2

R11 I0131RSB2

R12 I0125RSB2

R13 GDB2/I0115RSB2

R14 TDI
R15 GNDQ
R16 TDO

T1 GND

T2 I0183RSB2

T3 GEB2/I0186RSB2

T4 I0172RSB2

T5 I0170RSB2

T6 I0164RSB2

T7 I0158RSB2

T8 I0153RSB2

T9 I0142RSB2
T10 I0135RSB2
™ I0130RSB2
T12 GDC2/10116RSB2
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FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function
Y15 VCC AB7 I0167RSB2
Y16 NC AB8 I0162RSB2
Y17 NC AB9 I0156RSB2
Y18 GND AB10 I0150RSB2
Y19 NC AB11 10145RSB2
Y20 NC AB12 10144RSB2
Y21 NC AB13 I0132RSB2
Y22 VCCIB1 AB14 I0127RSB2
AA1 GND AB15 I0126RSB2
AA2 VCCIB3 AB16 I0123RSB2
AA3 NC AB17 I0121RSB2
AA4 I0181RSB2 AB18 I0118RSB2
AA5 I0178RSB2 AB19 NC
AAB I0175RSB2 AB20 VCCIB2
AA7 I0169RSB2 AB21 GND
AA8 I0166RSB2 AB22 GND
AA9 I0160RSB2
AA10 I0152RSB2
AA11 I0146RSB2
AA12 I0139RSB2
AA13 I0133RSB2
AA14 NC
AA15 NC
AA16 I0122RSB2
AA17 I0119RSB2
AA18 I0117RSB2
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 I0180RSB2
AB5 I0176RSB2
AB6 I0173RSB2
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