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CF52012-3.0 Datasheet
This datasheet describes quad-serial configuration (EPCQ) devices.
Supported Devices
Table 1 lists the supported Altera® EPCQ devices.
Table 1. Altera EPCQ Devices
. . . . Recommended
. Memory Size On-Chip Decompression Cascading d
Device . ISP Support Reprogrammable Operating
(bits) Support Support Voltage (V)
EPCQ16 16,777,216 No Yes No Yes 3.3
EPCQ32 33,554,432 No Yes No Yes 3.3
EPCQ64 67,108,864 No Yes No Yes 3.3
EPCQ128 134,217,728 No Yes No Yes 3.3
EPCQ256 268,435,456 No Yes No Yes 3.3
Features

EPCQ devices offer the following features:

m Serial or quad-serial FPGA configuration in devices that support active serial
(AS) x1 or AS x4 configuration schemes

m Low cost, low pin count, and non-volatile memory

m 2.7-V to 3.6-V operation

m Available in 8- and 16-pin small-outline integrated circuit (SOIC) package
B Reprogrammable memory with more than 100,000 erase or program cycles
m  Write protection support for memory sectors using status register bits

m Fast read, extended dual input fast read, and extended quad input fast read of the
entire memory using a single operation code

m  Write bytes, extended dual input fast write bytes, and extended quad input fast
write bytes of the entire memory using a single operation code

B Reprogrammable with an external microprocessor using the SRunner software
driver

m In-system programming (ISP) support with the SRunner software driver

m ISP support with USB-Blaster™, EthernetBlaster II, or EthernetBlaster download
cables
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Page 2 Memory Array Organization

m By default, the memory array is erased and the bits are set to 1

Memory Array Organization

Table 2 lists the memory array organization in supported EPCQ devices.

Table 2. Memory Array Organization in EPCQ Devices

Details EPCQ16 EPCQ32 EPCQ64 EPCQ128 EPCQ256

Bries 2’[(1%7;:' g’za?i’tt:s’ 4194304 bytes | 8,388,608 bytes | 16,777,216 bytes | 33,554,432 bytes

y (Mbg)] (32 Mb) (64 Mb) (128 Mb) (256 Mb)
Number of sectors 32 64 128 256 512
Bytes per sector 65,536 bytes [512 kilobits (Kb)]
Total number of 512 1,024 2,048 4,096 8,192
subsectors (7
Bytes per subsector 4,096 bytes (32 Kb)
Pages per sector 256
Total number of pages 8,192 16,384 32,768 ‘ 65,536 131,072
Bytes per page 256 bytes

Note to Table 2:

(1) Every sectoris further divided into 16 subsectors with 4 KB of memory. Because of this, there are 512 (32 x16) subsectors for the EPCQ16 device,
1,024 (64 x 16) subsectors for the EPCQ32 device, 2,048 (128 x 16) subsectors for the EPCQ64 device, 4,096 (256 x 16) subsectors for the
EPCQ128 device, and 8,192 (512 x 16) subsectors for the EPCQ256 device.

Address Range for EPCQ16

Table 3 lists the address range for each sector in EPCQ16 devices.

Table 3. Address Range for Sectors 31..0 and Subsectors 511..0 in EPCQ16 Devices
—Preliminary (Part 1 of 2)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End

511 1FF000 1FFFFF
510 1FE000 1FEFFF

31
498 1F2000 1F2FFF
497 1F1000 1F1FFF
496 1F0000 1FOFFF
495 1EF000 1EFFFF
494 1EE000 1EEFFF

30
482 1E2000 1E2FFF
481 1E1000 1E1FFF
480 1E0000 1EOFFF
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Table 3. Address Range for Sectors 31..0 and Subsectors 511..0 in EPCQ16 Devices
—Preliminary (Part 2 of 2)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End
31 1F000 1FFFF
30 1E000 1EFFF
’
18 12000 12FFF
17 11000 11FFF
16 10000 10FFF
15 F000 FFFF
14 E000 EFFF
0
2 2000 2FFF
1 1000 1FFF
0 H’ 0000000 H' 0000FFF

Address Range for EPCQ32

Table 4 lists the address range for each sector in EPCQ32 devices.

Table 4. Address Range for Sectors 63..0 and Subsectors 1023..0 in EPCQ32 Devices
—Preliminary (Part 1 of 2)

Address Range (Byte Addresses in HEX)

Sector Subsector
Start End
1023 3FF000 3FFFFF
1022 3FE000 3FEFFF
&3 .
1010 3F2000 3F2FFF
1009 3F1000 3F1FFF
1008 3F0000 3FOFFF
1007 3EF000 3EFFFF
1006 3EE000 3EEFFF
” .
994 3E2000 3E2FFF
993 3E1000 3E1FFF
992 3E0000 3EOFFF
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Memory Array Organization

Table 4. Address Range for Sectors 63..0 and Subsectors 1023..0 in EPCQ32 Devices
—Preliminary (Part 2 of 2)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End
31 1F000 1FFFF
30 1E000 1EFFF
’
18 12000 12FFF
17 11000 11FFF
16 10000 10FFF
15 F000 FFFF
14 E000 EFFF
0
2 2000 2FFF
1 1000 1FFF
0 H’ 0000000 H' 0000FFF

Address Range for EPCQ64

Table 5 lists the address range for each sector in EPCQ64 devices.

Table 5. Address Range for Sectors 127..0 and Subsectors 2047..0 in EPCQ64 Devices
—Preliminary (Part 1 of 2)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End

2047 7FF000 7FFFFF
2046 7FE000 7FEFFF

127
2034 7F2000 7JF2FFF
2033 7F1000 7F1FFF
2032 7F0000 7FOFFF
1039 40F000 40FFFF
1038 40E000 40EFFF

64
1026 402000 402FFF
1025 401000 401FFF
1024 400000 400FFF
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Table 5. Address Range for Sectors 127..0 and Subsectors 2047..0 in EPCQ64 Devices
—Preliminary (Part 2 of 2)

Address Range (Byte Addresses in HEX)

Sector Subsector
Start End
1023 3FF000 3FFFFF
1022 3FE000 3FEFFF
63 ..
1010 3F2000 3F2FFF
1009 3F1000 3F1FFF
1008 3F0000 3FOFFF
1007 3EF000 3EFFFF
1006 3EE000 3EEFFF
62
994 3E2000 3E2FFF
993 3E1000 3ELFFF
992 3E0000 3EQFFF
31 1F000 1FFFF
30 1E000 1EFFF
1
18 12000 12FFF
17 11000 11FFF
16 10000 10FFF
15 F000 FFFF
14 E000 EFFF
0
2 2000 2FFF
1 1000 1FFF
0 H’ 0000000 H’ 0000FFF
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Memory Array Organization

Address Range for EPCQ128

Table 6 lists the address range for each sector in EPCQ128 devices.

Table 6. Address Range for Sectors 255..0 and Subsectors 4095..0 in EPCQ128 Devices
—Preliminary (Part 1 of 2)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End

4095 FFF000 FFFFFF
4094 FFE000 FFEFFF

255 =
4082 FF2000 FF2FFF
4081 FF1000 FF1FFF
4080 FF0000 FFOFFF
4079 FEF000 FEFFFF
4078 FEE000 FEEFFF

254
4066 FE2000 FE2FFF
4065 FE1000 FE1FFF
4064 FE0000 FEOFFF
2079 81F000 81FFFF
2078 81E000 81EFFF

129
2066 812000 812FFF
2065 811000 811FFF
2064 810000 810FFF
2063 80F000 80FFFF
2062 80E000 80EFFF

128
2050 802000 802FFF
2049 801000 801FFF
2048 800000 800FFF
2047 7FF000 TFFFFF
2046 7FE000 TFEFFF

127 _
2034 7F2000 7F2FFF
2033 7F1000 7F1FFF
2032 7F0000 7FOFFF
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Table 6. Address Range for Sectors 255..0 and Subsectors 4095..0 in EPCQ128 Devices

—Preliminary (Part 2 of 2)

Address Range (Byte Addresses in HEX)

Sector Subsector
Start End
1039 40F000 40FFFF
1038 40E000 40EFFF
64 ..
1026 402000 402FFF
1025 401000 401FFF
1024 400000 400FFF
1023 3FF000 3FFFFF
1022 3FE000 3FEFFF
63 ..
1010 3F2000 3F2FFF
1009 3F1000 3F1FFF
1008 3F0000 3FOFFF
1007 3EF000 3EFFFF
1006 3EE000 3EEFFF
62 -
994 3E2000 3E2FFF
993 3E1000 3ELFFF
992 3E0000 3EQFFF
31 1F000 1FFFF
30 1E000 1EFFF
’ ..
18 12000 12FFF
17 11000 11FFF
16 10000 10FFF
15 F000 FFFF
14 E000 EFFF
0
2 2000 2FFF
1 1000 1FFF
0 H’ 0000000 H’ 0000FFF
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Memory Array Organization

Address Range for EPCQ256

Table 7 lists the address range for each sector in EPCQ256 devices.

Table 7. Address Range for Sectors 511..0 and Subsectors 8191..0 in EPCQ256 Devices
—pPreliminary (Part 1 of 3)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End

8191 1FFF000 1FFFFFF
8190 1FFE000 1FFEFFF

511
8178 1FF2000 1FF2FFF
8177 1FF1000 1FF1FFF
8176 1FF0000 1FFOFFF
8175 1FEF000 1FEFFFF
8174 1FEE000 1FEEFFF

510
8162 1FE2000 1FE2FFF
8161 1FE1000 1FELFFF
8160 1FE0000 1FEOFFF
4127 101F000 101FFFF
4126 101E000 101EFFF

257
4114 1012000 1012FFF
4113 1011000 1011FFF
4112 1010000 1010FFF
4111 100F000 100FFFF
4110 100E000 100EFFF

256
4098 1002000 1002FFF
4097 1001000 1001FFF
4096 1000000 1000FFF
4095 FFF000 FFFFFF
4094 FFE000 FFEFFF

255
4082 FF2000 FF2FFF
4081 FF1000 FF1FFF
4080 FF0000 FFOFFF
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Table 7. Address Range for Sectors 511..0 and Subsectors 8191..0 in EPCQ256 Devices
—pPreliminary (Part 2 of 3)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End

4079 FEF000 FEFFFF
4078 FEE000 FEEFFF

254
4066 FE2000 FE2FFF
4065 FE1000 FE1FFF
4064 FE0000 FEOFFF
2079 81F000 81FFFF
2078 81E000 81EFFF

129
2066 812000 812FFF
2065 811000 811FFF
2064 810000 810FFF
2063 80F000 80FFFF
2062 80E000 80EFFF

128
2050 802000 802FFF
2049 801000 801FFF
2048 800000 800FFF
2047 7FF000 TFFFFF
2046 7FE000 TFEFFF

127 -
2034 7F2000 7F2FFF
2033 7F1000 7F1FFF
2032 7F0000 7FOFFF
1039 40F000 40FFFF
1038 40E000 40EFFF

64 .
1026 402000 402FFF
1025 401000 401FFF
1024 400000 400FFF
1023 3FF000 3FFFFF
1022 3FE000 3FEFFF

63 .
1010 3F2000 3F2FFF
1009 3F1000 3F1FFF
1008 3F0000 3FOFFF
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Table 7. Address Range for Sectors 511..0 and Subsectors 8191..0 in EPCQ256 Devices
—Preliminary (Part 3 of 3)

Address Range (Byte Addresses in HEX)
Sector Subsector
Start End
1007 3EF000 3EFFFF
1006 3EE000 3EEFFF
62
994 3E2000 3E2FFF
993 3E1000 3ELFFF
992 3E0000 3EQFFF
31 1F000 1FFFF
30 1E000 1EFFF
1
18 12000 12FFF
17 11000 11FFF
16 10000 10FFF
15 F000 FFFF
14 E000 EFFF
0
2 2000 2FFF
1 1000 1FFF
0 H’ 0000000 H’ 0000FFF
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Memory Operations

This section describes the operations that you can use to access the memory in EPCQ
devices. When performing the operation, addresses and data are shifted in and out of
the device serially, with the MSB first.

Timing Requirements

When the active low chip select (nCS) signal is driven low, shift in the operation code
into the EPCQ device using the serial data (DATA) pin. Each operation code bit is
latched into the EPCQ device on the rising edge of the DCLX.

While executing an operation, shift in the desired operation code, followed by the
address or data bytes as listed in Table 8. The device must drive the nCS pin high after
the last bit of the operation sequence is shifted in.

For read operations, the data read is shifted out on the DATA pin. You can drive the nCs
pin high when any bit of the data is shifted out.

For write and erase operations, drive the nCs pin high at a byte boundary, that is in a
multiple of eight clock pulses. Otherwise, the operation is rejected and not executed.

All attempts to access the memory contents while a write or erase cycle is in progress
are rejected, and the write or erase cycle continues unaffected.

Addressing Mode

The 3-byte addressing mode is enabled by default. To access the EPCQ256 memory,
you must use the 4-byte addressing mode. In 4-byte addressing mode, the address
width is 32-bit address. To enable the 4-byte addressing mode, you must execute the
4BYTEADDREN operation. This addressing mode takes effect immediately after you
execute the 4BYTEADDREN operation and remains active in the subsequent
power-ups. To disable the 4-byte addressing mode, you must execute the
4BYTEADDREX operation.

['=" If you are using the Quartus® II software or the SRunner software to program the
EPCQ256 device, you do not need to execute the 4BYTEADDREN operation. These
software automatically enable the 4-byte addressing mode when programming the
device.

July 2012  Altera Corporation Quad-Serial Configuration (EPCQ) Devices Datasheet
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Summary of Operation Codes

Table 8 lists the supported operations.

Table 8. Operation Codes for EPCQ Devices—Preliminary

Operation Operation Code (/ | Address Bytes | Dummy Bytes | Data Bytes | DCLK fy,y (MHz) 2

Read status b’ 0000 0101 0 0 1 to infinite ® 100
Read bytes b’0000 0011 3ord 0 1 to infinite 4 50
Read device identification b’1001 111x 0 0 110200 100
Fast read b’ 0000 1011 3or4 86 1 to infinite @ 100
fg‘;g”ded dual input fast b'1011 1011 3or4 85 1 to infinite @ 100
fg‘;g”ded quad input fast b'1110 1011 30r4 106) 1 to infinite @ 100
Write enable b’ 0000 0110 0 0 0 100
Write disable b’ 0000 0100 0 0 0 100
Write status b’ 0000 0001 0 0 1 100
Write bytes b’ 0000 0010 3ord 0 110 256 (4) 100
Ex’Fended dual input fast b’1101 0010 3or4 0 1 to 256 (4) 100
write bytes

Ex’Fended Quad input fast b’ 0001 0010 3ord 0 1t0 256 (4 100
write bytes

Erase bulk b’1100 0111 0 0 0 100
Erase sector b’1101 1000 3or4 0 0 100
4ABYTEADDREN (® b’1011 0111 0 0 0 100
4ABYTEASSREX (6 b’1110 1001 0 0 0 100

Notes to Tahle 8:
(1) List MSB first and LSB last.
(2) Pending characterization data.

(3) The status register, data, or read device identification is read out at least once on the DATA1 pin and is continuously read out until the ncs pin is

driven high.

(4) A write bytes operation requires at least one data byte on the DATA1 pin. If more than 256 bytes are sent to the device, only the last 256 bytes are

written to the memory.

(5) You can configure the number of dummy bytes.
(6) This operation is applicable for EPCQ256 device only.

Quad-Serial Configuration (EPCQ) Devices Datasheet
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ABYTEADDREN AND 4BYTEADDREX Operations

To enable 4BYTEADDREN or 4BYTEADDREX operations, you can select the device
by driving the nCs signal low, followed by shifting in the operation code through
DATAO.

I'=”  You must execute a write enable operation before you can enable the 4sBYTEADDREN
or 4BYTEADDREX operations. For more information, refer to “Write Enable
Operation”.

Figure 1 shows the timing diagram for the 4BYTEADDREN operation.
Figure 1. 4ABYTEADDREN Timing Diagram
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Figure 2 shows the timing diagram for the 4BYTEADDREX operation.

Figure 2. 4BYTEADDREX Timing Diagram
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Write Enable Operation

When you enable the write enable operation, the write enable latch bit is set to 1 in the
status register. You must execute this operation before the write bytes, write status,
erase bulk, erase sector, extended dual input fast write bytes, extended quad input
fast write bytes, 4BYTEADDREN, and 4BYTEADDREX operations.

Figure 3 shows the timing diagram for the write enable operation.

Figure 3. Write Enable Operation Timing Diagram
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Write Disable Operation

The write disable operation resets the write enable latch bit in the status register. To
prevent the memory from being written unintentionally, the write enable latch bit is
automatically reset when implementing the write disable operation, and under the
following conditions:

m Power up

m  Write bytes operation completion

m  Write status operation completion

m Erase bulk operation completion

m Erase sector operation completion

m Extended dual input fast write bytes operation completion
m Extended quad input fast write bytes operation completion

Figure 4 shows the timing diagram for the write disable operation.

Figure 4. Write Disable Operation Timing Diagram
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Read Status Operation

You can use the read status operation to read the status register. Figure 5 and Figure 6
show the status bits in the status register of the EPCQ devices.

Figure 5. EPCQ16 and EPCQ32 Status Register Status Bits

Bit7 Bit 0

- B BP2 BP1 BPO | WEL WIP

T I

Reserved Block Protect Bits Write In
Progress Bit

Top/Bottom Write Enable
Bit Latch Bit

Figure 6. EPCQ64, EPCQ128, and EPCQ256 Status Register Status Bits
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If you set the write in progress bit to 1, the EPCQ device executes a write or erase cycle
and 0 indicates that no write or erase cycle is in progress.

If you set the write enable latch bit to 0, the EPCQ device rejects a write or erase cycle.
You must set the write enable latch bit to 1 before every write bytes, write status, erase
bulk, and erase sector operations.

Use the top or bottom bit (TB bit) with the block protect bits to determine that the
protected area starts from the top or bottom of the memory array. When the top or
bottom bit is set to 0, the protected area starts from the top of the memory array. When
the top or bottom bit is set to 1, the protected area starts from the bottom of the
memory array.

The non-volatile block protect bits determine the area of the memory protected from
being written or erased unintentionally. Table 9 through Table 18 on page 20 list the
protected area in EPCQ16, EPCQ32, EPCQ64, EPCQ128, and EPCQ256 devices with
reference to the block protect bits. The erase bulk operation is only available when all
the block protect bits are set to 0. When any of the block protect bits are set to 1, the
relevant area is protected from being written by a write bytes operation or erased by
an erase sector operation.

July 2012  Altera Corporation Quad-Serial Configuration (EPCQ) Devices Datasheet
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Table 9. Block Protection Bits in EPCQ16 when TB Bit is Set to 0

Status Register Content

Memory Content

TB Bit BP2 Bit BP1 Bit BPO Bit Protected Area Unprotected Area

0 0 0 0 None All sectors

0 0 0 1 Upper 32 Sectors 0to 30
0 0 1 0 Upper 16 Sectors 0to 29
0 0 1 1 Upper 8 Sectors 0to 27
0 1 0 0 Upper 4 Sectors 0to 23
0 1 0 1 Upper half Sectors 0to 15
0 1 1 0 All sectors None

0 1 1 1 All sectors None

Table 10. Block Protection Bits in EPCQ16 when TB Bit is Set to 1
Status Register Content Memory Content
TB Bit BP2 Bit BP1 Bit BPO Bit Protected Area Unprotected Area

1 0 0 0 None All sectors

1 0 0 1 Lower 32 Sectors 1 to 31

1 0 1 0 Lower 16 Sectors 2 to 31

1 0 1 1 Lower 8 Sectors 4 to 31

1 1 0 0 Lower 4 Sectors 8 to 31

1 1 0 1 Lower half Sectors 16 to 31
1 1 1 0 All sectors None

1 1 1 1 All sectors None

Quad-Serial Configuration (EPCQ) Devices Datasheet
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Table 11. Block Protection Bits in EPCQ32 when TB Bit is Set to 0

Status Register Content

Memory Content

TB Bit BP2 Bit BP1 Bit BPO Bit Protected Area Unprotected Area

0 0 0 0 None All sectors

0 0 0 1 Upper 64 Sectors 0 to 62
0 0 1 0 Upper 32 Sectors 0 to 61
0 0 1 1 Upper 16 Sectors 0to 59
0 1 0 0 Upper 8 Sectors 0to 55
0 1 0 1 Upper 4 Sectors 0to 47
0 1 1 0 Upper half Sectors 0 to 31
0 1 1 1 All sectors None

Table 12. Block Protection Bits in EPCQ32 when TB Bit is Set to 1

Status Register Content

Memory Content

TB Bit BP2 Bit BP1 Bit BPO Bit Protected Area Unprotected Area
1 0 0 0 None All sectors
1 0 0 1 Lower 64 Sectors 1t0 63
1 0 1 0 Lower 32 Sectors 2 to 63
1 0 1 1 Lower 16 Sectors 4 to 63
1 1 0 0 Lower 8 Sectors 8 to 63
1 1 0 1 Lower 4 Sectors 16 to 63
1 1 1 0 Lower half Sectors 32 to 63
1 1 1 1 All sectors None
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Table 13. Block Protection Bits in EPCQ64 when TB Bit is Set to 0

Status Register Content

Memory Content

TB Bit | BP3 Bit | BP2 Bit | BP1 Bit | BP0 Bit Protected Area Unprotected Area
0 0 0 0 0 None All sectors
0 0 0 0 1 Upper 128 Sectors 0to 126
0 0 0 1 0 Upper 64 Sectors 0to 125
0 0 0 1 1 Upper 32 Sectors 0to 123
0 0 1 0 0 Upper 16 Sectors 0to 119
0 0 1 0 1 Upper 8 Sectors 0to 111
0 0 1 1 0 Upper quarter Sectors 010 95
0 0 1 1 1 Upper half Sectors 0 to 63
0 1 0 0 0 All sectors None
0 1 0 0 1 All sectors None
0 1 0 1 0 All sectors None
0 1 0 1 1 All sectors None
0 1 1 0 0 All sectors None
0 1 1 0 1 All sectors None
0 1 1 1 0 All sectors None
0 1 1 1 1 All sectors None

Table 14. Block Protection Bits in EPCQ64 when TB Bit is Set to 1
Status Register Content Memory Content

TB Bit | BP3 Bit | BP2 Bit | BP1 Bit | BP0 Bit Protected Area Unprotected Area
1 0 0 0 0 None All sectors
1 0 0 0 1 Lower 128 Sectors 1to 127
1 0 0 1 0 Lower 64 Sectors 2 to 127
1 0 0 1 1 Lower 32 Sectors 4 to 127
1 0 1 0 0 Lower 16 Sectors 8 to 127
1 0 1 0 1 Lower 8 Sectors 16 to 127
1 0 1 1 0 Lower quarter Sectors 32 to 127
1 0 1 1 1 Lower half Sectors 64 to 127
1 1 0 0 0 All sectors None
1 1 0 0 1 All sectors None
1 1 0 1 0 All sectors None
1 1 0 1 1 All sectors None
1 1 1 0 0 All sectors None
1 1 1 0 1 All sectors None
1 1 1 1 0 All sectors None
1 1 1 1 1 All sectors None
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Table 15. Block Protection Bits in EPCQ128 when TB Bit is Set to 0

Status Register Content Memory Content

TB Bit | BP3 Bit | BP2 Bit | BP1 Bit | BP0 Bit Protected Area Unprotected Area
0 0 0 0 0 None All sectors (sectors 0 to 255)
0 0 0 0 1 Upper 256 Sectors 0 to 254
0 0 0 1 0 Upper 128 Sectors 0 to 253
0 0 0 1 1 Upper 64 Sectors 0to 251
0 0 1 0 0 Upper 32 Sectors 0 to 247
0 0 1 0 1 Upper 16 Sectors 0 to 239
0 0 1 1 0 Upper 8 Sectors 0to 223
0 0 1 1 1 Upper quarter Sectors 0to 191
0 1 0 0 0 Upper half (sector 253) Lower half (sectors 0 to 127)
0 1 0 0 1 All sectors None
0 1 0 1 0 All sectors None
0 1 0 1 1 All sectors None
0 1 1 0 0 All sectors None
0 1 1 0 1 All sectors None
0 1 1 1 0 All sectors None
0 ! ! ! ! (128 GE,?&?&tom) None

Table 16. Block Protection Bits in EPCQ128 when TB Bit is Set to 1
Status Register Content Memory Content

TB Bit | BP3 Bit | BP2 Bit | BP1 Bit | BPO Bit Protected Area Unprotected Area
1 0 0 0 0 None All sectors (sectors 0 to 255)
1 0 0 0 1 Lower 256 Sectors 1 to 255
1 0 0 1 0 Lower 128 Sectors 2 to 255
1 0 0 1 1 Lower 64 Sectors 4 to 255
1 0 1 0 0 Lower 32 Sectors 8 t0 255
1 0 1 0 1 Lower 16 Sectors 16 to 255
1 0 1 1 0 Lower 8 Sectors 32 to 255
1 0 1 1 1 Lower quarter Sectors 64 to 255
1 1 0 0 0 Lower half Sectors 128 to 255
1 1 0 0 1 All sectors None
1 1 0 1 0 All sectors None
1 1 0 1 1 All sectors None
1 1 1 0 0 All sectors None
1 1 1 0 1 All sectors None
1 1 1 1 0 All sectors None
1 1 1 1 1 All sectors None

July 2012  Altera Corporation Quad-Serial Configuration (EPCQ) Devices Datasheet



Page 20

Memory Operations

Table 17. Block Protection Bits in EPCQ256 when TB Bit is Set to 0

Status Register Content

Memory Content

TB Bit | BP3 Bit | BP2 Bit | BP1 Bit | BPO Bit Protected Area Unprotected Area
0 0 0 0 0 None All sectors
0 0 0 0 1 Upper 512 Sectors 0to 511
0 0 0 1 0 Upper 256 Sectors 0to 510
0 0 0 1 1 Upper 128 Sectors 0 to 508
0 0 1 0 0 Upper 64 Sectors 0 to 504
0 0 1 0 1 Upper 32 Sectors 0 to 496
0 0 1 1 0 Upper 16 Sectors 0 to 480
0 0 1 1 1 Upper 8 Sectors 0 to 448
0 1 0 0 0 Upper quarter Sectors 0 to 384
0 1 0 0 1 Upper half Sectors 0 to 256
0 1 0 1 0 All sectors None
0 1 0 1 1 All sectors None
0 1 1 0 0 All sectors None
0 1 1 0 1 All sectors None
0 1 1 1 0 All sectors None
0 1 1 1 1 All sectors None

Table 18. Block Protection Bits in EPCQ256 when TB Bit is Set to 1

Status Register Content

Memory Content

TB Bit | BP3 Bit | BP2 Bit | BP1 Bit | BP0 Bit Protected Area Unprotected Area
1 0 0 0 0 None All sectors
1 0 0 0 1 Lower 512 Sectors 1to 511
1 0 0 1 0 Lower 256 Sectors 2to 511
1 0 0 1 1 Lower 128 Sectors 4 to 511
1 0 1 0 0 Lower 64 Sectors 8 to 511
1 0 1 0 1 Lower 32 Sectors 16 to 511
1 0 1 1 0 Lower 16 Sectors 32 to 511
1 0 1 1 1 Lower 8 Sectors 64 to 511
1 1 0 0 0 Lower quarter Sectors 128 to 511
1 1 0 0 1 Lower half Sectors 256 to 511
1 1 0 1 0 All sectors None
1 1 0 1 1 All sectors None
1 1 1 0 0 All sectors None
1 1 1 0 1 All sectors None
1 1 1 1 0 All sectors None
1 1 1 1 1 All sectors None
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Write Status Operation

The write status operation does not affect the write enable latch and write in progress
bits. You can use the write status operation to set the status register block protection
and top or bottom bits. Therefore, you can implement this operation to protect certain
memory sectors. For more information, refer to Table 15 on page 19 through Table 18.
After setting the block protect bits, the protected memory sectors are treated as
read-only memory. You must execute the write enable operation before the write
status operation.

Figure 7 shows the timing diagram for the write status operation.

Figure 7. Write Status Operation Timing Diagram

nCS

DATAO

DATA1

Operation Code . Status Register

High Impedance

Immediately after the nCS signal drives high, the device initiates the self-timed write
status cycle. The self-timed write status cycle usually takes 5 ms for all EPCQ devices
and is guaranteed to be less than 8 ms. For more information, refer to tyg in Table 20
on page 32. You must account for this delay to ensure that the status register is written
with the desired block protect bits. Alternatively, you can check the write in progress
bit in the status register by executing the read status operation while the self-timed
write status cycle is in progress. Set the write in progress bit to 1 during the self-timed
write status cycle and 0 when it is complete.
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Read Bytes Operation

When you execute the read bytes operation, you first shift in the read bytes operation
code, followed by a 3-byte addressing mode (2[23..0]) or a 4-byte addressing mode
(A[31..0]). Each address bit must be latched in on the rising edge of the DCLX signal.
After the address is latched in, the memory contents of the specified address are
shifted out serially on the DATA1 pin, beginning with the MSB. For reading Raw
Programming Data File (.rpd), the content is shifted out serially beginning with the
LSB. Each data bit is shifted out on the falling edge of the DCLK signal. The maximum
DCLK frequency during the read bytes operation is 50 MHz.

Figure 8 shows the timing diagram for the read bytes operation.

Figure 8. Read Bytes Operation Timing Diagram

nCS

0 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 3 36 37 38 39

Operation Code 24-Bit Address (1) :

om0\ RRROO00,

MSB DATA Out 1 DATA Out 2

High Impedance
DATA1 7 7
B

MS

Note to Figure 8:
(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.

The first byte address can be at any location. The device automatically increases the
address to the next higher address after shifting out each byte of data. Therefore, the
device can read the whole memory with a single read bytes operation. When the
device reaches the highest address, the address counter restarts at 0x000000, allowing
the memory contents to be read out indefinitely until the read bytes operation is
terminated by driving the nCS signal high. If the read bytes operation is shifted in
while a write or erase cycle is in progress, the operation is not executed and does not
affect the write or erase cycle in progress.
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Fast Read Operation

When you execute the fast read operation, you first shift in the fast read operation
code, followed by a 3-byte addressing mode (2[23..0]) or a 4-byte addressing mode
(A[31..0]), and a dummy byte with each bit being latched-in during the rising edge
of the DCLK signal. Then, the memory contents at that address is shifted out on DATA1
with each bit being shifted out at a maximum frequency of 100 MHz during the falling
edge of the DCLK signal. Figure 9 shows the operation sequence of the fast read
operation.

Figure 9. Fast Read Operation Timing Diagram

nCS
ma:jJJMUUUUUUUUL ﬂﬂﬂﬂ

Operation Code 24-Bit Address (1)
N G - 6900

MSB

High Impedance
DATA1
nCS

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Dummy Byte
DATAO |
1 DATA Out 1 DATA Out 2
7 66@990006699900 7
MSB

Note to Figure 9:
(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.

The first byte address can be at any location. The device automatically increases the
address to the next higher address after shifting out each byte of data. Therefore, the
device can read the whole memory with a single fast read operation. When the device
reaches the highest address, the address counter restarts at 0x000000, allowing the
read sequence to continue indefinitely.

You can terminate the fast read operation by driving the ncCs signal high at any time
during data output. If the fast read operation is shifted in while an erase, program, or
write cycle is in progress, the operation is not executed and does not affect the erase,
program, or write cycle in progress.
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Extended Dual Input Fast Read Operation

This operation is similar to the fast read operation except that the data and addresses
are shifted in and out on the DATA0 and DATA1 pins.

Figure 10 shows the operation sequence of the extended dual input fast read
operation.

Figure 10. Extended Dual Input Fast Read Operation Timing Diagram

nCS

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

DCLK :

Operation Code 24-Bit Address (1)

N
< »

w0 "0\ XXX

DATA1

2K XX X7 XX Xt

‘ Dummy Cycles

ncs ---

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

otk | UYL

10 switches from Input to Output

S 00000000 00000000,

ot = 7XEXXXIXEX XXX XXX XD

Byte 1 Byte 2 Byte 3 Byte 4

Note to Figure 10:
(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.
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Extended Quad Input Fast Read Operation

This operation is similar to the extended dual input fast read operation except that the
data and addresses are shifted in and out on the DATA0, DATAL, DATA2, and DATA3 pins.

Figure 11 shows the operation sequence of the extended quad input fast read

operation.

Figure 11. Extended Quad Input Fast Read Operation Timing Diagram

nCS \

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 21 22 23 24 25 26 27

DCLK

-t

Operating code

DATAO /

DATA1 Don’t Care
DATA2 Don’t Care
DATA3

Note to Figure 11:

10 switches from Input to Output
/L ? ‘
7/ ;
1/ 5X1X5X1X 5
/j— {6 X2X6X2) 6
/f— H7X3X7X3X 7
‘ ‘ ‘ ‘ ‘ ‘ A : ’
" 24-bitAddress (1) Dummy cycles | Byte 1:Byte 2:

(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.
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Read Device Identification Operation

This operation reads the 8-bit device identification of the EPCQ device from the DATAL
output pin. If this operation is shifted in while an erase or write cycle is in progress,
the operation is not executed and does not affect the erase or write cycle in progress.
Table 19 lists the EPCQ device identifications.

Table 19. EPCQ Device Identification

EPCQ Device Silicon ID (Binary Value)
EPCQ16 b’0001 0101
EPCQ32 b’0001 0110
EPCQ64 b’0001 0111
EPCQ128 b’0001 1000
EPCQ256 b’0001 1001

The 8-bit device identification of the EPCQ device is shifted out on the DATA1 pin on
the falling edge of the DCLK signal. Figure 12 shows the operation sequence of the read
device identification operation.

Figure 12. Read Device Identification Operation Timing Diagram

nCS
0 1 2 3 4 5 6 7 8 9 10 20 21 23 24 25 26 27 28 29 30 31 32

DCLK e 0o o

Operation Code : Two Dummy Bytes :
oo ) O OORERO 000,

MSB Silicon ID
High Impedance
DATA1 7
MSB
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Write Bytes Operation
This operation allows bytes to be written to the memory. You must execute the write enable operation before the write bytes

operation. After the write bytes operation is completed, the write enable latch bit in the status register is set to 0.

When you execute the write bytes operation, you shift in the write bytes operation code, followed by a 3-byte addressing mode
(A[23..0]) or a 4-byte addressing mode (A[31..0]), and at least one data byte on the DATAOC pin. If the eight LSBs (A[7..0]) are
not all 0, all sent data that goes beyond the end of the current page is not written into the next page. Instead, this data is written
at the start address of the same page. You must ensure the nCS signal is set low during the entire write bytes operation.

Figure 13 shows the operation sequence of the write bytes operation.

Figure 13. Write Bytes Operation Timing Diagram

nCS

3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 2072 2073 2074 2075 2076 2077 2078 2079

Operation Code 24-Bit Address (1) i Data Byte 1 : Data Byte 2 Data Byte 256

D)

DATAO

. DEEREEOE

Note to Figure 13:

MSB MSB

(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.

If more than 256 data bytes are shifted into the EPCQ device with a write bytes operation, the previously latched data is
discarded and the last 256 bytes are written to the page. However, if less than 256 data bytes are shifted into the EPCQ device,
they are guaranteed to be written at the specified addresses and the other bytes of the same page are not affected.

The device initiates a self-timed write cycle immediately after the nCS signal is driven high. For more information about the
self-timed write cycle time, refer to typ in Table 20 on page 32. You must account for this amount of delay before another page
of memory is written. Alternatively, you can check the write in progress bit in the status register by executing the read status
operation while the self-timed write cycle is in progress. The write in progress bit is set to 1 during the self-timed write cycle
and 0 when it is complete.

You must erase all the memory bytes of EPCQ devices before you implement the write bytes operation. You can erase all the
memory bytes by executing the erase sector operation in a sector or the erase bulk operation throughout the entire memory.

suonjesadg Moway
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Extended Dual Input Fast Write Bytes Operation

This operation is similar to the write bytes operation except that the data and
addresses are shifted in on the DATA0 and DATAL pins.

Figure 14 shows the operation sequence of the extended dual input fast write bytes
operation.

Figure 14. Extended Dual Input Fast Write Bytes Timing Diagram

nCS \
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

DCLK §

Operation code : 24-bit Address (1)

HEEEE-

DATAO

DATA1

nCS

Data In 1 Data In 2 DataIn 3 Data In 4 Data In 256

Y100 00, 260 700
B iMSB i MsB i MSB i

MS|

Note to Figure 14:
(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.
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Extended Quad Input Fast Write Bytes Operation

This operation is similar to the extended dual input fast write bytes operation except
that the data and addresses are shifted in on the DATA0, DATA1, DATA2, and DATA3 pins.

Figure 15 shows the operation sequence of the extended quad input fast write bytes
operation.

Figure 15. Extended Quad Input Fast Write Bytes Operation Timing Diagram

nCS
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
DCLK :
Operation code 24-bit Address (1) Data In Datéln Daté In

P12 003 14§ o5

S W AWV~ 2 Clolc.cl0 cooo0s
. Don't Care @@@@ e“n 66 1)
Don't Care aee ,,,,,

- ERREEEHOE
DATA3 oq 6969

MsB

Note to Figure 15:
(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.
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Erase Bulk Operation

This operation sets all the memory bits to 1 or 0xFF. Similar to the write bytes
operation, you must execute the write enable operation before the erase bulk
operation.

You can implement the erase bulk operation by driving the ncCS signal low and then
shifting in the erase bulk operation code on the DATAO pin. The nCS signal must be
driven high after the eighth bit of the erase bulk operation code has been latched in.
Figure 16 shows the erase bulk operation.

Figure 16. Erase Bulk Operation Timing Diagram

nCS

DCLK

Operation Code

o Y X

The device initiates a self-timed erase bulk cycle immediately after the nCS signal is
driven high. For more information about the self-timed erase bulk cycle time, refer to
twg in Table 20 on page 32.

You must account for this delay before accessing the memory contents. Alternatively,
you can check the write in progress bit in the status register by executing the read
status operation while the self-timed erase cycle is in progress. The write in progress
bit is set to 1 during the self-timed erase cycle and 0 when it is complete. The write
enable latch bit in the status register is reset to 0 before the erase cycle is complete.
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Erase Sector Operation

The erase sector operation allows you to erase a certain sector in the EPCQ device by
setting all the bits inside the sector to 1 or 0xFF. This operation is useful if you want to
access the unused sectors as a general purpose memory in your applications. You
must execute the write enable operation before the erase sector operation.

When you execute the erase sector operation, you must first shift in the erase sector
operation code, followed by the 3-byte addressing mode (A[23..0]) or the 4-byte
addressing mode (A[31..0]) of the chosen sector on the DATA0 pin. The 3-byte
addressing mode or the 4-byte addressing mode for the erase sector operation can be
any address inside the specified sector. For more information about the sector address
range, refer to Table 6 on page 6 and Table 7 on page 8. Drive the nCS signal high after
the eighth bit of the erase sector operation code has been latched in.

Figure 17 shows the erase sector operation.

Figure 17. Erase Sector Operation Timing Diagram

nCS

DCLK

:ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ ﬂﬂﬂf‘:

Operation Code 24-Bit Address (1)

oo Y OO0

Note to Figure 17:

MSB

(1) To access the entire EPCQ256 memory, use 4-byte addressing mode. In the 4-byte addressing mode, the address width is 32-bit address.

Power Mode

The device initiates a self-timed erase sector cycle immediately after the nCS signal is
driven high. For more information about the self-timed erase sector cycle time, refer to
tgs in Table 20 on page 32. You must account for this amount of delay before another
page of memory is written. Alternatively, you can check the write in progress bit in
the status register by executing the read status operation while the self-timed erase
cycle is in progress. The write in progress bit is set to 1 during the self-timed erase
cycle and 0 when it is complete. The write enable latch bit in the status register is set to
0 before the self-timed erase cycle is complete.

EPCQ devices support active and standby power modes. When the nCs signal is low,
the device is enabled and is in active power mode. The FPGA is configured while the
EPCQ device is in active power mode. When the nCs signal is high, the device is
disabled but remains in active power mode until all internal cycles are completed,
such as write or erase operations. The EPCQ device then goes into standby power
mode. The Icc; and Iy parameters list the V¢ supply current when the device is in
active and standby power modes. For more information, refer to Table 25 on page 36.
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Timing Information

Figure 18 shows the timing waveform for the write operation.

Figure 18. Write Operation Timing Diagram

INCsH*— i+ Incssu fepie——— —itaL

tcsH

DCLK

Ipsyie———+—pH

High Impedance

DATA

Table 20 lists the EPCQ device timing parameters for the write operation.

Table 20. Write Operation Parameters—Preliminary (Part 1 of 2)

Symbol Parameter Min | Typical | Max Unit
Write clock frequency (from the FPGA, download cable, or
oLk embedded processor) for write enable, write disable, read status, . . 100 MHz
read device identification, write bytes, erase bulk, and erase sector
operations
toy (7 DCLK high time 4 — — ns
to () DCLK low time 4 — — ns
tncssu Chip select (ncs) setup time 4 — — ns
tnesH Chip select (ncs) hold time 4 — — ns
tosu DATA[] in setup time before the rising edge on DCLK 2 — — ns
ton DATA[] hold time after the rising edge on DCLK 3 — — ns
tosH Chip select (ncs) high time 50 — — ns
twg @ Write bytes cycle time — 0.6 5 ms
tws @ Write status cycle time — 1.3 8 ms
Erase bulk cycle time for EPCQ16 — 170 250 S
Erase bulk cycle time for EPCQ32 — 170 250 S
teg @ Erase bulk cycle time for EPCQ64 — 60 250 s
Erase bulk cycle time for EPCQ128 — 170 250 S
Erase bulk cycle time for EPCQ256 — 240 480 S
Erase sector cycle time for EPCQ16
Erase sector cycle time for EPCQ32
tgg @ Erase sector cycle time for EPCQ64 — 0.7 3 s
Erase sector cycle time for EPCQ128
Erase sector cycle time for EPCQ256
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Table 20. Write Operation Parameters—Preliminary (Part 2 of 2)

Symbol Parameter Min | Typical | Max Unit

Erase subsector cycle time for EPCQ16

Erase subsector cycle time for EPCQ32
tegg @ Erase subsector cycle time for EPCQ64 — 0.3 1.5 s
Erase subsector cycle time for EPCQ128

Erase subsector cycle time for EPCQ256

Notes to Table 20:
(1) The value must be larger than or equal to 1/fye k-
(2) Figure 18 does not show these parameters.

Figure 19 shows the timing waveform for the read operation.

Figure 19. Read Operation Timing Diagram

nCS [ X X

DCLK —\—/—\—/—\—/. oo

«—thcLk2D

DATA Bit N >< Bit V=1 >< soe >< >< Bit0
DATAO  Add_Bit 0 >< (XX ><

Table 21 lists the EPCQ device timing parameters for the read operation.

Table 21. Read Operation Parameters—Preliminary

Symbol Parameter Min Max Unit
Read clock frequency (from the FPGA or embedded processor) for
. — 50 MHz
; read bytes operations
ROLK Fast read clock frequency (from the FPGA or embedded processor) . 100 MHz
for fast read bytes operation
teoy DCLK high time 4 — ns
toL DCLK low time 4 — ns
tonis Output disable time after read — 8 ns
theLkon Clock falling edge to DATA — 7 ns
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Programming and Configuration File Support

The Quartus Il software provides programming support for EPCQ devices. When you
select an EPCQ device, the Quartus II software automatically generates the
Programmer Object File (.pof) to program the device. The software allows you to
select the appropriate EPCQ device density that most efficiently stores the
configuration data for the selected FPGA.

You can program the EPCQ device in-system by an external microprocessor using the
SRunner software driver. The SRunner software driver is developed for embedded
EPCQ device programming that you can customize to fit in different embedded
systems. The SRunner software driver reads .rpd files and writes to the EPCQ devices.
The programming time is comparable to the Quartus II software programming time.
Because the FPGA reads the LSB of the .rpd data first during the configuration
process, the LSB of .rpd bytes must be shifted out first during the read bytes operation
and shifted in first during the write bytes operation.

Writing and reading the .rpd file to and from the EPCQ device is different from the
other data and address bytes.

During the ISP of an EPCQ device using the USB-Blaster, EthernetBlaster II, or
EthernetBlaster download cable, the cable pulls the nCONFIG signal low to reset the
FPGA and overrides the 10-kQ pull-down resistor on the nCE pin of the FPGA. The
download cable then uses the interface pins depending on the selected AS mode to
program the EPCQ device. When programming is complete, the download cable
releases the interface pins of the EPCQ device and the nCE pin of the FPGA and pulses
the nCONFIG signal to start the configuration process.

The FPGA can program the EPCQ device in-system using the JTAG interface with the
serial flash loader (SFL). This solution allows you to indirectly program the EPCQ
device using the same JTAG interface that is used to configure the FPGA.

For more information about configuration, refer to the configuration chapter in the
appropriate device handbook.

For more information about SFL, refer to AN 370: Using the Serial FlashLoader with the
Quartus II software.

For more information about programming and configuration support, refer to the
following documents:

m USB-Blaster Download Cable User Guide
B EthernetBlaster II Communications Cable User Guide

B EthernetBlaster Communications Cable User Guide
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Operating Conditions

Table 22 through Table 26 list information about the absolute maximum ratings,

recommended operating conditions, DC operating conditions, Icc supply current, and

capacitance fo

r EPCQ devices.

Table 22. Absolute Maximum Ratings—Preliminary

Symbol Parameter Condition Min Max Unit
Vee Supply voltage With respect to GND -0.6 4.0 v
% DC input voltage With respect to GND -0.6 4.0 v
[max DC Vg or GND current — — 20 mA
lout DC output current per pin — -25 25 mA
Pp Power dissipation — — 94 mW
Tste Storage temperature No bias —65 150 °C
Tams Ambient temperature Under bias -65 135 °C
T, Junction temperature Under bias — 135 °C

Table 23. Recommended Operating Conditions—Preliminary

Symbol Parameter Condition Min Max Unit
Vee Supply voltage L) 2.7 3.6 v
Vv, Input voltage With respect to GND -0.5 0.4 + Ve v
Vo Output voltage — 0 Vee V

) For commercial use 0 70 °C
Ty Operating temperature - -

For industrial use -40 85 °C
tr Input rise time — — 5 ns
3 Input fall time — — 5 ns
Note to Table 23:

(1) The maximum Vg rise time is 100 ms.
Table 24. DC Operating Conditions—Preliminary

Symbol Parameter Condition Min Max Unit
Viy High-level input voltage — 0.7 xVg | Vg +0.4 v
ViL Low-level input voltage — -0.5 0.3 x Vg v
Vo High-level output voltage loy =—100 pA (7 Vee- 0.2 — v
Vou Low-level output voltage lop=1.6 MA@ — 04 v
I Input leakage current V| =V or GND -10 10 HA
loz I[jlr?;erl]’ie output off-state Vo = Vigg or GND 10 10 m

Notes to Table 24:
(1) The loy parameter refers to the high-level TTL or CMOS output current.
(2) The lg_ parameter refers to the low-level TTL or CMOS output current.
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Table 25. I Supply Current—Preliminary

Symbol Parameter Condition Min Max Unit
lcco Ve supply current (standby) — — 100 HA
loos Ve supply current (during active . 5 20 mA

power mode)
Table 26. Capacitance (—Preliminary

Symbol Parameter Condition Min Max Unit
Cin Input pin capacitance Viy=0V — 6 pF
Cout Output pin capacitance Vour=0V — 8 pF

Note to Table 26:
(1) Capacitance is sample-tested only at T, = 25 x C and at a 20-MHz frequency.

Pin Information
Figure 20 and Figure 21 show the EPCQ device in an 8-pin device. Figure 22 and

Figure 23 show the EPCQ device in a 16-pin device. The following lists the control
pins on the EPCQ device:

Serial data 3 (DATA3)
Serial data 2 (DATA2)
Serial data 1 (DATAL)
Serial data O (DATAO0)
Serial clock (DCLK)

Chip select (ncs)

appropriate device handbook.

Figure 20. AS x1 Pin-Out Diagram for EPCQ16 and EPCQ32 Devices

<o For more information about configuration, refer to the configuration chapter in the

nCS —] @
DATA1 —1 2
Ve — 3
GND —{ 4

8 — Vee
7 — Veo
6 — DCLK
5

— DATAO

Figure 21. AS x4 Pin-Out Diagram for EPCQ16 and EPCQ32 Devices

nCS —®

DATA1 — 2
DATA2 —] 3
4

GND —

— Vee

8
7 — DATA3
6 — DCLK
5

— DATAO
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Figure 22. AS x1 Pin-Out Diagram for EPCQ64, EPCQ128, and EPCQ256 Devices

Vee

Vee
N.C.

N.C.
N.C.
N.C.
nCS

DATA1

Note to Figure 22:

O

2
3(1)
a0)
5(1)
6(1)

8

16
15
14(1)
13(7)
12(1)
11(7)
10
9

—— DCLK
—— DATAO
— N.C.

— N.C.
—— N.C.

—— N.C.
— GND

— Vee

(1) You can leave these pins floating or you can connect them to Ve or GND.

Figure 23. AS x4 Pin-Out Diagram for EPCQ64, EPCQ128, and EPCQ256 Devices

DATA3

Vee
N.C.

N.C.
N.C.
N.C.
nCS

DATA1

Note to Figure 23:

O

%
3(1)
a0)
5(1)
6(1)

8

16
15
14(1)
13(1)
12(1)
1101
10
9

—— DCLK
—— DATAO
— N.C.

— N.C.
—— N.C.

— N.C.
— GND
— DATA2

(1) You can leave these pins floating or you can connect them to Ve or GND.
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Pin Information

Table 27 lists the pin description of the EPCQ device.

Table 27. EPCQ Device Pin Description—Preliminary (Part 1 of 3)

Pin Name

AS x1 Pin-Out Diagram

AS x4 Pin-0ut Diagram

Pin Number
in 8-Pin
SOIC
Package

Pin Number
in 16-Pin
SoIC
Package

Pin Number
in 8-Pin
SOIC
Package

Pin Number
in 16-Pin
SOIC
Package

Pin Type

Description

DATAQ

15

15

170

For AS x1 mode, use this pin as an input signal pin
to write or program the EPCQ device. During write
or program operations, the data is latched on the
rising edge of the DCLK signal.

For AS x4 mode, use this pin as an 1/0 signal pin.
During write or program operations, this pin acts
as an input pin that serially transfers data into the
EPCQ device. The data is latched on the rising
edge of the pcLk signal. During read or
configuration operations, this pin acts as an
output signal pin that serially transfers data out of
the EPCQ device to the FPGA. The data is shifted
out on the falling edge of the bcLx signal.

During the extended quad input fast write bytes or
extended dual input fast write bytes operations,
this pin acts as an input pin that serially transfers
data into the EPCQ device. The data is latched on
the rising edge of the pcLk signal. During
extended dual input fast read or extended quad
input fast read operations, this pin acts as an
output signal pin that serially transfers data out of
the EPCQ device to the FPGA. The data is shifted
out on the falling edge of the bcLx signal.

DATAl

170

For AS x1 and x4 modes, use this pin as an output
signal pin that serially transfers data out of the
EPCQ device to the FPGA during read or
configuration operations. The transition of the
signal is on the falling edge of the pcLK signal.

During the extended dual input fast write bytes or
extended quad input fast write bytes operation,
this pin acts as an input signal pin that serially
transfers data into the EPCQ device. The data is
latched on the rising edge of the DCLK signal.
During extended dual input fast read or extended
quad input fast read operations, this pin acts as an
output signal pin that serially transfer data out of
the EPCQ device to the FPGA. The data is shifted
out on the falling edge of the bcLx signal.

During read, configuration, or program
operations, you can enable the EPCQ device by
pulling the ncs signal low.
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Table 27. EPCQ Device Pin Description—Preliminary (Part 2 of 3)

AS x1 Pin-Out Diagram

AS x4 Pin-0ut Diagram

Pin Name

Pin Number
in 8-Pin
SOIC
Package

Pin Number
in 16-Pin
SoIC
Package

Pin Number
in 8-Pin
SOIC
Package

Pin Number
in 16-Pin
SOIC
Package

Pin Type

Description

DATA2

170

For AS x1 mode, extended dual input fast write
bytes operation and extended dual input fast read
operation, this pin must connect to a 3.3-V power
supply.

For AS x4 mode, use this pin as an output signal
that serially transfers data out of the EPCQ device
to the FPGA during read or configuration
operations. The transition of the signal is on the
falling edge of the pcLk signal.

During the extended quad input fast write bytes
operation, this pin acts as an input pin that serially
transfers data into the EPCQ device. The data is
latched on the rising edge of the DCLK signal.
During the extended quad input fast read
operation, this pin acts as an output signal pin that
serially transfers data out of the EPCQ device to
the FPGA. The data is shifted out on the falling
edge of the DCLK signal.

DATA3

170

For AS x1 mode, extended dual input fast write
bytes operation and extended dual input fast read
operation, this pin must connect to a 3.3-V power
supply.

For AS x4 mode, use this pin as an output signal
that serially transfers data out of the EPCQ device
to the FPGA during read or configuration
operations. The transition of the signal is on the
falling edge of the pcLk signal.

During the extended quad input fast write bytes
operation, this pin acts as an input pin that serially
transfers data into the EPCQ device. The data is
latched on the rising edge of the DCLK signal.
During the extended quad input fast read
operation, this pin acts as an output signal pin that
serially transfers data out of the EPCQ device to
the FPGA. The data is shifted out on the falling
edge of the DCLK signal.

nCs

Input

The active low ncs input signal toggles at the
beginning and end of a valid operation. When this
signal is high, the device is deselected and the
DATA pin is tri-stated. When this signal is low, the
device is enabled and is in active mode. After
power up, the EPCQ device requires a falling edge
on the ncs signal before you begin any operation.
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Pin Information

Table 27. EPCQ Device Pin Description—Preliminary (Part 3 of 3)

AS x1 Pin-Out Diagram

AS x4 Pin-0ut Diagram

Pin N Pin Number | Pin Number | Pin Number | Pin Number Pin T D inti
I Name | in 8-Pin in 16-Pin in 8-Pin in16-Pin | "'M Type escription
SOIC S0IC SoIC SoIC
Package Package Package Package

The FPGA provides the DcLk signal. This signal
provides the timing for the serial interface. The
data presented on the DATAO pin is latched to the

DCLK 6 16 6 16 Input EPCQ device on the rising edge of the DcLK signal.
The data on the DATA pin changes after the falling
edge of the pcLx signal and is latched in to the
FPGA on the next falling edge of the DcLK signal.

Vee 3,7,8 1,2,9 2 Power | Connect the power pins to a 3.3-V power supply.

GND 4 10 10 Ground | Ground pin.
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Device Package and Ordering Code

This section describes the package offered in EPCQ devices and the ordering codes for
each EPCQ device.

Package

The EPCQ16 and EPCQ32 devices are available in 8-pin SOIC packages. The EPCQ64,
EPCQ128, and EPCQ256 devices are available in 16-pin SOIC packages.

For a 16-pin SOIC package, you can migrate vertically from the EPCQ128 device to
the EPCQ256 device. If you use the AS x1 configuration scheme, you can migrate to
the EPCS16, EPCS64, or EPCS128 serial configuration devices.

<o For more information about migration to EPCS, refer to the Serial Configuration (EPCS)
Devices Datasheet.

Ordering Code

Table 28 lists the ordering codes for EPCQ devices.

Table 28. EPCQ Device Ordering Codes

Device Ordering Code (")
EPCQ16 EPCQ16SI8N
EPCQ32 EPCQ32SI8N
EPCQ64 EPCQ64SI16N
EPCQ128 EPCQ128SI16N
EPCQ256 EPCQ256SI16N

Note to Table 28:
(1) N indicates that the device is lead free.
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Document Revision History

Table 29 lists the revision history for this document.

Table 29. Document Revision History

Date Version Changes

m Added Table 3, Table 4, and Table 5 to include the address range for EPCQ16,
EPCQ32, and EPCQ64 devices.

m Added Table 9, Table 10, Table 11, Table 12, Table 13, and Table 14 to include
the block protection bits for EPCQ16, EPCQ32, and EPCQ64 devices.

m Added Figure 5, Figure 20 and Figure 21 to include EPCQ16 and EPCQ32
devices.

July 2012 3.0 m Updated the “Device Package and Ordering Code” section.

m Updated Table 1, Table 2, Table 19, Table 20, Table 27, and Table 28 to include
EPCQ16, EPCQ32, and EPCQ64 devices.

m Updated the address bytes for the extended quad input fast write bytes
operation in Table 8.

m Updated Figure 22 and Figure 23 to include EPCQ64 devices.

m Added Figure 2.

m Updated “Read Bytes Operation” and “Fast Read Operation” sections.
January 2012 2.0 m Updated Figure 1, Figure 3, Figure 4, Figure 7, and Figure 13.

m Updated Table 5, Table 11, Table 12, and Table 14.

m Minor text edits.

June 2011 1.0 Initial release.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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