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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

1. Introduction

This document pertains to the following devices
and packages:

3032XL VQ44, PC44, CS48

3064 XL VQ44, VQ100, PC44, CS48, CP56
3128XL VQ100, TQ144, CS144

3256XL TQ144, PQ208, CS280, FT256
3384XL PQ208, TQ144, FT256, FG324
3512XL PQ208, FT256, FG324

The device programming and verification
procedures are similar to those used with
standard non-volatile (NV) memories. Memory
cells can be erased only as a single array, while
programming of groups of individual cells is
performed. Note that after successful
completion of an erase operation, all cells in the
device are in the logical “1” state. Erase and
program operations are performed via the JTAG
port and IEEE 1149.1 sixteen state TAP
controller.

The Xilinx software generates device-
programming files in JEDEC format. The JEDEC
file also contains information specific to each
device, which will be compared to the device
being programmed. The manufacturer's code to
identify Xilinx (or in some cases Philips) as the
manufacturer and the product code to identify
the device are read via the Device Identification
Register of the IEEE Standard 1149.1. Please
refer to tables in a later section for codes.

2. Features

2.1 Erase

The device is electrically erasable. The
algorithm has to perform a check on the device
to ensure all bits are erased before allowing
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programming. Note that erased cells are
verified to logical 1 state.

2.2 Addressing

The device is addressed with a 9-bit address for
the 3512, the 3384 and the 3256 device, an 8-
bit address for both the 3128 and the 3064
devices and a 7-bit address for the 3032 device.
The MSB selects upper (logical 1) or lower
(logical 0) for a given address. The address,
less MSB, is indexed with a Gray code count
starting from zero and counting sequentially up
to a maximum Gray code count. However,
some bits of some addresses are “don't cares”;
the fuse map for each device is available as an
Excel spreadsheet. The legal device addresses
are contained in the device specific Add.dat file.

2.3 Operations

The device has several independent operations:
Program, Erase, Verify, and Initialize. To use
these instructions, an enable command
(ISP_ENABLE) must be executed via the JTAG
controller.  Furthermore, after performing the
desired independent operations, a disable
command (ISP_DISABLE) must be executed to
properly configure all registers when returning to
test-logic-reset state in the JTAG controller.
Program is used for selectively changing groups
of NV-cells within the device. Erase is the
procedure used to erase all cells in the device in
one operation. Verify is used to read NV-cell
content. Initialize is to force configuration of the
device to that loaded in the NV-memory without
power cycling.
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2.4 Signature String

The programmer or host computer must support
a mode for reading and displaying the data
stored in the user storage area. Note that this
storage area does not conform to IEEE 1149.1
signature specifications accessed by the 1149.1
Standard USERCODE instruction. The size of
the user storage is shown in the Add.dat file.
Note that the number of bits varies for XPLA3
family devices. Because the signature string is
not part of the JEDEC file, programming of
these bytes is an independent operation from
the operation of programming configuration bits
and can be performed at anytime.

Note that the user electronic signature string is
not in the JEDEC file, but rather an arbitrary bit
string defined by the customer.

2.5 Device Security

The device supports a read security feature,
which protects the design from being copied. A
secured device may still be erased and
reprogrammed.

3. Special Instructions

3.1 Device/ File Checksum Calculation

Contained in each JEDEC file is a fuse
checksum (C-Field), which should be used to
represent the file checksum. The checksum is to
be implemented according to JEDEC Standard
Number 3A. The same method must be used
to_calculate the device checksum and the
two should match.

Transmission checksum according to JEDEC
Standard Number 3A can be implemented as
well.
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3.2 Compatibility Checks

3.2.1 Adapter Type

The adapter should contain an electronically
readable code for identification. The
programming algorithm must check the adapter
ID for compatibility with the target device. The
JEDEC design file also contains information
specific to the device pin count and fuse size,
both of which must be compared to the adapter
in use. The pin count, fuse size, and packages
for each device are listed in the corresponding
Add.dat.

4. Programming Sequence

The device programming sequence, illustrated in
Figure 1, begins by verifying that the device
design file and programming algorithm match
the installed programmer adapter. This check is
accomplished by first comparing the program-
mer adapter ID to all acceptable adapter IDs in
the programmer algorithm and next to the fuse
count and pin count contained in the JEDEC file.
If a mismatch occurs, display message A:
“Incompatible Adapter Or File ” for current
algorithm and terminate the programming
sequence.

4.1 Read Manufacturer’'s Code ID

Read the manufacturer's code in the device
contained in the Device Identification Register
defined in IEEE 1149.1 Standard. This register
is read via ISP port with the IEEE 1149.1
IDCODE instruction. Note that the manufacturer
code can be Xilinx and in some case Philips; the
code translations are listed in Table 3. of this
document. The next step is to verify that the
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device part number listed in the JEDEC file is a
valid part number for the manufacturer
determined from the Device Identification
Register. If the device part number is not valid
for the device manufacturer, display the
message B: “Manufacturer's Code Error” and
terminate the programming sequence.

4.2 Read Product Code ID

Read the product codes, both architecture and
number of macrocells codes, of the device
contained in the Device Identification Register
defined in IEEE 1149.1 Standard. This register
is read via ISP port with the IEEE 1149.1
IDCODE instruction. The code translations are
listed in Table 4. of this document. The next
step is to verify that the device part number
listed in the JEDEC file is a correct for the
architecture and number of macrocells
determined from the Device Identification
Register. If the device part number is not
correct for the device architecture and number
of macrocells, display the message C: “Product
Code Error” and terminate the programming
sequence.

4.3 Device Erase Check

Verify that all NV-cells are in the unprogrammed
state (‘1’). Bulk erase check is performed with
ISP verify command (ISP_VERIFY) for each
address. Recall that an |ISP_ENABLE
instruction must be executed prior to
sequentially shifting in addresses, executing
verify operation and shifting out data for actual
data comparison. If any of the NV-cells are
programmed (‘0’), display the message E:
“Device Not Erased” and allow the option to
erase the device. The device has to be bulk
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erased prior to programming. If the device fails,
display message F: “Device Failed To Erase”
and terminate the programming sequence.

A. Device Programming

At this point the actual programming cycle
begins. The address and data are first loaded
before a short programming pulse is applied to
the device. This programming procedure should
follow the verify procedure where an
ISP_ENABLE command was executed first in
the procedure and an ISP_DISABLE should not
be part of the procedure. The number of
address and data bits varies from device to
device. Specific address information of all
address and number of data bits can be found in
the Add.dat file of each device. Programming is
performed utilizing the sixteen-state TAP
controller, hence, timing is insured.

4.5 Post-Program Verify

After programming all the addresses of the
device, perform data verification, as illustrated in
Figure 2. This verification procedure should
follow the verify and programming procedure
where an ISP_ENABLE command was
executed first in the procedure and an
ISP_DISABLE should not be part of the
procedure. If any cell fails to verify, display the
message G: “Device Failed To Program” and
terminate the programming sequence. Note that
this operation can be performed at any time.

4.6 Secure Device

Following the programming and post-program
verify sequence, the algorithm should query the
operator to secure the device, as illustrated in
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Figure 2. If the user elects not to secure the
device, display the message H: “Device Not
Secured” and terminate the programming
sequence with an ISP_DISABLE instruction. If
the user chooses to secure the device, program
the security bit (see Figure 4), display the
message D: “Device Secured” and terminate
the  programming  sequence with  an
ISP_DISABLE instruction. If the device fails to
verify secure, display the message J: Device
Failled To Secure” and terminate the
programming sequence with an ISP_DISABLE
instruction. This procedure should follow the
programming sequence without an
ISP_DISABLE command being included until
completing the secure query and response to

query.

If a device is Read Secured, the signature
string, manufacturer's code and product code
can still be read. All other data can not be read.
Table 1 shows which operations may be
performed after a device is Read Secured.

Note that the device is not Read Secured after
programming the security bit until either an ISP
init instruction is executed or the power is
cycled.
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Table 1

Read Secure*

Operation Valid
Program No
Erase Yes
Verify No
Blank Check No
Signature String Yes
Mfg/Product Code Yes

* See Add.dat file for security bit address.

5. Other Device Operations
5.1 Device Bulk Erase

To erase the device, follow the flow in Figure 3
and the timing according to Figure XXXX. Note
that all NV-memory (user configuration bits and
signature string) are erased with this operation.
Recall that an ISP_ENABLE instruction must be
executed prior to executing the erase operation.
If verification of any logic one (1) state of any bit
fails after performing the erase operation, then
display the message “Device Failed to Erase
and terminate the programming sequence with
an ISP_DISABLE instruction.
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Compare Algorithm
to Adapter ID, Fuse Count
and Pin Count

Yes

Read MFG Code |

Stop

Code Messages

Check Security A Incompatible Adapter or File for Current Algorithm
Addresses B Manufacturer's Code Error
C Product Code Error
D Device Secured
E Device Not Blank
F Device Failed To Erase
G Device Failed To Program
Blank Check H Device Not Secured
l | Device Failed To Verify
J Device Failed To Secure
Pass ? No
Yes |,
Program

Figure 1. Overall Programming Sequence
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Program

Verify

'+

Program & Verify

No
MSG |
Yes
Stop
Secure Y
Device ? Security Bits
No

Yes

Figure 2. Programming Flow

Erase

L

Verify Erase Operation

I

No
MSG F

Yes

Yes

Stop Stop

Figure 3. Erase Flow
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Program security bit

L

Verify Program
Operation

@l

Yes

Stop

Figure 4. Secure Flow

MSG J

Yes

Stop
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Table 2. Common DC Programming and Erase Characteristics T, = 25°C £ 5°C

Symbol Description Limits

Min Max Units
I Input Leakage 10 A
lec Vce Supply Current 80 mA
VL Low-Level Input Voltage 0 0.8 V
Viy High-Level Input Voltage 2.0 5.5 Vv
VoL Low-Level Output Voltage 0.4 V
Vou High-Level Output Voltage 2.4 Vv
Veeenk Vee 3.0 3.6 \%

Note: Xilinx recommends that the mean be used whenever possible.

Table 3. Manufacturer ID codes

Manufacturer ID code
Xilinx 00001001001
Philips 00000010101

Note: The Philips ID Code only applies to the original 3 die released from the Philips Fab (XCR3064XL,
XCR3128XL, XCR3256XL). All newly released devices (after Dec 01) will only use the Xilinx ID Code.

Table 4. Device ID codes

Product Package Package Architecture Macrocell
Code Code Count Code
3032XL VQ44 110 010 000001
3032XL PC44 101 010 000001
3032XL CS48 100 010 000001
3064XL VQ44 110 010 000100
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Product Package Package Architecture Macrocell
Code Code Count Code
3064 XL VQ100 001 010 000100
3064XL PC44 101 010 000100
3064 XL CS48 100 010 000100
3064 XL CP56 000 010 000100
3128XL VQ100 001 010 001000
3128XL TQ144 011 010 001000
3128XL CS144 100 010 001000
3256 XL TQ144 011 010 010100
3256 XL PQ208 100 010 010100
3256XL CS280 101 010 010100
3256 XL FT256 110 010 010100
3384XL TQ144 011 010 010101
3384XL PQ208 100 010 010101
3384XL FT256 110 010 010101
3384XL FG324 010 010 010101
3512XL PQ208 100 010 010111
3512XL FT256 110 010 010111
3512XL FG324 010 010 010111
Table 5. AC Programming Specifications
Symbol Description Limits
Min Max Units
TrwpcM Program Pulse Width 10 11 ms
Terase Erase Pulse Width 100 110 ms
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3032XL Programming Signal Definitions

SPD0010 E10

VQ44 PC44 CSs48

Function |Pin Number |Pin Number | Pin Number
A3/ TDI 1 7 B1
A4 2 8 C2
A5 3 9 C1
PORT EN 4 10 C3
A6 5 11 D3
A7 6 12 D1
A8/ TMS 7 13 D2
A9 8 14 E1l
VDDE 9 15 E2
A10 10 16 F1
All 11 17 G1
Al2 12 18 E4
A13 13 19 F2
Al4 14 20 G2
A15 15 21 F3
GND 16 22 E3
VDDI 17 23 G4
B15 18 24 F4
B14 19 25 G5
B13 20 26 F5
B12 21 27 G6
B11 22 28 G7
B10 23 29 F7
GND 24 30 E6
B9 25 31 E7
B8/ TCK 26 32 E5
B7 27 33 D7
B6 28 34 D6
VDDE 29 35 C7
B5 30 36 C6
B4 31 37 D4
B3/ TDO 32 38 B7
B2 33 39 B6
B1 34 40 A6
BO 35 41 C5
GND 36 42 Ab
IN3/ GCLK3 37 43 B5
IN2 / GCLK2 38 44 A4
IN1/GCLK1 39 1 B4
INO / GCLKO 40 2 A3
VDDI 41 3 B3
A0 42 4 A2
Al 43 5 Al
A2 44 6 C4

CS48 No connect Package balls: B2,G3,F6,A7
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3064XL Programming Signal Definitions
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PC44 VQ44 CS48 CP56 VQ100
Function |Pin Number|Pin Number|Pin Number|Pin Number|Pin Number
B7 A3 100
VDDE 3
B8/ TDI 7 1 B1 C1 4
B9 8 2 C2 D1 6
B10 9 3 C1 D3 8
B11 9
B12 10
PORT EN 10 4 C3 El 11
B13 11 5 D3 E3 12
B14 12 6 D1 F1 13
B15 14
DO/ TMS 13 7 D2 G1 15
D1 14 8 El F3 16
D2 17
VDDE 15 9 E2 H1 18
D3 16 10 F1 G3 19
D4 17 11 G1 J1 20
D5 21
D6 23
D7 K1 25
GNDE 26
D8 18 12 E4 K4 29
D9 19 13 F2 K2 30
D10 20 14 G2 K3 31
D11 21 15 F3 H3 32
D12 G3 H4 33
VDDE 23 G4 H5 34
D13 35
D14 K5 36
D15 37
GNDE 22 16 E3 K6 38
VDDI 23 17 G4 H5 39
C15 40
Cl4 K7 41
C13 42
GNDE 43
C12 24 18 F4 H6 44
C11 25 19 G5 H7 45
C10 26 20 F5 H8 46
C9 27 21 G6 J10 47
C8 28 22 G7 K9 48
VDDE 51
C7 K10 52
C6 F6 K8 54
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3064XL Programming Signal Definitions Continued

PC44 VQ44 Cs48 CP56 VQ100

Function |Pin Number|Pin Number|Pin Number|Pin Number|Pin Number
C5 56
C4 57
C3 29 23 F7 H10 58
GNDE 30 24 E6 G10 59
C2 60
C1l 31 25 E7 G8 61
CO/TCK 32 26 E5 F10 62
Al5 63
Al4 33 27 D7 E10 64
Al13 34 28 D6 F8 65
VDDE 35 29 C7 D10 66
Al2 67
All 68
Al10 36 30 C6 E8 69
A9 37 31 D4 D8 71
A8/ TDO 38 32 B7 C10 73
GNDE 74
A7 39 33 B6 B10 75
A6 76
A5 A7 Al10 79
A4 A5 80
A3 A9 81
VDDE 82
A2 83
Al 40 34 A6 A8 84
A0 41 35 C5 C8 85
GNDE 42 36 A5 A7 86
CLK3/IN3 43 37 B5 A6 87
CLK2 /IN2 44 38 A4 C7 88
CLK1/IN1 1 39 B4 C6 89
CLKO / INO 2 40 A3 C5 90
VDDI 3 41 B3 A4 91
BO 4 42 A2 C4 92
B1 5 43 Al C3 93
B2 6 44 C4 Al 94
GNDE 95
B3 96
B4 B1 97
B5 98
B6 A2 99

Note: VQ100 No Connects: 1-2, 5, 7, 22, 24, 27-28, 49-50, 53, 55, 70, 72, 77-78
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3128XL Programming Signal Definitions

TQ144 CS144 VQ100 TQ144 CS144 VQ100
Function |Pin Number|Pin Number|Pin Number| Function |[Pin Number|Pin Number|Pin Number
VDDE D4 3 G2 54 N6 36
GNDE 3 D3 G1 55 M7 37
F1/TDI 4 D2 4 GO 56 N7
F2 5 D1 5 GNDI 57 L7 38
F3 6 E4 6 VDDI 58 K7 39
F4 7 E3 7 GNDE 59 N8
F5 8 E2 8 DO 60 M8
F6 9 E1l 9 D1 61 L8 40
F10 10 F4 10 D2 62 K8 41
F11 11 F3 D3 63 N9 42
F12 12 F2 GNDE 64 M9 43
PORT EN 13 F1 11 D4 65 L9 44
F13 14 G2 12 D5 66 K9 45
F14 15 G1 13 D6 67 N10 46
F15 16 G3 14 D10 68 M10 47
GNDE 17 G4 D11 69 L10 48
HO 18 H1 D12 70 N11 49
H1/TMS 20 H2 15 D13 71 M11 50
H2 21 H3 16 D14 72 L11
H3 22 H4 17 VDDE 73 N12
H4 23 J1 D15 74 M12
VDDE 24 J2 18 VDDE 76 L13 51
H5 25 J3 19 C15 77 K10
H6 26 J4 20 Cil4 78 K11 52
H10 27 K1 21 C13 79 K12 53
H11 28 K2 22 C12 80 K13 54
H12 29 K3 23 C11 81 J10 55
H13 30 L1 24 C10 82 J11 56
H14 31 M2 25 C6 83 J12 57
H15 32 N1 C5 84 J13 58
GNDE 33 N2 26 GNDE 85 H10 59
G15 37 M3 C4 86 H11
G14 38 N3 C3 87 H12 60
G13 39 K4 27 C2 88 H13 61
G12 40 L4 28 C1/TCK 89 G12 62
G11 41 M4 29 CO 90 G13
G10 42 N4 30 Al5 91 Gl1
G6 44 K5 31 Al4 92 G10 63
G5 45 L5 32 Al3 93 F13 64
G4 46 M5 33 Al2 94 F12 65
VDDE 50 N5 34 VDDE 95 F11 66
VDDI 51 K6 All 96 F10
GNDI 52 L6 Al10 97 E13 67
G3 53 M6 35 A6 98 E12 68
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3128XL Programming Signal Definitions Continued

TQ144 CS144 VQ100 TQ144 CS144 VQ100
Function |Pin Number|Pin Number|Pin Number| Function |[Pin Number|Pin Number|Pin Number
A5 99 E1l1l 69 CLK3/IN3 125 B7 87
A4 100 E10 70 CLK2/IN2 126 A7 88
A3 101 D13 71 CLK1/IN1 127 C7 89
A2 102 D12 72 CLKO / INO 128 D7 90
Al/TDO 104 D11 73 GNDI 129 A6
GNDE 105 C13 74 VDDI 130 B6 91
A0 106 B12 E15 131 C6
BO 107 Al3 75 E14 132 D6 92
B1 109 Al2 76 E13 133 A5 93
B2 110 B11l 77 E12 134 B5 94
B3 111 All 78 GNDE 135 C5 95
B4 112 D10 79 E1ll 136 D5
B5 113 C10 80 E10 137 A4
B6 114 B10 81 E6 138 B4 96
VDDE 115 Al10 82 E5 139 C4 97
B10 116 D9 83 E4 140 A3 98
B11 117 C9 84 E3 141 B3 99
B12 118 B9 85 E2 142 C3 100
B13 119 A9 El 143 A2 1
B14 120 D8 VDDE 144 B2
B15 121 C8 EO 1 Al 2
VDDI 123 B8 FO 2 Bl
GNDI 124 A8 86

Notes:
TQ144 No Connects: 19, 34-36, 43, 47-49, 75, 103, 108, 122

CS144 No Connects: B13, C1, C2, C11, C12, L2, L3, L12, M1, M13, N13
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3256XL Programming Signal Definitions

TQ144 PQ208 FT256 CS280 TQ144 PQ208 FT256 CS280
Function Pin No. Pin No. Pin No. Pin No. Function Pin No. Pin No. Pin No. Pin No.
11 1 154 C1l C3 P4 31 113 L5 R2
10 2 153 D3 B1 P11 32 112 P1 R4
VDDE GNDE 33 GND* GND*
GNDE 3 152 GND* GND* P12 111 M4 T3
JO/TDI[0] 4 (TDI) 151 D1 D2 P13 34 110 R1 Ul
J1 150 E4 D1 P14 35 109 N3 V1
J2 5 149 D2 E3 P15 36 108 T1 u2
J3 6 148 E3 E2 VDDE 107 VDDE* V2
J4 7 147 E1l E4 GNDE GND* GND*
J11 8 146 F4 E1l 015 37 102 R4 W3
J12 145 F1 F5 014 101 P5 U4
J13 9 144 G5 F3 013 38 100 T4 W4
VDDE 143 VDDE* F2 012 39 99 N6 U5
J14 10 142 E2 F4 O11 98 R5 V5
J15 11 141 F3 G3 04 40 97 T6 T5
LO 140 F2 G2 03 41 96 T5 W5
L1 139 G4 Gl 02 42 95 M7 R6
L2 12 138 G1 G4 GNDE 94 GND* GND*
PORT EN 13 01 43 93 R6 U6
L3 14 137 H1 H1 00 44 92 N7 V6
L4 15 136 H4 H3 M15 45 91 T7 T6
L11 16 135 G2 H2 M14 90 P6 W6
GNDE 17 134 GND* GND* M13 46 89 R7 u7
L12 133 J1 J2 M12 47 88 P7 V7
L13 18 132 J3 J3 M11 48 87 T8 W7
L14 19 131 H2 K2 M4 49 86 N8 T7
L15 130 J5 K3 VDDE 50 85 VDDE* us
NO/TMS|0] | 20 (TMS) 129 J2 K4 M3 84 R8 T8
N1 128 J4 L1 VDDI 51 83 VDDI* V9
N2/TMS[1] 21 127 (TMS) | K1 (TMS) | L2 (TMS) GNDI 52 82 GND* GND*
N3 22 126 K3 L3 M2 53 81 P8 U9
VDDE 125 VDDE* L4 M1 54 80 T9 T9
N4 23 124 K2 M1 MO 79 P9 W10
VDDE 24 VDDE* L4 FO 78 R9 Uul10
N11 25 123 L1 M3 F1 55 77 N9 T10
N12 122 K4 M4 F2 56 76 T10 W11
N13 26 121 L3 N1 GNDI 57 75 GND* GND*
N14 27 120 K5 N2 VDDI 58 74 VDDI* V11
N15 28 119 M1 N3 F3 73 P10 Uull
PO 118 L2 P1 GNDE 59 72 GND* GND*
P1 117 M2 P2 F4 60 71 R10 T11
PORT EN 116 N1 P3 F11 61 70 T11 W12
P2 29 115 M3 P4 F12 62 69 N10 uil2
P3 30 114 N2 R3 GNDE GND* GND*
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3256XL Programming Signal Definitions Continued

TQ144 PQ208 FT256 CS280 TQ144 PQ208 FT256 CS280
Function Pin No. Pin No. Pin No. Pin No. Function Pin No. Pin No. Pin No. Pin No.
F13 63 68 P11 T12 VDDE 23 VDDE* J19
GNDE 64 GND* GND* C11 92 22 H13 J18
F14 67 M10 V13 C4 93 21 G16 J17
F15 65 66 R11 Ul3 C3 94 20 G1l4 J16
HO 66 65 T12 T13 VDDE 95 VDDE* J19
H1 67 64 R12 W14 C2 96 19 F16 H19
VDDE 63 VDDE* ul4 C1 97 18 G13 H18
H2 68 62 N11 T14 (0{0] 98 17 G15 H17
H3 69 61 T13 R14 Al5 16 G12 H16
H4 60 P12 W15 Al4 15 F15 G19
H11 70 59 R13 Ul15 GNDE 14 GND* GND*
H12 58 M11 V15 Al13 99 13 F14 G17
H13 71 57 T14 T15 Al2 100 12 E16 G16
H14 56 N12 V16 All 101 11 F13 F19
H15 72 55 R14 W17 A4 102 10 E15 F18
VDDE 73 VDDE* T18 A3 103 9 E14 F17
GNDE 50 GND* GND* A2/TDOJ0] | 104 (TDO) 8 D16 F15
G15 49 P15 U19 Al 7 F12 E19
G1l4 74 48 L12 T16 GNDE 105 GND* GND*
G13 75 47 N16 T17 A0 106 6 C16 E18
VDDE 76 VDDE* T18 VDDE 5 VDDE* D17
G12 46 M14 R15 BO 107 4 E13 B19
Gl1 77 45 M16 R17 Bl 108 3 D15 B18
G4 78 44 L13 R18 B2 206 C13 B17
G3 79 43 N15 R16 B3 205 Al4 Al8
G2 80 42 M15 R19 B4 109 204 E11 Al7
VDDE 41 VDDE* P15 B11 110 203 Al3 C16
G1 40 L16 P18 B12 111 202 D12 Al6
GO 81 39 K12 P16 B13 201 B13 E15
E15 38 L15 N17 GNDE 200 GND* GND*
E14 82 37 K13 N18 B14 112 199 C12 D15
E13 83 36 K16 N19 B15 113 198 Al2 Al5
E12 35 K14 N16 DO 114 197 D11 E14
El11 84 34 K15 M17 VDDE 115 VDDE* Cil4
GNDE 85 GND* GND* D1 116 196 All D14
E4 86 33 L14 M18 D2 117 195 E10 Al4
GNDE 32 GND* GND* D3 194 B12 C13
E3 87 31 J16 M16 D4 118 193 Cl1 B13
E2/TCKJ[1] 88 30 (TCK) | J13 (TCK) | L19 (TCK) D11 119 192 B11 Al3
E1l 29 J15 L18 VDDE 191 VDDE* D13
EO/TCK][0] | 89 (TCK) 28 J14 L17 D12 120 190 Al0 Al2
C15 27 H16 L16 D13/TDO[1] 121 189 (TDO) | C10 (TDO) | C12 (TDO)
Cl14 90 26 H14 K18 D14 188 A9 B12
C13 91 25 H15 K17 D15 122 187 D9 D12
C12 24 H12 K16 VDDI 123 186 VDDI* All
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3256XL Programming Signal Definitions Continued

TQ144 PQ208 FT256 CS280 TQ144 PQ208 FT256 CS280
Function Pin No. Pin No. Pin No. Pin No. | Function Pin No. Pin No. Pin No. Pin No.
GNDI 124 185 GND* GND* K3 171 D7 A7
CLK3/IN3 125 184 B10 B11 K2 138 170 A6 B7
CLK2 /IN2 126 183 C9 Cl1 K1 169 E7 C7
CLK1/IN1 127 182 A8 D11 KO 168 B6 D7
CLKO / INO 128 181 B9 Al0 115 139 167 C6 A6
GNDI 129 180 GND* GND* 114 140 166 A5 B6
VDDI 130 179 VDDI* B10 VDDE 165 VDDE* C6
K15 131 178 B8 C10 113 141 164 D6 D6
K14 132 177 D8 D10 112 142 163 B5 E6
K13/ TDI[1] 133 176 (TDl) | A7 (TDI) B9 (TDI) 111 162 C5 A5
K12 134 175 C8 C9 14 143 161 A4 C5
GNDE 135 174 GND* GND* VDDE 144 VDDE* C6
K11 136 173 Cc7 B8 13 160 E6 B5
K4 137 172 B7 C8 12 159 B4 A4
Notes:
PQ208

* No Connects: 1, 2, 51, 52, 53, 54, 103, 104, 105, 106, 155, 156, 157, 158, 207, and 208.

FT256

« GNDE and GNDI pads are connected to the following package balls: E5, F6, F11, G7, G8, G9, G10, H7, H8, H9,
H10, J7, J8, J9, J10, K7, K8, K9, K10, L6, and L11.

 VDDE pads are connected to the following package balls: F7, F8, F9, F10, G6, G11, H6, H11, J6, J11, K6, K11, L7,
L8, L9, and L10.

« VDDI pads are connected to the following package balls: E8, E9, H5, J12, M8, and M9.

« No Connects: Al, A2, A3, Al5, Al6, B1, B2, B3, B14, B15, B16, C2, C3, C4, C14, C15, D4, D5, D10, D13, D14, E12,
F5, G3, H3, L4, M5, M6, M12, M13, N4, N5, N13, N14, P2, P3, P4, P13, P14, P16, R2, R3, R15, R16, T2, T3, T15, T16.

CS280

« GND* = Ground pads that are connected to the following External Package Balls: E5, E7, ES8, E9, E10, E11, E12,
E13, G5, G15, H5, H15, J5, J15, K5, K15, L5, L15, M5, M15, N5, N15, R7, R8, R9, R10, R11, R12 and R13.

« No Connects: Al, A2, A3, A8, A9, A19, B2, B3, B4, B14, B15, B16, C1, C2, C4, C15, C17, C18, C19, D3, D4, D5, D8,
D9, D16, D18, D19, E16, E17, F1, F16, G18, H4, J1, J4, K1, K19, M2, M19, N4, P5, P17, P19, R1, R5, T1, T2, T4, T19,
U3, U16, U17, U18, V3, V4, V8, V10, V12, V14, V17, V18, V19, W1, W2, W8, W9, W13, W16, W18, and W19.

SPD0010 E10 Page 19 of 64




XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3384XL Programming Signal Definitions

Pin TQ144 PQ208 FT256 FG324 Pin TQ144 PQ208 FT256 FG324
Function Pin # Pin # Pin # Pin # Function Pin # Pin # Pin # Pin #
VDDE 144 VDDE VDDE FB 22 14 N4

FB_17 16 1 154 B2 D3 FB_22 15 124 K2 P1
FB 17 15 2 153 Bl B2 FB 22 16 25 123 L1 P2
FB_17 14 C2 FB 24 1 26 122 K4 P3
FB 17 13 C1 E3 GNDE GND GND GNDE
GNDE 3 152 GND GNDE FB 24 2 27 121 L3 P4
FB 17 5 4 151 D3 D2 FB 24 3 28 120 K5 R1
VDDE VDDE VDDE FB 24 4 29 119 M1 R2
FB 17 4 5 150 C2 D1 FB 24 5 30 L2 R3
FB_17 3 6 149 F5 F4 FB 24 13 31 118 M2 T2
FB 17 2 148 D1 F3 FB 24 14 32 117 L4 T3
FB_17 1 147 E4 E2 PORT_EN 33 116 N1 T4
FB 18 1 7 146 D2 El FB 24 15 M3 uz2
FB_18 2 8 145 E3 F2 VDDE VDDE VDDE
FB 18 3 9 144 El G4 FB 24 16 34 115 N2 U3
FB_ 18 4 10 F4 G3 FB_23 16 114 L5 V2
VDDE 143 VDDE VDDE FB 23 15 113 P1 u4
FB_18 5 F1 G2 FB 23 14 35 112 M4 V3
GNDE GND GND GNDE FB 23 13 R1 w1
FB_18 13 142 G5 H3 FB 23 5 N3 w2
FB 18 14 141 E2 H2 GNDE GND GND GNDE
FB_18 15 11 140 F3 H1 FB 23 4 111 T1 W3
FB 18 16 12 139 F2 J4 FB 23 3 110 P3 Y2
GNDE 13 FB 23 2 109 P2 Y3
FB 20 1 14 138 G4 J3 FB 23 1 36 108 M5 AA2
FB_ 20 2 137 Gl J2 VDDE 107 VDDE VDDE
FB 20 3 136 G3 K4 FB 21 16 37 106 N4 AA3
FB 20 4 15 135 H1 K3 FB_21 15 38 R2 Y4
GNDE GND 134 GND GNDE FB 21 14 39 AB3
FB_ 20 5 H4 K2 GNDE GND GND GNDE
FB 20 13 G2 K1 FB 21 13 40 104 T2 AA4
GNDE 17 FB 21 5 103 P4 Y5
FB 20 14 16 133 H3 L4 FB 21 4 41 102 R3 AA5
FB_20 15 132 J1 L3 FB 21 3 42 101 N5 AB4
FB 20 16 18 131 J3 L2 FB 21 2 100 T3 W6
VDDI VDDI M1 FB 21 1 99 M6 AB5
GNDI GND GNDI VDDE VDDE VDDE
FB 22 1 19 H2 M2 FB_14 16 43 98 R4 Y6
FB 22 2 130 J5 M3 FB 14 15 97 P5 AA6
FB 22 3 20 129 J2 M4 FB_14 14 44 96 T4 ABG6
FB 22 4 21 128 J4 N1 FB 14 13 45 95 N6 W7
FB 22 5/TMS 22 127 K1 N2 FB_14 5 R5 Y7
FB 22 13 23 126 K3 N3 GNDE GND 94 GND GNDE
VDDE 24 125 VDDE VDDE FB_ 14 4 T6 AA7
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3384XL Programming Signal Definitions Continued

Pin TQ144 PQ208 FT256 FG324 Pin TQ144 PQ208 FT256 FG324
Function Pin # Pin # Pin # Pin # Function Pin # Pin # Pin # Pin #
FB 14 3 46 93 T5 AB7 FB 6 3 60 T14 W16
FB_14 2 a7 92 M7 Y8 FB 6 4 59 N12 AB17
FB 14 1 91 R6 AA8 FB 6 5 58 R14 AAl7
FB_16 1 90 N7 AB8 FB 6 13 57 P13 AB18
FB 16 2 48 89 T7 W9 FB 6 14 56 T15 AA18
FB_16 3 88 P6 Y9 FB_6 15 68 P14 w17
FB 16 4 49 87 R7 AA9 VDDE VDDE VDDE
FB_16 5 86 P7 AB9 FB 6 16 69 T16 AA19

VDDE 50 85 VDDE VDDE FB 8 1 70 55 M12 Y18
FB_16 13 T8 W10 FB 8 2 71 51 R15 AA20
FB 16 14 N8 Y10 FB 8 3 72 N13 Y19
FB_16 15 84 R8 AA10 FB 8 4 AA21

VDDI 51 83 VDDI AB10 GNDE GND 50 GND GNDE

GNDI 52 82 GND GNDI FB 8 5 49 P16 Y20
FB 16 16 53 81 P8 AB11 FB 8 13 48 N14 Y21
FB_15 16 54 80 T9 Wil FB 8 14 47 R16 W20
FB 15 15 79 P9 AAll FB 8 15 46 M13 w21

GNDE GND GND GNDE VDDE 73 VDDE VDDE

VDDE VDDE VDDE FB 8 16 74 45 P15 Y22
FB_15 14 78 R9 Y11 FB 7 16 44 L12 w22
FB_ 15 13 55 77 N9 AB12 FB 7 15 75 43 N16 V20
FB_15 5 56 76 T10 AA12 FB 7 14 42 M14 V21

GNDI 57 75 GND GNDI FB 7 13 M16 ul19

VDDI 58 74 VDDI Y12 GNDE GND GND GNDE
FB 15 4 73 P10 W12 FB 7 5 L13 V22

GNDE 59 72 GND GNDE VDDE 76 41 VDDE VDDE
FB 15 3 60 71 R10 AB13 FB 7 4 77 40 N15 u20
FB_15 2 AA13 FB 7 3 78 39 M15 u21

VDDE VDDE VDDE FB 7 2 79 38 L16 u22
FB_15 1 T11 Y13 FB 7 1 80 37 K12 T19
FB 13 1 61 70 N10 W13 FB 5 16 81 36 L15 T20
FB_13 2 69 P11 AB14 FB_5 15 82 35 K13 T21
FB 13 3 62 68 M10 AAl4 FB 5 14 83 34 K16 T22
FB_ 13 4 63 67 R11 Y14 FB 5 13 33 K14 R20

GNDE 64 GND GNDE VDDE VDDE VDDE
FB_13 5 66 T12 W14 FB 5 5 84 K15 R21
FB 13 13 65 R12 AB15 FB 5 4 L14 R22
FB_13 14 65 64 N11 AA15 GND 85 32 GND GNDE

VDDE 63 VDDE VDDE FB 5 3 31 J16 P19
FB_13 15 T13 Y15 FB 5 2/TCK 86 30 J13 P20
FB 13 16 66 P12 AB16 FB 5 1 29 J15 P22

FB 6 1 67 62 R13 AAl16 FB_3 16 87 28 J14 N19

FB 6 2 61 M11 Y16 FB 3 15 27 H16 N21

GNDE GND GND GNDE GNDI GND GNDI
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3384XL Programming Signal Definitions Continued

Pin TQ144 PQ208 FT256 FG324 Pin TQ144 PQ208 FT256 FG324
Function Pin # Pin # Pin # Pin # Function Pin # Pin # Pin # Pin #
VDDI VDDI N20 FB 4 16 116 203 C13 B18
FB_3 14 88 26 H14 N22 FB_11 1 Al4 Al19
FB 3 13 25 H15 M22 FB 11 2 202 E1ll D17
FB 3 5 89 24 H12 M19 FB_11 3 201 Al3 Al18
VDDE 23 VDDE VDDE FB 11 4 D12 C17
FB 3 4 90 M20 GNDE GND 200 GND GNDE
FB 3 3 H13 L21 FB 11 5 117 199 B13 B17
FB 3 2 22 G16 L20 FB_11 13 198 C12 Al7
GNDE GND GND GNDE FB 11 14 197 Al2 D16
FB 3 1 21 Gl14 L19 FB_11 15 118 196 D11 C16
FB 1 16 91 20 F16 K22 VDDE VDDE VDDE
FB_1 15 19 G13 K21 FB_11 16 119 195 All B16
FB 1 14 18 G15 K19 FB 9 16 194 E10 Al6
FB_1 13 92 17 G12 J22 FB_9 15 193 B12 Ci15
FB 1 5 93 16 F15 J21 FB 9 14 192 Cl1 B15
GNDE GND GND GNDE FB_9 13 B11l Al5
FB 1 4 15 F14 J19 FB 9 5 120 D10 D14
GNDE GND 14 GND GNDE VDDE 191 VDDE VDDE
FB 1 3 13 E16 H21 FB 9 4 190 Al0 Cl4
FB 1 2 F13 H20 GNDE GND GND GNDE
FB 1 1 94 E15 G22 FB 9 3/TDO 121 189 Cc1o0 B14
FB 2 1 12 El14 G21 FB 9 2 188 A9 D13
VDDE 95 VDDE VDDE FB 9 1 122 187 D9 C13
FB 2 2 96 11 D16 G19 VDDI 123 186 VDDI Al13
FB 2 3 97 10 F12 F22 GNDI 124 185 GND GNDI
FB 2 4 98 9 C16 F21 IN3 / CLK3 125 184 B10 Al2
GNDE GND GND GNDE IN2 / CLK2 126 183 C9 D12
FB 2 5 99 8 E13 F20 IN1/CLK1 127 182 A8 B12
FB 2 13 100 D15 E22 INO / CLKO 128 181 B9 Ci12
FB 2 14 101 7 D14 E21 GNDI 129 180 GND GNDI
FB 2 15 102 6 B16 F19 VDDI 130 179 VDDI All
VDDE 5 VDDE VDDE FB_10 1 178 B8 Bil1l
FB 2 16 103 C15 E20 FB 10 2 177 D8 Cl1
FB 4 1 104 4 Al6 D22 VDDE VDDE VDDE
GNDE 105 FB 10 3/TDI 131 176 A7 D11
FB 4 2 106 3 E12 C22 FB_10 4 132 175 C8 Al10
FB 4 3 107 B21 FB 10 5 B10
FB 4 4 110 Cil4 B20 FB_10 13 Cc7 c10

GNDE GND GND GNDE GNDE GND 174 GND GNDE
FB 4 5 111 207 D13 C19 FB_10 14 173 B7 D10
FB 4 13 112 206 Al5 B19 FB 10 15 133 172 D7 A9
FB 4 14 113 205 B15 A20 VDDE VDDE VDDE
FB 4 15 114 204 B14 C18 FB 10 16 134 171 A6 B9
VDDE 115 VDDE VDDE FB_12 16 170 E7 (01°]
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3384XL Programming Signal Definitions Continued

Pin TQ144 PQ208 FT256 FG324 Pin TQ144 PQ208 FT256 FG324
Function Pin # Pin # Pin # Pin # Function Pin # Pin # Pin # Pin #
FB 12 15 169 B6 D9 FB 19 16 162 B4 B6
FB_12 14 168 C6 A8 FB_19 15 140 161 D5 C6

GNDE 135 GND GNDE FB 19 14 160 A3 A5
FB_12 13 136 167 A5 B8 GNDE GND GND GNDE
FB 12 5 166 D6 C8 FB 19 13 159 C4 D6

VDDE 165 VDDE VDDE FB_19 5 141 158 B3 A4
FB 12 4 137 B5 A7 FB 19 4 142 Al B5
FB_12 3 138 C5 B7 FB_19 3 A2 C5
FB 12 2 164 A4 Cc7 FB 19 2 143 156 D4 B4
FB_ 12 1 139 163 E6 D7 FB_ 19 1 155 C3 C4

Notes:
TQ144

No Connect Pins: Pin # 108, 109

PQ208

No Connect Package Pins: 1, 2, 52, 53, 54, 105, 157, 208.

FT256

All GNDE and GNDI pads are connected to the following package balls: E5, F6, F11, G7, G8, G9, G10, H7, H8, H9,
H10, J7, J8, J9, J10, K7, K8, K9, K10, L6, and L11.

All VDDE pads are connected to the following package balls: F7, F8, F9, F10, G6, G11, H6, H11, J6, J11, K6, K11,
L7,L8, L9, and L10.

All VDDI pads are connected to the following package balls: E8, E9, H5, J12, M8, and M9.

FG324

All GNDE and GNDI pads are connected to the following package balls: D4, D5, D18, D19, E4, E19, J9, J14, K10,
K11, K12, K13, L10,L11, L12. L13, M10, M11, M12, M13, N10, N11, N12, N13, P9, P14, V4, V19, W4, W5, W18, and
wW19.

VDDE pads are connected to the following package balls: D8, D15, H4, H19, J10, J11, J12, J13, K9, K14, L9, L14,
M9, M14, N9, N14, P10, P11, P12, P13, R4, R19, W8, AND W15.

No Connect Balls: Al, A2, A3, A6, Al4, A21, A22,B1, B3, B13, B22, C1, C3, C20, C21, D20, D21, F1, G1, G20, H22,
J1, J20, K20, L1, L22, M21, P21, T1, U1,V1, Y1, Y17, AAl, AA22, AB1, AB2, AB19, AB20, AB21, and AB22.
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3512XL Programming Signal Definitions

Pin PQ208 FT256 FG324 Pin PQ208 FT256 FG324
Function Pin # Pin # Pin # Function Pin # Pin # Pin #
VDDE VDDE VDDE GNDI GNDI GNDI
FB 18 1 156 c1 D3 FB 31 15 130 J5 M2
FB 18 2 155 D3 B2 FB 31 14 129 J2 M3
GNDE GNDE GNDE FB_ 31 13 M4
FB 18 3 154 Cc2 Bl FB 31 4 128 J4 N1
FB 18 4 153 F5 Cc2 FB 31 3/TMS 127 K1 N2
GNDE 152 GNDE GNDE GNDE GNDE GNDE
FB 18 13 c1 FB 31 2 K3 N3
VDDE VDDE VDDE FB 31 1 126 K2 N4
FB 18 14 151 D1 E3 VDDE 125 VDDE VDDE
FB_18 15 D2 FB 29 16 124 L1 P1
FB 18 16 150 E4 D1 FB 29 15 P2
FB 20 1 149 D2 F4 VDDE VDDE VDDE
GNDE GNDE GNDE FB 29 14 123 K4 P3
FB 20 2 148 E3 F3 GNDE GNDE GNDE
FB 20 3 E2 FB 29 13 122 L3 P4
FB 20 4 147 El El FB 29 4 121 K5 R1
FB 20 13 F2 FB 29 3 120 M1 R2
FB_ 20 14 146 F4 F1 VDDE VDDE VDDE
FB_20 15 145 F1 G4 FB 29 2 R3
FB_20 16 144 G5 G3 FB 29 1 119 L2 T1
VDDE 143 VDDE VDDE FB 27 16 118 M2 T2
FB 22 1 142 E2 G2 FB 27 15 117 L4 T3
GNDE GNDE GNDE PORT_EN 116 N1 (PE) T4 (PE)
FB 22 2 141 F3 G1 FB 27 14 115 M3 Ul
FB 22 3 H3 VDDE VDDE VDDE
FB 22 4 140 F2 H2 FB 27 13 u2
FB 22 13 H1 FB 27 4 114 N2 U3
FB 22 14 139 G4 J4 FB 27 3 113 L5 V1
VDDE VDDE VDDE FB 27 2 V2
FB 22 15 G1 J3 FB 27 1 112 P1 u4
FB 22 16 138 G3 J2 FB 25 16 111 M4 V3
FB 24 1 137 H1 J1i FB 25 15 110 R1 w1
FB 24 2 136 H4 K4 GNDE GNDE GNDE
FB 24 3 135 G2 K3 FB 25 14 109 N3 W2
GNDE 134 GNDE GNDE FB_25 13 Y1
FB 24 4 H3 K2 GNDE GNDE GNDE
VDDE VDDE VDDE FB 25 4 108 T1 W3
FB 24 13 133 J1i K1 FB 25 3 Y2
FB 24 14 L1 VDDE 107 VDDE VDDE
FB 24 15 L4 FB 25 2 106 P3 Y3
FB 24 16 132 J3 L3 FB 25 1 105 P2 AAl
FB_31 16 131 H2 L2 VDDE VDDE VDDE
VDDI VDDI M1 FB 26 1 104 M5 AB1 ‘
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3512XL Programming Signal Definitions Continued

Pin PQ208 FT256 FG324 Pin PQ208 FT256 FG324
Function Pin # Pin # Pin # Function Pin # Pin # Pin #
FB 26 2 N4 AA2 GNDI 75 GNDI GNDI

GNDE GNDE GNDE VDDI 74 VDDI Y12
FB 26 3 103 R2 AB2 FB_ 16 13 W12
FB 26 4 T2 AA3 FB 16 4 T10 AB13
FB 26 13 102 P4 Y4 FB 16 3 73 P10 AA13
FB 26 14 AB3 GNDE 72 GNDE GNDE
FB 26 15 101 R3 AA4 FB 16 2 71 R10 Y13

GNDE GNDE GNDE VDDE VDDE VDDE
FB 26 16 100 N5 Y5 FB 16 1 70 T11 W13
FB 28 1 99 T3 AA5 FB 14 16 69 N10 AB14

VDDE VDDE VDDE FB 14 15 AAl4
FB 28 2 98 M6 AB4 FB 14 14 68 P11 Y14
FB 28 3 R4 W6 FB 14 13 67 M10 W14
FB 28 4 97 P5 AB5 GNDE GNDE GNDE
FB 28 13 Y6 FB 14 4 66 R11 AB15
FB 28 14 96 T4 AAB FB 14 3 65 T12 AA15
FB 28 15 95 N6 ABG6 FB 14 2 R12 Y15

GNDE 94 GNDE GNDE FB 14 1 64 N11 AB16
FB 28 16 93 R5 W7 VDDE 63 VDDE VDDE
FB 30 1 92 T6 Y7 FB 12 16 62 T13 AA16
FB 30 2 T5 AA7 FB_ 12 15 61 P12 Y16
FB 30 3 91 M7 AB7 FB 12 14 R13 W16
FB 30 4 Y8 FB 12 13 60 M11 AB17
FB 30 13 90 R6 AAS8 GNDE GNDE GNDE
FB_30 14 89 N7 ABS8 FB 12 4 AA17
FB 30 15 88 T7 W9 FB 12 3 59 T14 AB18

GNDE GNDE GNDE FB 12 2 N12 AA18
FB 30 16 87 P6 Y9 FB 12 1 58 R14 Y17
FB 32 1 86 R7 AA9 VDDE VDDE VDDE

VDDE 85 VDDE VDDE FB 10 16 57 P13 W17
FB 32 2 P7 AB9 FB_10 15 T15 AB19
FB 32 3 84 T8 W10 FB_10 14 56 P14 AA19
FB 32 4 N8 Y10 GNDE GNDE GNDE
FB 32 13 AA10 FB 10 13 55 T16 Y18

VDDI 83 VDDI AB10 FB 10 4 AB20

GNDI 82 GNDI GNDI VDDE VDDE VDDE
FB 32 14 81 R8 AB11 FB_10 3 54 M12 AA20
FB 32 15 80 P8 W11l FB 10 2 53 R15 Y19
FB 32 16 79 T9 AAll FB 10 1 52 N13 AB21

GNDE GNDE GNDE GNDE GNDE GNDE

VDDE VDDE VDDE FB 9 1 51 P16 AA21
FB 16 16 78 P9 Y11 FB 9 2 N14 AB22
FB_16 15 77 R9 AB12 GNDE 50 GNDE GNDE
FB 16 14 76 N9 AA12 FB 9 3 49 R16 AA22
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3512XL Programming Signal Definitions Continued

Pin PQ208 FT256 FG324 Pin PQ208 FT256 FG324
Function Pin # Pin # Pin # Function Pin # Pin # Pin #
FB 9 4 Y20 GNDE GNDE GNDE
FB 9 13 48 M13 Y21 FB 8 13 20 Gl14 L21
VDDE VDDE VDDE FB 8 4 L20
FB 9 14 47 P15 W20 FB 8 3 19 F16 L19
FB 9 15 46 L12 w21 FB 8 2 K22
FB 9 16 45 N16 Y22 FB 8 1 18 G13 K21
GNDE GNDE GNDE VDDE VDDE VDDE
FB 11 1 44 M14 w22 FB 6 16 17 G15 K20
VDDE VDDE VDDE FB 6 15 F14 K19
FB 11 2 43 M16 V20 FB 6 14 16 G12 J22
GNDE GNDE GNDE GNDE GNDE GNDE
FB 11 3 42 L13 V21 FB 6 13 15 F15 J21
FB 11 4 N15 u19 GNDE 14 GNDE GNDE
VDDE 41 VDDE VDDE FB 6 4 J20
FB_11 13 V22 FB 6 3 13 E16 J19
FB 11 14 40 M15 u20 FB 6 2 H22
FB_11 15 39 L16 u21 FB 6 1 12 F13 H21
FB 11 16 38 K12 u22 FB 4 16 11 E15 H20
VDDE VDDE VDDE FB 4 15 E14 G22
FB 13 1 37 L15 T19 VDDE VDDE VDDE
FB 13 2 T20 FB 4 14 10 D16 G21
FB 13 3 36 K13 T21 FB 4 13 G20
GNDE GNDE GNDE FB 4 4 9 F12 G19
FB 13 4 35 K16 T22 GNDE GNDE GNDE
FB_13 13 K14 R20 FB 4 3 8 C16 F22
VDDE VDDE VDDE FB 4 2 F21
FB 13 14 34 K15 R21 FB 4 1 7 E13 F20
FB 13 15 33 L14 R22 FB 2 16 6 D15 E22
GNDE 32 GNDE GNDE VDDE 5 VDDE VDDE
FB_13 16 31 J16 P19 FB 2 15 E21
FB 15 1/TCK 30 J13 P20 FB 2 14 4 D14 F19
FB 15 2 29 J15 P21 VDDE VDDE VDDE
FB 15 3 28 J14 P22 FB 2 13 3 B16 E20
FB 15 4 N19 FB 2 4 C15 D22
GNDI GNDI GNDI FB 2 3 2 Al6 D21
VDDI VDDI N20 FB 2 2 C22
FB_15 13 27 H16 N21 FB 2 1 1 E12 D20
FB 15 14 N22 VDDE VDDE VDDE
FB_15 15 26 H14 M22 FB 1 1 208 Cl4 c21
FB 15 16 25 H15 M19 FB 1 2 D13 C20
FB 8 16 24 H12 M20 GNDE GNDE GNDE
VDDE 23 VDDE VDDE FB 1 3 207 B22
FB 8 15 22 H13 M21 FB 1 4 206 Al15 B21
FB 8 14 21 G16 L22 FB 1 13 A22
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

3512XL Programming Signal Definitions Continued

Pin PQ208 FT256 FG324 Pin PQ208 FT256 FG324
Function Pin # Pin # Pin # Function Pin # Pin # Pin #
FB 1 14 205 B15 A21 FB 23 16 178 B8 B11

VDDE VDDE VDDE FB 23 15 177 D8 Ci11
FB 1 15 B14 B20 VDDE VDDE VDDE
FB 1 16 204 C13 C19 FB 23 14/ TDI 176 A7 D11
FB 3 1 203 Al4 B19 FB 23 13 A10
FB 3 2 E11 A20 FB 23 4 c8 B10
FB 3 3 202 C18 FB 23 3 175 Cc7 C10
FB 3 4 201 Al3 B18 GNDE 174 GNDE GNDE

GNDE 200 GNDE GNDE FB 23 2 B7 D10
FB 3 13 D12 Al19 FB 23 1 173 D7 A9
FB 3 14 D17 FB 21 16 172 A6 B9
FB 3 15 199 B13 Al8 VDDE VDDE VDDE
FB 3 16 198 C12 Cc17 FB 21 15 E7 C9
FB 5 1 197 Al12 B17 FB 21 14 171 B6 D9
FB 5 2 Al7 FB 21 13 170 C6 A8

VDDE VDDE VDDE FB 21 4 B8
FB 5 3 196 D11 D16 FB 21 3 169 A5 C8
FB 5 4 C16 FB 21 2 D6 A7
FB 5 13 195 All B16 GNDE GNDE GNDE
FB 5 14 E10 Al6 FB 21 1 168 B5 B7
FB 5 15 194 B12 C15 FB 19 16 167 C5 Cc7
FB 5 16 193 Cc11 B15 FB 19 15 166 A4 D7
FB 7 1 192 Bi11l Al15 VDDE 165 VDDE VDDE
FB 7 2 D10 D14 FB 19 14 E6 A6

VDDE 191 VDDE VDDE FB_ 19 13 164 B4 B6
FB 7 3 190 A10 C14 FB 19 4 D5 C6

GNDE GNDE GNDE VDDE VDDE VDDE

FB 7 4/TDO 189 Cc10 B14 FB 19 3 163 A3 A5
FB 7 13 188 Al4 FB 19 2 D6
FB 7 14 D13 FB 19 1 162 c4 A4
FB 7 15 A9 C13 FB 17 16 161 B3 A3
FB 7 16 187 D9 B13 FB 17 15 160 Al B5
VDDI 186 VDDI Al13 GNDE GNDE GNDE
GNDI 185 GNDI GNDI FB 17 14 A2 C5
IN3 / GCLK3 184 B10 Al12 FB 17 13 159 D4 B4
IN2 / GCLK2 183 C9 D12 FB 17 4 C4
IN1/GCLK1 182 A8 B12 FB 17 3 158 C3 B3
INO / GCLKO 181 B9 C12 FB 17 2 B2 A2
GNDI 180 GNDI GNDI FB 17 1 157 Bl C3
VDDI 179 VDDI All
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3512XL Programming Signal Definitions Continued

Notes:

FT256

- GNDE and GNDI pads are connected to the following package balls: E5, F6, F11, G7, G8, G9, G10, H7, H8, H9,
H10, J7, J8, J9, J10, K7, K8, K9, K10, L6, and L11

« VDDE pads as shown above are connected to the following package balls: F7, F8, F9, F10, G6, G11, H6, H11, J6,
J11, K6, K11, L7,L8, L9, and L10.

e VDDI pads are connected to the following package balls: E8, E9, H5, J12, M8, and M9.

FG324

« GNDE and GNDI pads are connected to the following package balls: D4, D5, D18, D19, E4, E19, J9, J14, K10, K11,
K12, K13, 110, L11,L12. L13, M10, M11, M12, M13, N10, N11, N12, N13, P9, P14, V9, V14, W4, W5, W18, and W19.

 VDDE pads are connected to the following package balls: D8, D15, H4, H19, J10, J11, J12, J13, K9, K14, L9, L14,
M9, M14, N9, N14, P10, P11, P12, P13, R4, R19, W8, AND W15.

» Ball Alis a package No Connect.
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VQFP Packages - VQ44, VQ64, VQ100
TOP VIEW BOTTOM WIEW

P P A 1

[ |oep|H|a-E|D

PN 1 LI

SEE DETAL 'ﬁ.’\\ ==~ T3 add @[T A2 3D &

B:IJLI\T | LEAD FIWISH: SOLDER PLATE

Il
1
0" MIN,
a5 g v

e
ﬂl - ] _,r/iﬁl —LEI—GWEE FLEAMNE

|:-.cr:|:|—(:—|m_f i L‘ T—TU"_?.

1.00 REF.—
EH!” I!l

\Aadd WOEd WE0g
E MILLIMETER:: WILL [METEF: MILLIMETERE

NIM. | MOW.| Mo MIML | PRJOM. | M&E | | FORL [ RO | WA

A | e | e | 1B e e | PR | e | e [ 134
& | 005 | == | 045 | | 03| van | 043 | [005] 010 o5 [NOTES:
fo |055] 100 105 |aas)] 140 | LoS | [ 093] .09 | 103 1. AL DMENSIONS AND TOLERANCES SOHFORM

1'E L2ma BSC 12 Ber i6.00 HAC, T2 AHSL 14,50 1682,

vEL 15.00 B 10,09 BEE, 14,00 BIC. 2. OIMERSIONS D1 AMO E1 DO NOGT INCLUDE WOLD

p |Bap| o37| a45)| | 017 | 0.22| 027 017 | 028 |0F7 PROTRUSICM, Al O#RALF WOLD PROTEUSIGM SH4ll
c |9 | ™| 020 | [@DF |~ | OE0| | QRF|~= | O.20 NOT EXCEED D.25mm PER SDE

e QE0 AL, 050 ARC. a50 BRG J, THE TOP OF FRCKOGE WE)' BE SWALLER THEW THE
L [od5] 60| 075 (045 [o60 [ors| [ 0aS] 060 (a5 BOTTOM OF PACKMGE HY 0.15mm.

coe | e | e | D08 | | e | =we [pop | | 2w |—w | 008
dod | e, | o | BED | | e | e [ QOB | | e [-me- (008
M 4 B4 100

REF.| EIEC MEBa—"H SECEL Mu-[26-A0T -ENET Mo-086-AET

44, 84, 100-PIN PLASTIC VERY THIN QFF (WG4, Y0Q&4, ¥G100)
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TQFP/HTQFP Packages - TQ100, TQ144, TQ176, HT100, HT144, HT176
TOF YEW

PIN 1 LI

}-EIF\' GEE TETAIL *i° & o Ea ok Elﬁ —H '3'-
e

LEAD FIMIZHI ZOLIER FLATE
|

@ MIhl,

Lo C A
l =] ] — i E GAGE PLANE
t

SR —'-l L —‘.——Tn'—:-"
ol
1.0ad PEF.
EEE | IEI
TRLHTLOO TO/HT 1+ Ta'HT1ima

T MNO_LIFETERT NILLIFETERT NILLDETERG

ﬁ MIN, | POM, | WAN, Win. | MOM. | WA MY, | MOM, | MAE,

Ao e | e 160 [ e | e (180 | e | e [ 160 | e

P aps | == | als bos | Al | als nas | oib | 01s ] N_L WMENSIE AND TOLERAHCES CONFORM
Ael 133 | 140 | 145 1,35 | 140 | 143 L33 | 140 | 193 O AHE 714510482
10.E 1500 BGC EEA0 BSC EA&A0 ESC 2 DKWENSIOH 01 MWD Ei [ PAT MNCLUOE MoLD
L 043 ]acd [ozs ""'El 860 | 675 0.45| nan|n7s k- gHHEE Tn’uﬁzlmhg:;'dmms‘rugi SWWLLER THAM
L oa0 B=C 00 BEC 020 BEC THE BTTTCM DWENSAON BT 0.15mm.

B[ 017 | 032 | 8237 || QIF | 022|027 || Q17 | 088 | 057 | 4. THE SAME PASASE DIWEMTIOHS APALYT FoR
c|ngg | = | 0B 0.09 | —~. | 0,20 00% | ~w. | 020 THERMALLT ENHAHEED PREGUGTS. HEAT SHK F
ree| = | o | 008 | | = | = | .08 - | = | .08 ARBOED. THE PASKADE OO0E IS "HT™

dod | =er | e | QQR || =~ | == | 0.0B o | = | 0,08

M 100 144 176

PEF JJEDEL HMS-0EB-BED | | EIEC WI-02a—HFB| | EDELC MECER-BGA

100, 144, 176-PIN TQFP/HEAT SINK TQFP (TQ/HT10Q, 144, 17E)
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PQ/HQFP Packages - PQ44, PQ160, PQ208, PQ240, HQ160, HQ208, HQ240

iulaan|HA-B)

FIM L LI
E2
E
E | H]
3
P b
IR M PACIALE L ddai|Cl -BE(DE)
LT LEAT FINISH ZLIER PLATE
1,E_| 15" seE DETAIL w—., [EEEERlPHI 4
| _\ D20 MM
-"'-\HI ¥ E = 0™ POON,
o
e D]L
O —7=
a3 ¥ %
r e 160 REF. OETAL &
PO44 PRHALGA PO/ HE8 PR HES40
MOLLIMETEET MILL [METERL MILLIMETERT MILL [METERD
iM, | WOW, [ Wax, | (oo [ no ] e | [ e [oeon TeAs | [ o [ now [ osa
A |[== | 35 | 235 ~ | 270 | 310 . | 370 | 410 ~x-| 378 | 430
AL 03 | T 23 25 | 03K | S0 025 | 043 1.5 0.2 | 0.2 | asn
HAp 1495 .00 2.0 3.20 | 3490 | 360 adl | &40 | 3.64 230 | a4a | 360
O0sE 1220 B:C 4120 B A0 BEC 34.60 BEC
I3Ey 1040 BSC 2800 BEC R0 BEC =200 BEC
OeEp B PEF, 2533 FEF. 2550 REF. 2950 RBEF,
L | 043 0.0k L03 o73 GRB [ Lo ash | Geh | VS asi0 | a8 | 4%
L agl Ak 0a3 IS 1,54 BAE. 050 BOC
i | 0.2G s 045 Az —. | 0.40 0,17 | G2 | RET 017 | —=. | O27
€ [0 | = [ ne3 02 [~ [ 023 009 | = | G20 1as | | 1.2
ama [ . [ e | D27 e | e [ 1ES BB - | = [ 0,25
oy | e | =e- | Q20 —~ | e | 020 - [ = [ pap EE=ER
[ == B, *F S 0ao e b o..o i, | ali] =] e s ¥ a 1]
oold | T ] azd L s ifv ke | e - [w11]2] - —kr ong
M 44 160 =il ]
REF. | JETIEC MG—22-AR JTEC MG—E22-10L | |JEDEC MOF1343-FA-L JNEC HO-143-6G8
HOTES

"1, ALL GINEMSIONS AND TOLERAMCES CONFDAW TO ANSI T14.5M—1084,

- DHENFAQHS 01 AMOD Ef O MOT HCLWOE HOLD PROTRUSIOR
AUNKAAFE WOLD FROTRUSEHd SHALL HOT EXCEED 025mm PER SHIE.

3 PACKAGE TOP DMEMSICHS WY BE Sh IFR THAN THE BOTIOM DIWEMSIOHS BY D.20mm.
4, THE SAE PICEAGE DMERSICHS APRLCY FOR THERWALLT EMHANCED
PROOUSTS. HEWT SINK B ADDED, THE PACKAGE OOOF IS "HOT

44, 160, 208, 240-PIN POFF/HEAT SINK PQFP (PQ44, FO/HATED, 208, 240)

SPD0010 E10 Page 31 of 64



XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

TOP WIEW BOTTOM WIEW
_H_
° USE/.042 A b1 '
PIN 1 1.D. 5] O5B/.042 =
| agl P
o W W W Mmoo n /_
I d i =
048,042 , b e
O ul oyt
i i :
O 0|t
d 0 =
q ] !
i i D3rE3
J—: =" El
E g_{ TerEe
i i
i i
i i
—T]
O u]
g4 g =
-}—{— i =L
E | N O L .= =
== o1 - Easter o077
I I S LEAD FIMISH: Solder Plate

[=H= ~[604]C]
=
D32/026
T INCHES
bi|
B0 M. T MIM | MAK, MIN, |MAX, | MIN. | MAX, | MIN.| MAX] MIN, | MAX,
& | M65 |80 | 185 | 180 | 165 | A80 | 165 |.200 |.165 | 200
1 A | 050|120 | 099 |10 | .09a | 120 | 090 | 130 | 050 | 13D
- DED MIN. DAE | 385|295 | 485 | 495 | 685 | 495 | /985 |.995 |1185 | 1195
125 MIN- ! D./E,| 250|356 | 450 [ 456 | 650 | 656 | 950 [958 | 1150 [ 1198
NiraPAi k] D-/Es| .250| .330 | 390 | 430 | 590 .630 | .890 | 930 |1.090 | 1130
SEATING PLANE |$,‘ a7 ®| F-G (S D_E@‘ D./Es| 200 REF. | .300 REF. | 500 REF. | 800 REF. | 1.000 REF.
e | 030 B3C | A4S0 BSC | 050 BSC 030 BSC | 050 BSC
n,n M 20 28 44 &8 84
DETAIL A

NOTE St
LoaLL DIMENSIONS AND TOLERANCES CONFORM TO
ANSD Y14.5M-19882,

2. DIMEMZIONE ‘D17 AND ‘E1° OO0 WOT IMCLUDE MOLD FLA=H OR
PROTRUSIONS, MOLD FLASH OR PROTREUSIONS SHALL NOT
EXCEED 010 PER SIDE,

3. ‘N IS WUMBER OF TERMIMALS,
COMNFORM TO JEDEC MO-047

3. TOP OF PACKAGE MAY BE SMALLER THAN
BOTTOM By .010°

&

20, 28, 44, 68 and 84—PIN PLCC (PC20 THRU PC84)
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BOTTOM ER! TP VIER
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¥| 0000000087
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SPD0010 E10

Page 33 of 64



XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY
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THE ATTACHED FILE CONTAINS ALL ABSOLUTE ADDRESSES A6 TO A0 IN BINARY FOR THE XILINX XCR3032XL
DEVICE. ADDRESSBITS A5-A0 ARE A GRAY CODE COUNT OF ADDRESSES AND A6 SELECTS UPPER (1) OR LOWER (0)
ROW AT THE GIVEN ADDRESS.

DEVICE PACKAGESAND PIN COUNTS

. VQ44
. PC44
. Cs48

DEVICE FUSE COUNT

. VQ44 11529 (0-11528)
. PC44 11529 (0-11528)
. Cs48 11529 (0-11528)

ERASE ADDRESSES (FOR BULK ERASE)
No address required for bulk erase; eraseis performed with |SP command.

Note: When reading an erased device, logical one ('1) isthe correct logical value. Logical zero ('0’) isthe correct logical value for a
programmed bit.

OPERATING MODES
Programming and erasing is possible via | SP only.

READ SECURITY ADDRESS
A security feature is available which when programmed, disables access to the information contained in the Non-volatile Eprom array.
Any operation reading the user array should not be allowed. A 'read secured’ device can still be erased and only then, reprogrammed.

While checking the device for read security before an operation, if the following address is programmed, consider the device read secured.
A logical one ('1) if read permitted or alogica zero ('0") if read secured.

Note: The jedec file DOES NOT contain a fuse for this security bit. The security bit must be set with an independent operation to the
address shown below.

1. Upper address: 1101110 bit: DO

PORTEN ADDRESS

A feature is avail able which when programmed, disables the JTAG port and converts the port pins to fully-functional 1/0s. Thisoccurs
upon subsequent power-cycling or execution of a'reinit" ISP command. See datasheet for discussion of reclaiming JTAG port on adevice
programmed with port pins as 1/Os.

While checking the device for configuration of the JTAG port pins before an operation, if the following addressis programmed, consider
the device to have the JTAG port disabled and fully-functional 1/Os enabled. A logical one ('1) if JTAG port isenabled or alogical zero
('0") if JTAG port is disabled and fully-functional 1/0s are enabled.

Note: The jedec file DOES contain a fuse for this porten bit. The porten bit must be set to zero with an independent operation to the
address shown below.

1. Upper address: 1101110 bit: D1

MANUFACTURER’'S CODE
Available vialSP only
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PRODUCT AND VERSION CODE
Available vialSP only

SIGNATURE STRING ADDRESSES

The signature string is a user definable code which can be loaded at anytime with appropriate programming equipment. The programmer
should allow reading and displaying of the string. These data are erased with | SP erase operation and programmed with the same
procedure used for ordinary configuration bits. The user should be able to define the string during a programming session.

These signature string addresses and bit locations are as follows:
1. Lower address: 0101111 bits: D5-9, D66-113
2. Upper address: 1101111 bits: D5-9, D66-113

EE RS EEEE TS TSRS TS TS EEEETETE ST ST ST EEE LSS ST EE TSR ST ST EEE TS EEEEEEEEEE ST LTS EEEEEEEEEEEEEEEEE ST E ST

THE ATTACHED FILE CONTAINSALL ABSOLUTE ADDRESSES A7 TO A0 IN BINARY FOR THE XILINX XCR3064XL
DEVICE. ADDRESSBITS A6-A0 ARE A GRAY CODE COUNT OF ADDRESSES AND A7 SELECTS UPPER (1) OR LOWER (0)
ROW AT THE GIVEN ADDRESS.

DEVICE PACKAGESAND PIN COUNTS

. VQ44
. VQI00

. PC44

. CP56

. Cs48

DEVICE FUSE COUNT

. VQ44 24481 (0-24480)
« VQIO0 24481 (0-24480)
. PC44 24481 (0-24480)
. CP56 24481 (0-24480)
. Cs48 24481 (0-24480)

ERASE ADDRESSES (FOR BULK ERASE)
No address required for bulk erase; erase is performed with 1SP command.

Note: When reading an erased device, logical one ('1) isthe correct logical value. Logical zero ('0’) isthe correct logical value for a
programmed bit.

OPERATING MODES
Programming and erasing is possible via ISP only.

READ SECURITY ADDRESS
A security feature is available which when programmed, disables access to the information contained in the Non-volatile Eprom array.
Any operation reading the user array should not be allowed. A 'read secured’ device can still be erased and only then, reprogrammed.

While checking the device for read security before an operation, if the following address is programmed, consider the device read secured.
A logical one ('1) if read permitted or alogical zero ('0’) if read secured.

Note: The jedec file DOES NOT contain afuse for this security bit. The security bit must be set with an independent operation to the
address shown below.

1) Upper address: 11011100 bit: DO
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PORTEN ADDRESS

A feature is available which when programmed, disables the JTAG port and converts the port pins to fully-functional 1/0s. Thisoccurs
upon subsequent power-cycling or execution of a"reinit" 1SP command. See datasheet for discussion of reclaiming JTAG port ona
device programmed with port pinsas 1/Os.

While checking the device for configuration of the JTAG port pins before an operation, if the following address is programmed, consider
the device to have the JTAG port disabled and fully-functional I/Os enabled. A logical one (1) if JTAG port is enabled or alogical zero
('0" if JTAG port is disabled and fully-functional 1/Os are enabled.

Note: The jedec file DOES contain a fuse for this porten bit. The porten bit must be set to zero with an independent operation to the
address shown below.

1. Upper address: 11011100 hit: D1

MANUFACTURER'S CODE
AvailablevialSP only

PRODUCT AND VERSION CODE
Available vialSP only

SIGNATURE STRING ADDRESSES

The signature string is a user definable code which can be loaded at anytime with appropriate programming equipment. The programmer
should allow reading and displaying of the string. These data are erased with | SP erase operation and programmed with the same
procedure used for ordinary configuration bits. The user should be able to define the string during a programming session.

These signature string addresses and bit locations are as follows:
1. Lower address: 01011101 bits: D5-9, D75-122
2. Upper address: 11011101 bits: D5-9, D75-122

EE TS T LTSS T ST TSR ST ET SRS TSR ST ST ST EEEEE S ST EEEEEEEE SR ST ST ST

THE ATTACHED FILE CONTAINSALL ABSOLUTE ADDRESSES A7 TO A0 IN BINARY FOR THE XILINX XCR3128XL
DEVICE. ADDRESSBITS A6-A0 ARE A GRAY CODE COUNT OF ADDRESSES AND A7 SELECTS UPPER (1) OR LOWER (0)
ROW AT THE GIVEN ADDRESS.

DEVICE PACKAGESAND PIN COUNTS

+  VQ100
.« TQ44
.+ CSl44

DEVICE FUSE COUNT

. VQIO0 52009 (0-52008)
. TQl44 52009 (0-52008)
. CSl44 52009 (0-52008)

ERASE ADDRESSES (FOR BULK ERASE)
No address required for bulk erase; erase is performed with 1SP command.

Note: When reading an erased device, logical one ('1) isthe correct logical value. Logical zero ('0’) isthe correct logical value for a
programmed bit.

OPERATING MODES
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Programming and erasing is possible via | SP only.

READ SECURITY ADDRESS

A security feature is available which when programmed, disables access to the information contained in the Non-volatile Eprom array.
Any operation reading the user array should not be allowed. A 'read secured’ device can still be erased and only then, reprogrammed.
While checking the device for read security before an operation, if the following address is programmed, consider the device read
secured. A logical one ('1) if read permitted or alogical zero ('0’) if read secured.

Note: The jedec file DOES NOT contain a fuse for this security bit. The security bit must be set with an independent operation to the
address shown below.

1. Upper address: 11011100 hit: DO

PORTEN ADDRESS

A feature is avail able which when programmed, disables the JTAG port and converts the port pins to fully-functional 1/0s. Thisoccurs
upon subsequent power-cycling or execution of a"reinit" 1SP command. See datasheet for discussion of reclaiming JTAG port ona
device programmed with port pins as 1/Os.

While checking the device for configuration of the JTAG port pins before an operation, if the following addressis programmed, consider
the device to have the JTAG port disabled and fully-functional I/Os enabled. A logical one ('1") if JTAG port is enabled or alogical zero
('0") if JTAG port is disabled and fully-functional 1/0s are enabled.

Note: The jedec file DOES contain a fuse for this porten bit. The porten bit must be set to zero with an independent operation to the
address shown below.

1. Upper address: 11011100 bit: D1

MANUFACTURER’'S CODE
Available vialSP only

PRODUCT AND VERSION CODE
AvailablevialSP only

SIGNATURE STRING ADDRESSES

The signature string is a user definable code which can be loaded at anytime with appropriate programming equipment. The programmer
should allow reading and displaying of the string. These data are erased with | SP erase operation and programmed with the same
procedure used for ordinary configuration bits. The user should be able to define the string during a programming session.

These signature string addresses and bit locations are as follows:
1. Lower address: 01011101 bits: D5-19, D47-73, D170-265
2. Upper address: 11011101 bits: D5-19, D47-73, D170-265

kkkkkkkkkkkhkkkkkkkkkkkkkhkkkkkkkkhkkhkkkkkkkhkkkhkkkhkkkkkkhkkhkkhkkhkkkkkkkkkkkkkkkkkkkhkkkx

THE ATTACHED FILE CONTAINS ALL ABSOLUTE ADDRESSES A8 TO A0 IN BINARY FOR THE XILINX XCR3256XL
DEVICE. ADDRESS BITS A7-A0 ARE A GRAY CODE COUNT OF ADDRESSES AND A8 SELECTS UPPER (1) OR LOWER
(0) ROW AT THE GIVEN ADDRESS.

DEVICE PACKAGES AND PIN COUNTS

. TQl44
«  PQ208
« CS280
«  FT256

SPD0010 E10 Page 41 of 64



XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

DEVICE FUSE COUNT
« TQ144 115868
«  PQ208 115868
« (CS280 115868
« FT256 115868

ERASE ADDRESSES (FOR BULK ERASE)
No address required for bulk erase; erase is performed with ISP command.

Note: When reading an erased device, logical one ('1") is the correct logical value. Logical zero ('0’) is the correct logical value
for a programmed bit.

OPERATING MODES
Programming and erasing is possible via ISP only.

READ SECURITY ADDRESS

A security feature is available which when programmed, disables access to the information contained in the Non-volatile
Eprom array. Any operation reading the user array should not be allowed. A 'read secured’ device can still be erased and
only then, reprogrammed.

While checking the device for read security before an operation, if the following address is programmed, consider the device
read secured. A logical one ('1") if read permitted or a logical zero ('0’) if read secured.

Note: The jedec file DOES NOT contain a fuse for this security bit. The security bit must be set with an independent operation
to the address shown below.

1. Upper address: 110111000 bit: DO

PORTEN ADDRESS

A feature is available which when programmed, disables the JTAG port and converts the port pins to fully-functional 1/Os. This
occurs upon subsequent power-cycling or execution of a "reinit" ISP command. See datasheet for discussion of reclaiming
JTAG port on a device programmed with port pins as I/Os.

While checking the device for configuration of the JTAG port pins before an operation, if the following address is programmed,
consider the device to have the JTAG port disabled and fully-functional 1/0Os enabled. A logical one ('1’) if JTAG port is
enabled or a logical zero ('0") if JTAG port is disabled and fully-functional I/Os are enabled.

Note: The jedec file DOES contain a fuse for this porten bit. The porten bit must be set to zero with an independent operation
to the address shown below.

1. Upper address: 110111000 bit: D1

MANUFACTURER’'S CODE
Available via ISP only

PRODUCT AND VERSION CODE
Available via ISP only
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SIGNATURE STRING ADDRESSES

The signature string is a user definable code which can be loaded at anytime with appropriate programming equipment.
The programmer should allow reading and displaying of the string. These data are erased with ISP erase operation
and programmed with the same procedure used for ordinary configuration bits. The user should be able to define the
string during a programming session.

These signature string addresses and bit locations are as follows:
1. Lower address: 010111001 bits: D5-19, D66-111, D208-D303
2. Upper address: 110111001 bits: D5-19, D66-111, D208-D303

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkx

THE ATTACHED FILE CONTAINS ALL ABSOLUTE ADDRESSES A8 TO AO IN BINARY FOR THE XILINX XCR3384XL
DEVICE. ADDRESS BITS A7-A0 ARE A GRAY CODE COUNT OF ADDRESSES AND A8 SELECTS UPPER (1) OR LOWER
(0) ROW AT THE GIVEN ADDRESS.

DEVICE PACKAGES AND PIN COUNTS

. TQ144
«  PQ208
. FT256
- FG324

DEVICE FUSE COUNT
« TQ144 189968
+  PQ208 189968
« FT256 189968
+ FG324 189968

ERASE ADDRESSES (FOR BULK ERASE)
No address required for bulk erase; erase is performed with ISP command.

Note: When reading an erased device, logical one ('1’) is the correct logical value. Logical zero ('0’) is the correct logical value
for a programmed bit.

OPERATING MODES
Programming and erasing is possible via ISP only.

READ SECURITY ADDRESS

A security feature is available which when programmed, disables access to the information contained in the Non-volatile
Eprom array. Any operation reading the user array should not be allowed. A 'read secured’ device can still be erased and
only then, reprogrammed.

While checking the device for read security before an operation, if the following address is programmed, consider the device
read secured. A logical one ('1') if read permitted or a logical zero ('0) if read secured.

Note: The jedec file DOES NOT contain a fuse for this security bit. The security bit must be set with an independent operation
to the address shown below.

1. Upper address: 110111000 bit: DO
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PORTEN ADDRESS

A feature is available which when programmed, disables the JTAG port and converts the port pins to fully-functional I/Os. This
occurs upon subsequent power-cycling or execution of a "reinit" ISP command. See datasheet for discussion of reclaiming
JTAG port on a device programmed with port pins as I/Os.

While checking the device for configuration of the JTAG port pins before an operation, if the following address is programmed,
consider the device to have the JTAG port disabled and fully-functional 1/Os enabled. A logical one ('1’) if JTAG port is
enabled or a logical zero ('0") if JTAG port is disabled and fully-functional 1/Os are enabled.

Note: The jedec file DOES contain a fuse for this porten bit. The porten bit must be set to zero with an independent operation
to the address shown below.

1. Upper address: 110111000 bit: D1

MANUFACTURER'S CODE
Available via ISP only

PRODUCT AND VERSION CODE
Available via ISP only

SIGNATURE STRING ADDRESSES

The signature string is a user definable code which can be loaded at anytime with appropriate programming equipment.
The programmer should allow reading and displaying of the string. These data are erased with ISP erase operation
and programmed with the same procedure used for ordinary configuration bits. The user should be able to define the
string during a programming session.

These signature string addresses and bit locations are as follows:
1. Lower address: 010111001 bits: D15-29, D156-218, D363-D506
2. Upper address: 110111001 bits: D15-29, D156-218, D363-D506
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THE ATTACHED FILE CONTAINS ALL ABSOLUTE ADDRESSES A8 TO A0 IN BINARY FOR THE XILINX XCR3512XL
DEVICE. ADDRESS BITS A7-A0 ARE A GRAY CODE COUNT OF ADDRESSES AND A8 SELECTS UPPER (1) OR LOWER
(0) ROW AT THE GIVEN ADDRESS.

DEVICE PACKAGES AND PIN COUNTS

. PQ208
. FT256
- FG324

DEVICE FUSE COUNT
+  PQ208 278720
« FT256 278720
+ FG324 278720

ERASE ADDRESSES (FOR BULK ERASE)
No address required for bulk erase; erase is performed with ISP command.

Note: When reading an erased device, logical one ('1’) is the correct logical value. Logical zero ('0’) is the correct logical value
for a programmed bit.
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OPERATING MODES
Programming and erasing is possible via ISP only.

READ SECURITY ADDRESS

A security feature is available which when programmed, disables access to the information contained in the Non-volatile
Eprom array. Any operation reading the user array should not be allowed. A 'read secured’ device can still be erased and
only then, reprogrammed.

While checking the device for read security before an operation, if the following address is programmed, consider the device
read secured. A logical one ('1") if read permitted or a logical zero ('0’) if read secured.

Note: The jedec file DOES NOT contain a fuse for this security bit. The security bit must be set with an independent operation
to the address shown below.

1. Upper address: 110111000 bit: DO

PORTEN ADDRESS

A feature is available which when programmed, disables the JTAG port and converts the port pins to fully-functional 1/0Os. This
occurs upon subsequent power-cycling or execution of a "reinit" ISP command. See datasheet for discussion of reclaiming
JTAG port on a device programmed with port pins as I/Os.

While checking the device for configuration of the JTAG port pins before an operation, if the following address is programmed,
consider the device to have the JTAG port disabled and fully-functional 1/0Os enabled. A logical one ('1’) if JTAG port is
enabled or a logical zero ('0") if JTAG port is disabled and fully-functional I/Os are enabled.

Note: The jedec file DOES contain a fuse for this porten bit. The porten bit must be set to zero with an independent operation
to the address shown below.

1. Upper address: 110111000 bit: D1

MANUFACTURER'S CODE
Available via ISP only

PRODUCT AND VERSION CODE
Available via ISP only

SIGNATURE STRING ADDRESSES

The signature string is a user definable code which can be loaded at anytime with appropriate programming equipment.
The programmer should allow reading and displaying of the string. These data are erased with ISP erase operation
and programmed with the same procedure used for ordinary configuration bits. The user should be able to define the
string during a programming session.

These signature string addresses and bit locations are as follows:
1. Lower address: 010111001 bits: D5-19, D108-185, D282-377, D383-397, D481-563, D660-755
2. Upper address: 110111001 bits: D5-19, D108-185, D282-377, D383-397, D481-563, D660-755
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Code Instruction | Register used
00000 | Extest Boundary-Scan
00001 | Idcode Ident

00010 | Sample Boundary-Scan
00011 | Intest Boundary-Scan
00100 | Stctest Boundary-Scan
00101 | High-Z Bypass

00110 | Clamp Bypass

00111 | Write ISP Shift
01000 | EOTF ISP Shift
01001 | Enable ISP Shift
01010 | Erase ISP Shift
01011 | Program | ISP Shift
01100 | Verify ISP Shift
01101 | Init Bypass

01110 | Read ISP Shift

10000 | Disable ISP Shift
10001 | Testmode | Bypass
11111 | Bypass Bypass
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J-TAG Registers — Example XCR3256XL

|
| |
TDI | . . I
Instruction Register
. 9 !
V. |
| |
|5 hit [ ] [ J [ J ‘
™S »“ me 2 * | TDO
— | |
TCK Tap
) Controller Instruction Decode
v
il
P Bypass Register
|
|
o——Pp 1 hit

|
l
| Boundary-Scan Register
|
|
|

[
o——Pp 740 bits ) ) )
|

o— P 32bits ° ° ° ]
|

L— P 313hits | ® ° °
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JTAG Register Description

Register # of bits Register Description
Instruction 5 The Instruction Register is a shift-register-based design which allows an instruction
Register to be shifted into a device. The instruction shifted into the register islatched at the
completion of the shifting process. The instruction is used to select the BST or ISP
operation and/or the data register to be accessed. The parallel output from the
Instruction Register islatched to ensure that the BST and ISP logic is protected from
the transient data patterns that will occur in its shift-register stages as new instruction
datais entered.
Bypass 1 The Bypass Register contains a single shift-register stage and is used to provide a
Register minimum length serial path between the TDI and TDO pins of a component when
no test or program operation of that component is required. This allows more rapid
movement of test/program data to and from other components on a circuit pack that
are required to perform test/program operations.
Boundary Scan | 740 The Boundary-Scan Register allows testing of circuitry external to the CPLD and
Register a so permits the system signals flowing into and out of the CPLD logic to be sampled
and examined without causing interference with the normal operation of the CPLD
logic. The Boundary-Scan Register is along shift register composed of all the
Boundary-Scan cells at the pins of the device.
IDCODE 32 This register must consist of a 32 bit shift-register, parallel-in and serial out. The
Register register contains the following information:
Bit(s) Usage
0 1 - pre-defined
1-11 Manufacturing Identity
12-27 Part Number
28-31 Version
ISP Shift 9 address bits Used to address the EEPROM row and contains the data that is being written into or
Register 304 data bits read from the EEPROM array.
313 bits total
JTAG Pin Description
Pins Name Description
TCK Test Clock Output Clock pin to shift the serial data and instructionsin and out of the TDI and TDO
pins, respectively. TCK is aso used to clock the TAP Controller state machine.
TMS Test Mode Select Test mode select pin selects the JTAG instruction mode. TM S should be driven high
during user mode operation.
TDI Test Data Input Serial input pin for instructions and test data. Data is shifted in on the rising edge of
TCK.
TDO Test Data Output Serial output pin for instructions and test data. Datais shifted out on the falling edge
of TCK. Thesignal istri-stated if datais not being shifted out of the device.
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Supported Low Level JTAG Boundary-Scan Commands

Instruction Description

(Instr. Code)

Register Used

BYPASS Required. Placesthe 1 bit bypass register between the TDI and TDO pins, which allows the BST datato

(11111) pass synchronously through the selected device to adjacent devices during normal device operation

Bypass Register | without affecting the operation of the IC.

EXTEST Required. Putsthe IC into external mode. Forces data externally from the boundary scan outputs and

(00000) receives data externally to the boundary scan inputs.

Boundary-Scan

Register

IDCODE Optional. Selects the IDCODE register and placesit between TDI and TDO, allowing the IDCODE to

(00001) be serialy shifted out of TDO. The IDCODE instruction permits blind interrogation of the components

Boundary-Scan | assembled onto a circuit pack. Thus, in circumstances where the component population may vary, it is

Register possible to determine what components exist in a product.

Samp le Required. Allows IC to remain in normal mode and selects the boundary scan register to be connected
between TDI and TDO. Allows sampling data entering and leaving the device. It allows preload data

/Preload into the boundary scan register before executing the EXTEST instruction.

(00010)

Boundary-Scan

Register

INTEST Optional. Putsthe IC in internal mode and selects the boundary scan register to be connected between

(00011) TDI and TDO. It alows to drive data into the CORE logic of the IC from the boundary scan inputs and

Boundary-Scan | to receive CORE logic output data into the boundary scan outputs.

Register

STCTEST Optional. The STCTEST instruction is used by the Philips design community to check the integrity of

(00100) the JTAG Boundary-Scan structure. This command will be for internal Philips use only and will not be

Boundary-Scan | advertised to customers.

Register

HIGHZ Optional. The HIGHZ instruction places the component in a state in which all of its system logic

(00101) outputs are placed in an inactive drive state (e.g., high impedance). In this state, an in-circuit test system

Bypass Register | may drive signals onto the connections normally driven by a component output without incurring the
risk of damage to the component. The HIGHZ instruction al so forces the Bypass Register between TDI
and TDO.

CLAMP Optional. Forces data externally from the boundary scan outputs and selects the one bit bypass register

(00110) to be connected between TDI and TDO. The datainto the boundary scan register can be prel oaded

Bypass using sample/prel oad.

Register
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Supported Low Level | SP Commands

WRITE
(00111)
ISP Sft Register

To configure a specified address of the SRAM. Selects ISP register to be connected between TDI and
TDO.
(PRIVATE INSTRUCTION)

EOTF
(01000)
ISP Shift
Register

Enters ISP mode in on-the-fly mode, which allows the IC to be in norma mode while the |IC EEPROM
isre-programmed.
(PRIVATE INSTRUCTION)

ENABLE
(01001)
ISP Shift
Register

Enters normal ISP mode, puts IC in disable mode.

ERASE
(01010)
ISP Shift
Register

Bulk erases the |IC EEPROM.

VERIFY
(01100)

ISP Shift
Register

Reads the contents of a specified address of the |IC EEPROM.

INIT
(01101)
Bypass Register

Startsinitialization process, moves data from the EEPROM to SRAM.

READ
(01110)
ISP Shift
Register

Reads a specific address from the SRAM. If security bit is programmed, SRAM access is blocked.
(PRIVATE INSTRUCTION)

DISABLE
(10000)
ISP Shift
Register

Leaves the ISP mode.

TESTMODE
(10001)
Bypass Register

Puts the IC into test mode.
(PRIVATE INSTRUCTION)

PROGRAM
(01011)

ISP

Program the datain the | SP shift register into the addressed EEPROM row.

SPD0010 E10

Page 50 of 64




XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

Test-Logic/Reset
(TLR) 1111

v°

o
o

Run-Test/Idle
(RTI) 1101

SPD0010 E10

1 1 - 1
’ Select DR-Scan ’ Select IR-Scan
(SDS) 1100 (SIS) 1110
I 0 +o
Capture-DR Capture-IR
(CDR) 0101 (CIR) 0100
; 0 +o
Shift-DR 0 Shift-IR 0
(SDR) 0111 (SIR) 0110
1 + 1
Exit1-DR 1 Exit1l-IR 1
(E1D) 0011 (E11) 0010
i 0 *0
Pause-DR 0 Pause-IR 0
(PDR) 1011 (PIR) 1010
i 1 + 1
Exit2-DR Exit2-IR
(E2D) 0001 (E21) 0000
; 1 + 1
Update-DR ‘ Update-IR | ‘
(UDR) 1001 (UIR) 1000

0

:

vy

JTAG TAP Controller

3.1.2 JTAG TAP Controller

The TAP Controller is a synchronous finite state machine that responds to changes at the TMS and TCK signals of the TAP
and controls the sequence of operations of the circuitry defined by the 1149.1 IEEE Standard. This TAP Controller is
implemented in the Philips CPLDs.

Test-L ogic/Reset: The BST and ISP logic is disabled so that normal operation of the on-chip system logic (i.e. in response
to stimuli received through the system pins only) can continue unimpeded. This is achieved by initializing the instruction
register to contain the IDCODE instruction. No matter what the original state of the controller, it will enter Test-Logic-Reset
when TMSis held high for at least 5 rising edges of TCK. The controller remains in this state while TMS is high. Note that
the TAP controller will be forced to the Test-Logic-Reset controller state at power-up.

Run-Test/Idle: All of the instructions supported by Philips CPLDs do not cause functions to execute in the Run-Test/Idle
controller state. Thus, all BST and ISP data registers selected by the current instruction shall retain their previous state (i.e.
Idle). The instruction does not change while the TAP controller isin this state.
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Select-DR-Scan: This is a temporary controller state in which all BST and ISP data registers selected by the current
instruction retain their previous state. The instruction does not change while the TAP controller isin this state.
Select-1R-Scan: This is a temporary controller state in which all BST and ISP data registers selected by the current
instruction retain their previous state. The instruction does not change while the TAP controller isin this state.

Capture-DR: In this controller state, data may be parallel loaded into the BST data registers selected by the current
instruction on the rising edge of TCK. If a BST data register selected by the current instruction does not have parallel input,
or if capturing is not required for the selected test, then the register retains its previous state. The instruction does not change
while the TAP controller isin this state.

Shift-DR: In this controller state, the BST or ISP data register connected between TDI and TDO as a result of the current
instruction shifts data one stage towards its seria output on each rising edge of TCK. BST or ISP data registers that are
selected by the current instruction, but are not placed in the serial path, retain their previous state. The instruction does not
change while the TAP controller isin this state.

Exit1-DR: Thisis atemporary state. All BST or ISP data registers selected by the current instruction retain their previous
state. The instruction does not change while the TAP controller isin this state.

Pause-DR: This controller state allows shifting of the BST or ISP data register in the serial path between TDI and TDO to
be temporarily halted. All BST or ISP data registers selected by the current instruction retain their previous state. The
instruction does not change while the TAP controller isin this state.

Exit2-DR: Thisis atemporary state. All BST or ISP data registers selected by the current instruction retain their previous
state. The instruction does not change while the TAP controller isin this state.

Update-DR: Some BST data registers may be provided with a latched parallel output to prevent changes at the parallel
output while data is shifted in the associated shift-register path in response to certain instructions (e.g. EXTEST). Data is
latched onto the parallel output of these BST data registers from the shift-register path on the falling edge of TCK in the
Update-DR contraoller state. The data held at the latched parallel outputs should not change. The instruction does not change
while the TAP controller isin this state.

Capture-IR: In this controller state, the shift-register contained in the instruction register loads a pattern of fixed logic
values on the rising edge of TCK. In addition, design-specific data may be loaded into shift-register stages that are not
required to be set to fixed values. BST or ISP data registers selected by the current instruction retain their previous state. The
instruction does not change while the TAP controller isin this state.

Shift-IR: In this controller state, the shift-register contained in the instruction register is connected between TDI and TDO
and shifts data one stage towards its serial output on each rising edge of TCK. BST or ISP data registers that are selected by
the current instruction, but are not placed in the seria path, retain their previous state. The instruction does not change while
the TAP controller isin this state.

Exitl-IR: Thisisatemporary state. BST or ISP data registers selected by the current instruction retain their previous state.
The instruction does not change while the TAP controller isin this state and the instruction register retains its state.

Pause-1R: This controller state allows shifting of the instruction register to be temporarily halted. BST or ISP data registers
selected by the current instruction retain their previous state. The instruction does not change while the TAP controller isin
this state and the instruction register retainsits state.
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Exit2-1R: Thisis atemporary state. BST or ISP data registers selected by the current instruction retain their previous state.
The instruction does not change while the TAP controller isin this state and the instruction register retains its state.

Update-IR: The instruction shifted into the instruction register is latched onto the parallel output from the shift-register
path on the falling edge of TCK in the Update-IR controller state. Once the new instruction has been latched, it becomes the

current instruction. BST or ISP data registers selected by the current instruction retain their previous state.

Support thefollowing High Level ISP and JTAG Boundary-Scan I nstructions:

ISP Commands (ENABLE):

Bulk_Erase Erase the EEPROM array.

Blank_Check Verify that the EEPROM array has been erased.
Program Program the EEPROM array.

Verify Verify the EEPROM array.

Pr_Security Program the Security Bit.

Rd_Security Read the Security Bit.

Pr_UES Program the UES.

Usercode Read the UES.

Program_Verify Simultaneously Program/V erify the EEPROM.
JTAG Commands:

Bypass Connect TDO to TDO.

Idcode Read the devices ID code.

Precondition Outputs Allows the user to specify outputs

High Level ISP and JTAG Boundary-Scan Instructions:

e ISP Commands (ENABLE):
- Erase the EEPROM array.

e Bulk_Erase

e Blank_Check - Verify that the EEPROM array has been erased.
e Program - Program the EEPROM array.

*  Verify - Verify the EEPROM array.

* Pr_Security - Program the Security Bit.

e Rd_Security - Read the Security Bit.

* Pr_UES - Program the UES.

» Usercode - Read the UES.

* Program_Verify
e JTAG Commands:

- Simultaneously Program/V erify the EEPROM.

e Bypass - Connect TDI to TDO.
e ldcode - Read the devices ID code.
e Precondition Outputs - User specified outputs
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XPLA3 256 MACROCELL SHIFT REGISTER ARCHITECTURE
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Bulk Erase

The Bulk_Erase command erases the entire EEPROM array.

Bulk Erase Command Flow

Command

Sequence

Bulk_Erase . Ensure deviceisin test-logic/reset state

shift in the ENABLE instruction

shift in the ERASE instruction

pause to allow voltagesto settle

execute the instruction (erase the contents of the EEPROM array)
pause to alow voltages to disccharge

shiftin the INIT instruction

execute the instruction (activate the contents of the EEPROM array)
. shiftinthe DISABLE instruction

10. execute the instruction (activate the contents of the EEPROM array)

CoNoT~wWDNE

Bulk Erase Detailed Algorithm

Step Transition Conditions | TAP State CPLD Event Description Programmer Action
0 TMS=1 Test-Logic/Reset BEGIN BEGIN
Loop0  TMS=1,TCK=1 Test-Logic/Reset Ensure device in Test-Logic/Reset Loop 5 times
State
1 TMS=0, TCK =1 Run-Test/Idle
2 TMS=1, TCK=1 Select DR-Scan
3 TMS=1, TCK=1 Select IR-Scan
4 TMS=0, TCK=1 Capture-IR
5 TMS=0, TCK=1 Shift-IR
Loopl  TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 1001 (Enable)
6 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI = 0 (Enable MSB)
7 TMS=1, TCK=1 Update-IR Load the Instruction Register ;
Set enableflip-flop
8 TMS=1, TCK=1 Select DR-Scan
9 TMS=1, TCK=1 Select IR-Scan
10 TMS=0, TCK=1 Capture-IR
11 TMS=0, TCK=1 Shift-IR
Loop2  TMS=0, TCK =1 Shift-IR Shift in instruction bit (0-3) TDI = 0101 (Erase)
12 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI = 0 (Erase MSB)
13 TMS=1, TCK=1 Update-IR Load the Instruction Register
14 TMS=1, TCK=1 Select DR-Scan
15 TMS=0, TCK=1 Capture-DR
16 TMS=1, TCK=1 Exitl-DR
17 TMS=0, TCK =1 Pause-DR Loop 20 us
18 TMS=1, TCK=1 Exit2-DR
19 TMS=1, TCK=1 Update-DR
20 TMS=0, TCK=1 Run-Test/Idle Execute: Erase the device Loop for 100 ms
21 TMS=1, TCK=1 Select DR-Scan
22 TMS=0, TCK=1 Capture-DR
23 TMS=1, TCK=1 Exitl-DR
Loop3  TMS=0, TCK =1 Pause-DR Discharge hgh voltages Loop 5ms
24 TMS=1, TCK=1 Exit2-DR
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25 TMS=1, TCK=1 Update-DR

26 TMS=1, TCK=1 Select DR-Scan

Bulk Erase Detailed Algorithm Continued

27 TMS=1, TCK=1 Select IR-Scan

28 TMS=0, TCK=1 Capture-IR

29 TMS=0, TCK =1 Shift-IR

Loop4  TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 1011 (Init)

30 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Init MSB)

31 TMS=1, TCK=1 Update-IR Load the Instruction Register

32 TMS=0, TCK=1 Run-Test/Idle Initialize device with new program Loop for 200us
data

33 TMS=1, TCK=1 Select DR-Scan

34 TMS=1, TCK=1 Select IR-Scan

35 TMS=0, TCK=1 Capture-IR

36 TMS=0, TCK =1 Shift-IR

Loop5 TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 0000 (Disable)

37 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =1 (Disable MSB)

38 TMS=1, TCK=1 Update-IR Load the Instruction Register

39 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program
data

40 TMS=1, TCK=1 Select DR-Scan

41 TMS=1, TCK=1 Select IR-Scan

42 TMS=1, TCK=1 Test-Logic/Reset One negative edge clock

43 TMS=1, Test-Logic/Reset In user mode DONE
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Blank_Check

The Blank_Check command verifies that the entire EEPROM array has been erased.

Blank Check Command Flow

Command

uence

Blank_Check

O©CO~NOOA~WNPE

. ensuredeviceisin Test-Logic/Reset state
shift in the ENABLE instruction

3. shiftinthe VERIFY instructionshift in the address of the EEPROM row being verified.
Pause 20us to allow voltagesto settle
execute the command (this transfers the row datainto the | SP Shift Register)
shift out the data from the | SP Shift Register
compare the shifted-out data to the expected data
Repeat step 3 though 7 until all EEPROM rows have been checked

. shiftinthe INIT instruction

10. execute the instruction (activate the contents of the EEPROM array)
11. shiftin the DISABLE instruction
12. execute the instruction (activate the contents of the EEPROM array)

Blank Check Detailed Algorithm

Step Transition Conditions | TAP State CPLD Event Description Programmer Action
0 T™MS=1 Test-Logic/Reset BEGIN BEGIN

Loop0 | TMS=1, TCK=1 Test-Logic/Reset Ensure devicein Test-Logic/Reset Loop 5 times

1 TMS=0, TCK =1 Run-Test/Idle

2 TMS=1, TCK=1 Select DR-Scan

3 TMS=1, TCK=1 Select IR-Scan

4 TMS=0, TCK =1 Capture-IR

5 TMS=0, TCK =1 Shift-IR

Loopl | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1001 (Enable)

6 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Enable MSB)
7 TMS=1, TCK=1 Update-IR Load the Instruction Register ;

8 TMS=1, TCK=1 Select DR-Scan

9 TMS=1, TCK=1 Select IR-Scan

10 TMS=0, TCK =1 Capture-IR

11 TMS=0, TCK =1 Shift-IR

Loop2 | TMS=0, TCK=1 Shift-IR Shift in instruction bit (0-3) TDI = 0011 (Verify)

12 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Verify MSB)
13 TMS=1, TCK=1 Update-IR Load the Instruction Register

14 TMS=1, TCK=1 Select DR-Scan

15 TMS=0, TCK =1 Capture-DR

16 TMS=0, TCK =1 Shift-DR

Loop4 | TMS=0, TCK=1 Shift-DR Shift first address bits (8-1) TDI = address (MSB, ...)
17 TMS=1, TCK=1 Exit1-DR Shift first address bit 0 TDI = address (LSB)
Loop3 | TMS=0, TCK =1 Pause-DR Pause to allow voltages to settle Loop for 20us

Loop3 | TMS=1, TCK=1 Exit2-DR Load addressin Address Latch

Loop3 | TMS=1, TCK=1 Update-DR Load the Shift Register.

Loop3 | TMS=0, TCK =1 Run-Test/Idle

Loop3 TMS=1, TCK=1 Select DR-Scan

Loop3 | TMS=0, TCK =1 Capture-DR

Loop3 | TMS=0, TCK =1 Shift-DR Shift out data bit 303 TDO = data bit 303; TDI=1
Loop5 | TMS=0, TCK=1 Shift-DR Shift out data bits (302 - 0) TDO = data bits (302-0); TDI=1
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Blank_Check Detailed Algorithm

Loop5 TMS=0, TCK=1 Shift-DR Shift in next address bits (8-1)

Loop3 | TMS=1, TCK=1 Exit1-DR Shift in next address bit 0 Compare Data

18 Execute loop3 until all addresses have been loaded. L oad dummy addr ess after last data read.

19 TMS=0, TCK =1 Pause-DR

20 TMS=1, TCK=1 Exit2-DR

21 TMS=1, TCK=1 Update-DR

22 TMS=0, TCK =1 Run-Test/Idle

23 TMS=1, TCK=1 Select DR-Scan

24 TMS=1, TCK=1 Select IR-Scan

25 TMS=0, TCK =1 Capture-IR

26 TMS=0, TCK =1 Shift-IR

Loop4 | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1011 (Init)

27 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Init MSB)

28 TMS=1, TCK=1 Update-IR Load the Instruction Register

29 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program Loop for 200us
data

30 TMS=1, TCK=1 Select DR-Scan

31 TMS=1, TCK=1 Select IR-Scan

32 TMS=0, TCK =1 Capture-IR

33 TMS=0, TCK =1 Shift-IR

LoopS | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 0000 (Disable)

34 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =1 (Disable MSB)

35 TMS=1, TCK=1 Update-IR Load the Instruction Register

36 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program
data

37 TMS=1, TCK=1 Select DR-Scan

38 TMS=1, TCK=1 Select IR-Scan

39 TMS=1, TCK=1 Test-Logic/Reset One negative edge clock

40 TMS=1, Test-Logic/Reset In user mode DONE

XPLA3 256 MACROCELL DEVICE PROGRAMMING EXAMPLE

Program

The Program command programs the user’s data into the EEPROM array.

Program Command Sequence

Command Sequence

=

Program . Ensuredeviceisin Test-Logic/Reset state

shift in the ENABLE instruction

shift in the PROGRAM instruction

shift in the address and data for the EEPROM row being programmed.
execute the command (Program the datainto the selected EEPROM row)
Repeat steps 4 and 6 until all EEPROM rows have been programmed
shiftin the INIT instruction

execute the instruction (activate the contents of the EEPROM array)
. shiftinthe DISABLE instruction

10. execute the instruction (activate the contents of the EEPROM array)

©ENOUA®WN
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Program Detailed Algorithm

Step Transition Conditions TAP State CPLD Event Description Programmer Action
0 TMS=1 Test-Logic/Reset BEGIN BEGIN
LoopO TMS=1, TCK=1 Test-Logic/Reset Ensure devicein Test-Logic/Reset Loop 5 times
State
1 TMS=0, TCK=1 Run-Test/Idle
2 TMS=1, TCK=1 Select DR-Scan
3 TMS=1, TCK=1 Select IR-Scan
4 TMS=0, TCK =1 Capture-IR
5 TMS=0, TCK =1 Shift-IR
Loopl | TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 1001 (Enable)
6 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI = 0 (Enable MSB)
7 TMS=1, TCK=1 Update-IR Load the Instruction Register;
Set Enable Flip-flop
8 TMS=1, TCK=1 Select DR-Scan
9 TMS=1, TCK=1 Select IR-Scan
10 TMS=0, TCK =1 Capture-IR
11 TMS=0, TCK =1 Shift-IR
Loop2 TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 1101 (Program)
12 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Program MSB)
13 TMS=1, TCK=1 Update-IR Load the Instruction Register
Loop3 | TMS=1, TCK=1 Select DR-Scan
Loop3 TMS=0, TCK=1 Capture-DR
Loop3 | TMS=0, TCK=1 Shift-DR
Loop4 | TMS=0, TCK=1 Shift-DR Shift in Data bits 303-0 TDI = data bits (303 - 0)
LoopS | TMS=0, TCK=1 Shift-DR Shift in Address bit 8-1 TDI = address bits (8-1)
Loop3 TMS=1, TCK=1 Exitl-DR Shift in Address bit 0 TDI = address bit 0 (LSB)
Loop3 TMS=0, TCK=1 Pause-DR Wait for voltages to settle Loop for 20 us
Loop3 | TMS=1, TCK =1 Exit2-DR
Loop3 | TMS=1, TCK =1 Update-DR
Loop3 TMS=0, TCK =1 Run-Test/Idle Program datain EEPROM Wait 10 ms.

Execute loop3 418 timesto PROGRAM the entire device.

14 TMS=1, TCK=1 Select DR-Scan

15 TMS=1, TCK=1 Select IR-Scan

16 TMS=0, TCK =1 Capture-IR

17 TMS=0, TCK =1 Shift-IR

Loop4 | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1011 (Init)

18 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Init MSB)

19 TMS=1, TCK=1 Update-IR Load the Instruction Register

20 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program Loop for 200 us
data

21 TMS=1, TCK=1 Select DR-Scan

22 TMS=1, TCK=1 Select IR-Scan

23 TMS=0, TCK =1 Capture-IR

24 TMS=0, TCK =1 Shift-IR

Loop5 | TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 0000 (Disable)

25 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =1 (Disable MSB)

26 TMS=1, TCK=1 Update-IR Load the Instruction Register

27 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program
data

28 TMS=1, TCK=1 Select DR-Scan

29 TMS=1, TCK=1 Select IR-Scan

30 TMS=1, TCK=1 Test-Logic/Reset One negative edge clock

31 TMS=1, Test-Logic/Reset In user mode DONE

SPD0010 E10 Page 59 of 64



XILINX PROGRAMMER QUALIFICATION SPECIFICATION

CoolRunner XPLA3 FAMILY

XPLA3 256 MACROCELL DEVICE PROGRAMMING EXAMPLE

Verify

The Verify command verifies that the user’s data in the EEPROM array matches the data contained in the JEDEC file.

Verify Command Sequence

Command Sequence

Verify . ensuredeviceisin Test-Logic/Reset state

shift in the ENABLE instruction

shift in the VERIFY instruction

shift in the address of the EEPROM row being verified.

Pause 20us for voltages to settle

execute the command (this transfers the row datainto the ISP Shift Register)
shift out the data from the ISP Shift Register

compare the shifted-out data to the expected data

Repeat step 4 though 8 until all EEPROM rows have been verified

0. shiftinthe INIT instruction

11. execute the instruction (activate the contents of the EEPROM array)
12. shift in the DISABLE instruction

13. execute the instruction (activate the contents of the EEPROM array)

2P O0NOOAWNE

Verify Command Detailed Algorithm

Step Transition Conditions | TAP State CPLD Event Description Programmer Action
0 TMS=1 Test-Logic/Reset BEGIN BEGIN
LoopO TMS=1, TCK=1 Test-Logic/Reset Ensure devicein Test-Logic/Reset Loop 5 times
1 TMS=0, TCK =1 Run-Test/Idle
2 TMS=1, TCK=1 Select DR-Scan
3 TMS=1, TCK=1 Select IR-Scan
4 TMS=0, TCK =1 Capture-IR
5 TMS=0, TCK=1 Shift-IR
Loopl  TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1001 (Enable)
6 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI = 0 (Enable MSB)
7 TMS=1, TCK=1 Update-IR Load the Instruction Register ;
Set enable flip-flop
8 TMS=1, TCK=1 Select DR-Scan
9 TMS=1, TCK=1 Select IR-Scan
10 TMS=0, TCK =1 Capture-IR
11 TMS=0, TCK =1 Shift-IR
Loop2 | TMS=0, TCK=1 Shift-IR Shift in instruction bit (0-3) TDI = 0011 (Verify)
12 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Verify MSB)
13 TMS=1, TCK=1 Update-IR Load the Instruction Register
14 TMS=1, TCK=1 Select DR-Scan
15 TMS=0, TCK =1 Capture-DR
16 TMS=0, TCK =1 Shift-DR
Loop4 | TMS=0, TCK=1 Shift-DR Shift first address bits (8-1) TDI = address (MSB, ...)
17 TMS=1, TCK=1 Exit1-DR Shift first address bit 0 TDI = address (LSB)
Loop3 | TMS=0, TCK =1 Pause-DR Pause to allow voltages to settle Loop for 20us
Loop3 | TMS=1, TCK=1 Exit2-DR Load addressin Address Latch
Loop3 | TMS=1, TCK=1 Update-DR Load the Shift Register.
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Loop3 | TMS=0, TCK =1 Run-Test/Idle
Loop3 TMS=1, TCK=1 Select DR-Scan
Loop3 | TMS=0, TCK =1 Capture-DR
Verify Command Detailed Algorithm
Loop3 TMS=0, TCK=1 Shift-DR Shift out data bit 303 TDO = data bit 303; TDI=1
LoopS | TMS=0, TCK=1 Shift-DR Shift out data bits (302 - 0) TDO = data bits (302-0); TDI=1
LoopS5 | TMS=0, TCK=1 Shift-DR Shift in next address bits (8-1)
Loop3 | TMS=1, TCK=1 Exit1-DR Shift in next address bit 0 Compare Data
17 Execute loop3 until all addresses have been loaded. L oad dummy addr ess after last data read.
18 TMS=0, TCK =1 Pause-DR
20 TMS=1, TCK=1 Exit2-DR
21 TMS=1, TCK=1 Update-DR
22 TMS=0, TCK =1 Run-Test/Idle
23 TMS=1, TCK=1 Select DR-Scan
24 TMS=1, TCK=1 Select IR-Scan
25 TMS=0, TCK =1 Capture-IR
26 TMS=0, TCK =1 Shift-IR
Loop4 | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1011 (Init)
27 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Init MSB)
28 TMS=1, TCK=1 Update-IR Load the Instruction Register
29 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program Loop for 200 us
data
30 TMS=1, TCK=1 Select DR-Scan
31 TMS=1, TCK=1 Select IR-Scan
32 TMS=0, TCK =1 Capture-IR
33 TMS=0, TCK =1 Shift-IR
LoopS | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 0000 (Disable)
34 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =1 (Disable MSB)
35 TMS=1, TCK=1 Update-IR Load the Instruction Register
36 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program
data
37 TMS=1, TCK=1 Select DR-Scan
38 TMS=1, TCK=1 Select IR-Scan
39 TMS=1, TCK=1 Test-Logic/Reset One negative edge clock
40 TMS=1, Test-Logic/Reset In user mode DONE

XPLA3 256 MACROCELL DEVICE PROGRAMMING EXAMPLE

Pr_Security

The Pr_Security command programs the security cell of the device.

Pr Security Command Sequence

Command Sequence
Pr_Security 1. Ensuredeviceisin the Test-Logic/Reset state
2. shiftinthe ENABLE instruction
3. shiftin the PROGRAM instruction
4. shift in the address of the EEPROM row containing the security bit and shift in the data with the

corresponding security bit set to the programming state and the other bits set to the non-programming
state.

execute the command (Program the datainto the selected EEPROM row)

shift inthe INIT instruction

execute the command (Activate the security bit)

shift in the DISABLE instruction

o~
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9. executetheinstruction |

Program Security Bit Detailed Algorithm

Step Transition Conditions TAP State CPLD Event Description Programmer Action
0 TMS=1 Test-Logic/Reset BEGIN BEGIN
Loop0 | TMS=1, TCK=1 Test-Logic/Reset Ensure devicein Test-Logic/Reset Loop 5 times
State
1 TMS=0, TCK =1 Run-Test/Idle
2 TMS=1, TCK=1 Select DR-Scan
3 TMS=1, TCK=1 Select IR-Scan
4 TMS=0, TCK =1 Capture-IR
5 TMS=0, TCK =1 Shift-IR
Loopl | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1001 (Enable)
6 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI = 0 (Enable MSB)
7 TMS=1, TCK=1 Update-IR Load the Instruction Register;
Set Enable Flip-flop
8 TMS=1, TCK=1 Select DR-Scan
9 TMS=1, TCK=1 Select IR-Scan
10 TMS=0, TCK =1 Capture-IR
11 TMS=0, TCK =1 Shift-IR
Loop2 | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1101 (Program)
12 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Program MSB)
13 TMS=1, TCK=1 Update-IR Load the Instruction Register
14 TMS=1, TCK=1 Select DR-Scan
15 TMS=0, TCK =1 Capture-DR
16 TMS=0, TCK =1 Shift-DR
Loop3 | TMS=0, TCK =1 Shift-DR Shift in Data bits 303-0 TDI = data bits (303 - 0)
Loop4 | TMS=0, TCK=1 Shift-DR Shift in Address bit 8-1 TDI = address bits (8-1)
17 TMS=1, TCK=1 Exit1-DR Shift in Address bit 0 TDI = address bit 0 (LSB)
18 TMS=0, TCK =1 Pause-DR Wiait for voltages to settle Loop for 20 us
19 TMS=1, TCK=1 Exit2-DR
20 TMS=1, TCK=1 Update-DR
21 TMS=0, TCK =1 Run-Test/Idle Program datain EEPROM Wait 10 ms.
22 TMS=1, TCK=1 Select DR-Scan
23 TMS=1, TCK=1 Select IR-Scan
24 TMS=0, TCK =1 Capture-IR
25 TMS=0, TCK =1 Shift-IR
Loop5 | TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 1011 (Init)
26 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Init MSB)
27 TMS=1, TCK=1 Update-IR Load the Instruction Register
28 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program Loop for 200 us
data
29 TMS=1, TCK=1 Select DR-Scan
30 TMS=1, TCK=1 Select IR-Scan
31 TMS=0, TCK =1 Capture-IR
32 TMS=0, TCK =1 Shift-IR
Loop6 | TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 0000 (Disable)
33 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =1 (Disable MSB)
34 TMS=1, TCK=1 Update-IR Load the Instruction Register
35 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program
data
36 TMS=1, TCK=1 Select DR-Scan
37 TMS=1, TCK=1 Select IR-Scan
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38 TMS=1, TCK=1 Test-Logic/Reset One negative edge clock

39 TMS=1, Test-Logic/Reset In user mode DONE

XPLA3 256 MACROCELL DEVICE PROGRAMMING EXAMPLE

Rd_Security
The Rd_Security command reads the security bit of the device.

Read Security Bit Command Sequence

Command Sequence

Rd_Security . Ensuredeviceinis Test-Logic/Reset state

shift in the ENABLE instruction

shift in the VERIFY instruction

shift in the 304 data bits (all 0’s) and illegal EEPROM row address OxFF.
Pause for voltages to settle.

execute the command

shift out the data from the ISP Shift Register (data=3x 6evice secure, data =2 device not secure)
shift in the INIT instruction

. execute the command

10. shiftinthe DISABLE instruction

11. execute theinstruction

CNoOs®NER

Read Security Bit Detailed Algorithm

Step Transition Conditions | TAP State CPLD Event Description Programmer Action
0 TMS=1 Test-Logic/Reset BEGIN BEGIN
Loop0 | TMS=1, TCK=1 Test-Logic/Reset Ensure devicein Test-Logic/Reset Loop 5 times
State
1 TMS=0, TCK =1 Run-Test/Idle
2 TMS=1, TCK=1 Select DR-Scan
3 TMS=1, TCK=1 Select IR-Scan
4 TMS=0, TCK =1 Capture-IR
5 TMS=0, TCK =1 Shift-IR
Loopl | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1001 (Enable)
6 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Enable MSB)
7 TMS=1, TCK=1 Update-IR Load the Instruction Register ;
Set Enable Flip-flop
8 TMS=1, TCK=1 Select DR-Scan
9 TMS=1, TCK=1 Select IR-Scan
10 TMS=0, TCK =1 Capture-IR
11 TMS=0, TCK =1 Shift-IR
Loop2 | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 0011 (Verify LSB)
12 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Verify MSB)
13 TMS=1, TCK=1 Update-IR Load the Instruction Register
14 TMS=1, TCK=1 Select DR-Scan
15 TMS=0, TCK =1 Capture-DR
16 TMS=0, TCK =1 Shift-DR
Loop3 | TMS=0, TCK=1 Shift-DR Shift in data bits (303-0) TDI = All data bits = 0's
Loop4 | TMS =0, TCK=t Shift-DR Shift in address bits (8-1) TDI=11111111 (MSB,...)
17 TMS =1, TCK=t Exitl-DR Shift in address bit 0 TDI=1 (LSB)
18 TMS =0, TCK =t Pause-DR Pause for voltages to settle Loop for 20us
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19 TMS=1, TCK=1 Exit2-DR Load addressin Address Latch

20 TMS=1, TCK=1 Update-DR Load the Shift Register.

21 TMS=0, TCK =1 Run-Test/Idle

22 TMS=1, TCK=1 Select DR-Scan

23 TMS=0, TCK=1 Capture-DR

Loop5 TMS=0, TCK =1 Shift-DR Shift out data bit 303 TDO = 0 > device secure

24 TMS=1, TCK=1 Exitl-DR

25 TMS=0, TCK=1 Pause-DR

26 TMS=1, TCK=1 Exit2-DR

27 TMS=1, TCK=1 Update-DR

Read Security Bit Detailed Algorithm

28 TMS=1, TCK=1 Select DR-Scan

29 TMS=1, TCK=1 Select IR-Scan

30 TMS=0, TCK =1 Capture-IR

31 TMS=0, TCK =1 Shift-IR

Loop6 | TMS=0, TCK=1 Shift-IR Shift in instruction bits (0-3) TDI = 1011 (Init)

32 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =0 (Init MSB)

33 TMS=1, TCK=1 Update-IR Load the Instruction Register

34 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program Loop for 200 us
data

35 TMS=1, TCK=1 Select DR-Scan

36 TMS=1, TCK=1 Select IR-Scan

37 TMS=0, TCK =1 Capture-IR

38 TMS=0, TCK =1 Shift-IR

Loop7 TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 0000 (Disable)

39 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =1 (Disable MSB)

40 TMS=1, TCK=1 Update-IR Load the Instruction Register

41 TMS=0, TCK =1 Run-Test/Idle Initialize device with new program
data

42 TMS=1, TCK=1 Select DR-Scan

43 TMS=1, TCK=1 Select IR-Scan

44 TMS=1, TCK=1 Test-Logic/Reset One negative edge clock

45 TMS=1, Test-Logic/Reset In user mode DONE

SPD0010 E10
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XPLA3 User Code defined

XPLA3 User Codes

SPD0010 E10

32XL 64XL 128X L 256X L 384XL 512XL
User Code Address 53L 0101111 | 105L 01011101 | 105L 01011101 | 209L 010101011 | 209L 010101011 | 209L 010101011
53U 1101111 | 105U 11011101 | 105U 11011101 | 209U 110101011 | 209U 110101011 | 209U 110101011
#.0f Addr. bits 7 8 8 9 9 9
# of User Code bits 53L, 53U 53L, 53U 138L, 138U 1571, 157U 2221, 222U 388L, 388U
Total=106 Total=106 Total=278 Total=314 Total=444 Total=766
User Code Locations 5-9,66-113 5-9, 75 -122 5-19,47-73, 5-19,66— 111, | 15— 29, 156 — 218} 5— 19, 103 — 185,
170 - 265 208 - 303 363 - 506 282-377, 383 -397,
481- 563, 660 -
756
Data Reg. Length 114 hits 123 hits 266 hits 304 hits 507 bits 755 bits
Example is 384XL
NOTE: There are 2 addresses for USERCODE storage, Upper and Lower address.
Data Shift Register
Address
Lseo ¥ gmse .
/ NOTE: Theshaded areasare User Code bits.
L P/ sy A TDO
’ T e e e e e e e e g e e e e e e e e e e e e ey e e e rr e rer ey
15--19 66 ------- 111 S -----506
15 bits 46 bits 144 bits
< 507 Data Bits g
LSB O MSB 506
NOTE: When Reading the User Code, the first bit out of TDO isthe User Code M SB
00001001 1101 011111111121 1111 0100 0001 01000011 1111 1111
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Example: Programming a UserCode in 384XL device.

Program the UserCode Row just like any other row: ISC_ENABLE must be loaded before any other |SC instructions can be
executed.

Usercode intext ABCDEFGH
Ascii converted data 0x41 0x42 0x43 0x44 0x45 0x46 0x47 0x48

Usercode In Binary 01100101 01100110 01100111 01101000 01101001 01101010 01101011 0110 1100
Usercode Location
From Fuse Map file 506, 505, 504, 503, 502, 501, .... 474. In Address 209L

The Fuse Map for this family is available in Excel Spead Sheet files.

Address 209L

DataBit 0 DataBit 15 Data Bit 29 DataBit 156 DataBit 172

0000 10011101 0111 1111 1111 1111 0100 0001 0100 0011 1111 ... 1111 @01 0000 1101 0001 0001
O 9 d 7 f f

ScanDR TDI 09d7iff4143ftttftfffffffffffffffo0d1115191d2083ffffff...ff  TDO
9 bits Address, + 507 bits of data

Procedure to set usercode bitsin
Usercode in Xpla3 devicesis specified in text. Before it is programmed it needs to be converted to its binary equivalent.

Stepl: Convert usercode from text to its Ascii value and then to Binary.

Step2: Get Usercode row address and Bit |locations from map file.

Step3: Convert usercoderow addressto Grey code. Set first nine bits to the usercode row address.

Step4: set the Data bits between valid USERCODE bits in the above example to 1).

Step5: Overlay usercode bits at the locations specified in the map file (bits 506-474 in the above example).
The usercode data can then be programmed to the device as described in the spec. under Row Programming.
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JTAG Instructions

The JTAG commands supported by the ISP PC Parallel Port Programmer are described in the following subsections. These
commands are basic JTAG commands which are required by the ISP programmer to control multiple JTAG/ISP devicesin a
JTAG chain.

Bypass

The Bypass command passes data from TDI to TDO with a one half clock cycle delay. The outputs of the device are not
affected by this operation.

BYPASS Command Sequence

Command Sequence

BYPASS 1. shiftinthe BYPASS instruction
2. shift in/out datawhile in the DR-Shift TAP Controller State

BYPASS Detailed Algorithm

Step Transition Conditions | TAP State CPLD Event Description Programmer Action
0 TMS=1 Test-Logic/Reset BEGIN BEGIN
loopO TMS=1, TCK=1 Test-Logic/Reset Ensure devicein Test-Logic/Reset State Loop 5 times
1 TMS=0, TCK=1 Run-Test/Idle
2 TMS=1, TCK=1 Select DR-Scan
3 TMS=1, TCK=1 Select IR-Scan
4 TMS=0, TCK =1 Capture-IR
5 TMS=0, TCK=1 Shift-IR
loopl | TMS=0, TCK =1 Shift-IR Shift in instruction bits (0-3) TDI = 1111 (BYPASS)
BYPASS Detailed Algorithm Continued
6 TMS=1, TCK=1 Exitl-IR Shift in instruction bit 4 TDI =1 (BYPASS MSB)
7 TMS=1, TCK=1 Update-IR Load the Instruction Register
8 TMS=1, TCK=1 Select DR-Scan
9 TMS=0, TCK =1 Capture-DR
10 TMS=0, TCK=1 Shift-DR
loop2 TMS=0, TCK =1 Shift-DR Shift in/out Data bits TDI=TDO (1/2 TCK delay)
11 TMS=1, TCK =1 Exit1-DR Shift infout last Data bit TDI=TDO (1/2 TCK delay)
12 TMS=1, TCK=1 Update-DR
13 TMS=1, TCK=1 Select DR-Scan
14 TMS=1, TCK=1 Select IR-Scan
15 TMS=1, TCK=1 Test-Logic/Reset
TMS=1 Test-L ogic/Reset DONE DONE

Please note that the device must remain in lodg#ft*DR State”, to remain in the BYPASS mode.

IDcode

The IDcode command reads the IDcode of the device. The outputs of the device are not affected by this operation.
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Added to Specification on April 5, 2000.
Information dated 12/23/99

The additional pin for JTAG port enabling (porten) is required to be grounded during the power-up cycle
and permits enabling the JTAG port when the port had been reconfigured as I/Os. XPLA 3 devices are
shipped with the JTAG port enabled. During device programming, the pins can be left as dedicated
JTAG ports or reconfigured as normal I/O pins. If the JTAG ports are reconfigured as I/O pins the
change takes effect upon execution of the ISP reinit command and with all subsequent power-up
cycles. Note that reconfiguring the JTAG port pins as 1/0s, makes these pins non-JTAG ISP functional;
however, the porten pin can be used to reclaim these pins for ISP programming by applying Vdd to the
porten pin. This forces the JTAG port pins to be functional for ISP programming; after completing the
desired ISP function, bringing porten to grd re-establishes the JTAG port pins as I/O pins if programmed
as 1/0s. If the JTAG ports are configured during part programming as dedicated JTAG ports (i.e. not
normal 1/0s) then the porten pin has no effect. External circuitry must be compatible with this dual use
of JTAG port pins.
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