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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

1. Introduction

This document pertains to the following devices
and packages:
9536XV - PLCC44, CSP48, VQFP44
9572XV - PLCC44, CSP48, VQFP44, and

TQFP100
95144XV - TQFP100, TQFP144, and CSP144
95288XV - TQFP144, PQFP208, FGA256,

and CSP280

The device programming and verification
procedures are similar to those used with standard
FLASH memories. Initially, and after each erasure,
all cells in the device are in the logical “0” (O0H)
state.

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. Each product contains a ROM
portion with a manufacturer’s code to identify Xilinx
as the manufacturer and a product code to identify
the device. Please refer to the Add.dat file for
specific code information.

2. Features

2.1 Erase

The device is electrically erasable. The algorithm
has to perform a blank check on the device to
ensure all bits are erased before allowing
programming.

2.2 Addressing
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The device is addressed as a byte-wide memory
with several significant exceptions. There are
several illegal addresses and some bytes in which
not all bits can be programmed. The legal device
addresses are contained on the included Add.dat
floppy disk.

2.3 Operating Modes

The device has two operating modes: Program
and Erase. Program is used for selectively
changing FLASH cells within the device. Erase is
the procedure used to erase the device. All other
operations make use of the programming mode.
This includes Stand Alone Verify, Blank Check,
Load, and reading of the Signature String,
Manufacturer’s and Product Codes.

2.4 Signature String

The programmer or host computer must support a
mode for reading and displaying the four signature
string bytes of alphanumeric characters.
Programming of these bytes is automatic because
the Xilinx software inserts this string into the design
file.

Note: All the sample design files (jedec format)
included with this document, have a signature
string of ‘fast’. Unlike previous CPLD devices, you
don't need to complement the data before
displaying it. Display the data as you read it.

2.5 Device Security
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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. This checksum is the 16-bit sum
(i.e. modulo 65,535) of the 8-bit word containing
the fuse states of the entire device. Unused bits in
the final 8-bit word must be set to zero. The same
method must be used to calculate the device
checksum and the two should match.

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 Add.dat file, supplied on the floppy disk.

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 comparing the programmer adapter ID, first 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

Verify that the manufacturer’'s code in the device
matches the value listed in the Add.dat file
contained on the supplied disk. If the
manufacturer’'s code ID does not match, display
the message B: “Manufacturer’'s Code Error”
and terminate the programming sequence. The
appropriate address may be found in the Add.dat
file.

4.2 Read Product Code ID

Verify that the product code in the device matches
the value listed in the Add.dat file contained on the
supplied disk. If the product code ID does not
maitch, display the message C: “Product Code
Error” and terminate the programming sequence.
The appropriate address may be found in the
Add.dat file.

4.3 Device Blank Check

Verify that all FLASH cells are in the
unprogrammed state (‘0’). Blank Check is
performed with Vpp set to VppBlank. If any one of
the FLASH cells is programmed (‘1"), display the
message E: “Device Not Blank” and allow the
option to erase the device. The device has to be
blank prior to programming. If the device fails,
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display message F: “Device Failed To Erase”
and terminate the programming sequence.

4.4 Device Programming and Margin Verify

At this point the actual programming cycle begins.
To minimize the duration of the programming
cycle, all FLASH cells in one ‘Word Line’ (WL) are
first loaded before a short programming pulse is
applied to the device. The amount of address in
one WL varies from device to device. Specific
address information of all address in all WL’s can
be found in the Add.dat file of each device.
(Please note the setup and hold time for the
programming pulse, Tensy and Tenn.) — After
programming all the WLs of the device, power
down the device and perform a margin verify, as
illustrated in Figure 6a. Power down after the
margin verify cycle. The programming/ margin
verify cycle is repeated until all FLASH cells pass.
If any one of the cells fails margin testing, a number
of retries is permitted. Each time, the full address
array is reprogrammed. The number of retries
(Nmaxy can be calculated using the following
equation:

Nmax = 300 ms

TPWPGM

Where twpew IS the actual, measured value of the
programming pulse width used. If after Nwax
attempts, any cell still fails to pass margin test,
display the message G: “Device Failed To
Program” and terminate the programming
sequence.

4.5 Post Program Verify

Once programmed and margin verified
successfully, power the device down then perform
a stand alone verify or post program verify (See
figure 6b). This operation is performed with Vpp at
Vppviy2. If the device fails, display message I:
“Device Failed To Verify” and terminate the
programming sequence.

4.6 1SC_DONE Bits

Two bits (ISCD & ISCDX) control whether or not
outputs are enabled based on the configuration of
the device. Specifically, if the ISCD bit is set and
the ISCDX bit is unset, the outputs are enabled
according to device configuration.

These bits are left in their default state (00) and
hence the outputs are disabled by default.

Following the programming and stand alone verify
sequence, the ISC_DONE bits gets programmed,
as illustrated in Figure 4a. If the device fails to
ISC_DONE, a number of retries are permitted. The
number of retries (Nwax) can be calculated using
the following equation:

Nmax= 300 ms

TPWP GM

Where Tpweow IS the actual, measured value of the
programming pulse width used for programming. If
after Nuax attempts, any ISC_DONE address still
fails to pass margin verify, display the message K:
Device Failed To ISC_DONE” and terminate the
programming sequence.
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4.7 Secure Device

Following the programming , stand alone verify
sequence, and ISC_DONE, the algorithm should
prompt the operator to secure the device, as
illustrated in Figure 4. If the user elects not to
secure the device, display the message H:
“Device Not Secured” and terminate the
programming sequence. If the user chooses to
secure the device, program the security bits (see
Figure 4) and display the message D: “Device
Secured” and terminate the programming
sequence. If the device fails to secure, a number of
retries are permitted. The number of retries (Nyax)
can be calculated using the following equation:

Nmax= 300 ms

TPWPGM

Where Tpwpow IS the actual, measured value of the
programming pulse width used for programming. If
after Nyax attempts, any security address still fails
to pass margin verify, display the message J:
Device Failed To Secure” and terminate the
programming sequence.

If a device is Read Secured, the signature string,
manufacturer’'s code and product code can still be
read. All other data is scrambled. Table 1 shows
which operations may be performed after a device
is Read Secured.

Table 1

Read Secure*

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

See Add.dat file for addresses.
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5. Other Device Operations
5.1 Device Content Loading

Confirm that the device is not secured before
attempting to load the content of the device. If any
security bit has been programmed (‘1’), display the
message “Device Secured” and terminate the
read sequence. The loading operation is
performed with Vpp set to Vppvif2.

5.2 Stand Alone Verify

Confirm that the device is not secured before
attempting this operation. If any security bit has
been programmed (‘1’), display the message
“Device Secured” and terminate the stand alone
verify operation. The operation is performed with
Vpp set to Vppvi2.

5.3 Stand Alone Erase

To erase the device, follow the flow in Figure 3 and
the timing according to Figure 9. See the Add.dat
file for the Function Block (FB) erase address.
Erase the device with Vpp set to Vppers and then
perform an erase verify with Vpp set to Vppbnk. If
any bits failed to erase, a number of retries are
permitted. The number of retries (Nwax-erase) Can
be calculated using the following equation:

NMAX-ERASE = 3s

TERASE

Where Terase IS the actual, measured value of the
erase pulse width used for erasing. If after Nyax-
erase attempts any addresses still fails to pass
erase verify, display the message “Device Failed
to Erase”.
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Compare Algorithm
to Adapter ID, Fuse Count
and Pin Count

Check Security A Incompatible Adapter or File for Current Algorithm
Addresses \
Manufacturer's Code Error

Product Code Error

Device Secured

Device Not Blank
Device Failed To Erase

Device Failed To Program

Device Not Secured
Device Failed To Verify
Device Failed To Secure

“lT([If{o|mMmo|0|®

Figure 1. Overall Programming Sequence
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Program

N=0 N:*N+l <

» |Load all addresses
¥ lof current Word Line

Program Word Line with Tpwpam

Last Word
Line?

[Power Down, then Power Up |

Margin Veri
Power Down

NO

Margin verify
Pass?

YES

Stand Alone Verify

¥ ves

Program & Verify
ISC_DONE Bits

v

MSGI | qNQ

Program & Verify
Security Bits

YES
Secure
Device?
[¢]

Figure 2. Programming Flow
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Erase

Apply FBs
Erase Address

A 4

FBs Erase T gase
Power down,
then power up
A
Erase
Verify all Address

N = Nwvax-Erase

Stop

Figure 3. Erase Flow
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Secure

Program First
Security Address

With toypa

Program Next
Security Address
with t

PWPGM

Last Address ?

Margin Verify
All Security
Address

No !

MSG J MSG D

Figure 4. Secure Flow
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ISCDONE

v

N=0

v

o N=N+1

v

Program
ISC_DONE
Address With

tD\I\IDC. M

'

Margin Veify
ISC_DONE
Address

bves

MSG

v

Stop

Figure 4a. ISCDONE Flow
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Common DC Programming and Erase Characteristics T, =25°C £5°C

Symbol Description Limits
Min Max Units
I Input Leakage 10 HA
lec Ve Supply Current 400 mA
lpp Vpp Supply Current 100 mA
Vi Low-Level Input Voltage -0.5 0.8 \Y
V4 High-Level Input Voltage 1.7 3.6
Voo Low-Level Output Voltage for 3.3V operation 0.4
(lo. = 8 MA, Vg, = 3.0V)
Low-Level Output Voltage for 2.5V operation 0.4 \%
(lo. = 8 MA, Vo = 2.3V)
Low-Level Output Voltage for 1.8V operation 0.6 \%
(lo. =8 MA, Ve = 1.7V)
Vou High-Level Output Voltage for 3.3V operation 2.4 \%
(lon = -4 MA Vo= 3.0V )
High-Level Output Voltage for 2.5V operation 1.9 \Y,
(lon = -2 MA Vo= 2.3V)
High-Level Output Voltage for 1.8V operation 1.4 \
(lon = -2 MA Vo= 1.7V)
Veprst Vpp During Test Mode Entry 8.45 8.55 \Y
Veesnk Vcc During Blank Verify 2.4 2.6 \Y
V ppnom Nominal Vpp 2.4 2.6 \%
VepvEl Margin Verify 2.4 2.6 V
Vepenk Vpp During Blank Verify 4.45 4.55 \Y
Vepve2 Stand Alone Verify, Secure Verify, Load 2.4 2.6 V

Note: Although min and max limits are given, Xilinx recommends that the mean be used
whenever possible.
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Specific DC Programming and Erase Characteristics T, =25°C £ 5°C

Symbol Description Product Product Code Min Max Units
Vcenom Nominal V¢c XC9536XV 42 2.375 2.625 \%
XC9572XV 41 2.375 2.625 \%
XC95144XV 40 2.375 2.625 \%
XC95288XV 43 2.375 2.625 \%
VppeRs Vpp Erase XC9536XV 42 8.85 8.95 \%
XC9572XV 41 8.85 8.95 \%
XC95144XV 40 8.85 8.95 \%
XC95288XV 43 8.85 8.95 \Y
VppprOG Vpp Program XC9536XV 42 8.45 8.55 \%
XC9572XV 41 8.45 8.55 \%
XC95144XV 40 8.45 8.55 \%
XC95288XV 43 8.45 8.55 \%
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AC Programming Specifications

Symbol Description Limits
Min Max Units
To1 Delay from Vcenom t0 Vepnom 100 V5
To2 Delay from Vppnom t0 TSTEN 10 HS
TewrsT Test Mode Enable Pulse Width 200 us
Ts1 Vpp Setup Time 100 VS
Tso VFYEN or PGMEN Setup Time 1 Hs
Ts3 Test Pin Setup Time 1 HS
Tsy AD_STB Setup Time 1 us
Tho PGMEN or VFYEN Hold Time 1 Us
Tha Test Pin Hold Time 1 Hs
Tua AD_STB Hold Time 1 HS
TewsTs AD_STB Pulse Width 2 us
Tas Address Setup Time 1 VS
Tan Address Hold Time 1 V5
Trwpam * Program Pulse Width 20 21" ms
Tvov VFYEN to Data Valid 1 us
Terase ** Erase Pulse Width 200 210" ms
Tvorr1 Vpp Off Before All Signals 10 Hs
Tvore2 All Signals Off Before Vcc 100 HS
Tensu Setup address & data before PGM/ERS 200 us
strobe
TenH Setup address & data after PGM/ERS 200 Hs
strobe

* Recommended Tpwpem iS 20 ms, Tewpem Max is Recommended by Product Group
** Recommended Terase IS 200 ms, TeraseMax is Recommended by Product Group
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Veprst v
T. PPPROG

T S1

v PWTST v Vi v
PPNOM PENOM PoNOM
31 \
. 3%
T b2 \

TSTEN —

Ist WL\ 1st WL ______-__ 1stwe Y 2nawe\/anawi\/_
ADDRESSQ Add 1 Add 2 o Add 1 Add 2 F—
Data0 Datal J\ Data2 /K=~~~ =7 XXXXX _5—\_

1)

TpwraMm
/ T ) R % SN =
PGMEN ) i / . \
— <—TAH ENSU____,| |&—* |[*— ENH
55
/ HR \
VFYEN
T54—> l—"] T T ps —]
Ha
TS2-TS3 5
TSO -TS1 55
4 AV S ANRVAVACE
AD_STB .,
TewsTs T pwsts

Figure 5. Program
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*
Vopves

V pprst
V ppNOM TowrsT Ty
V ppnom
v LI L

— To1 Vcenom
Vee

— T
TSTEN / b2

ADDRESS —

FIRST ADDRESS >< NEXT ADDRESS ><

TVDV

S —

FIRST OUTPUT

NEXT OUTPUT

pATA —/
/ o, Th2 e
[e— —_— le——
PGMEN T T \
AS
- o L /\ /T
VFYEN
TS4—> —
L
TS2,
TS3 ﬂ
TS0, TSL 5
\
AD_STB 55
.

PWSTB

*VPPVF1 only used for Margin Verify
Figure 6a. Margin Verify
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V pprst
\
PPNOM TPWTST
V ppnom

TSl

T D1 v CCNOM

VppvE2

=

TSTEN

ADDRESS —

FIRST ADDRESS >< NEXT ADDRESS ><

TVDV

S —

FIRST OUTPUT

DATA 4

PGMEN

VFYEN

NEXT OUTPUT

TSO,

TS2, TS3

TS1

H4

AS

AD_STB

Figure 6b. Stand

Alone Verify, Secure Verify, and Load

PWSTB
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Vpprst
TewrsT
\Y Vv
PPNOM PPNOM
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Ve

TSTEN

-]

‘I E

b

|
i

FIRST ADDRESS NEXT ADDRESS ><

T

ADDRESS —
—> l—— vDv

FIRST OUTPUT NEXT OUTPUT ><>< >—£57
DATA 4
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AS

T, T
/ SR /\ /TN
VFYEN
55
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TS2-TS3

TSO -TS1

AD_STB

T
PWSTB

Figure 7. Manufacturer's Code, Product Code, and Signhature String
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\ PPTST
v TrwrsT Ts1 Vepenk .
PPNOM v PPNOM
T D1 CCNOM 5
\Y cc e
5
— T D2
TSTEN \
FIRST ADDRESS NEXT ADDRESS >< >_§7
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1 [&—— VDV
FIRST OUTPUT NEXT OUTPUT
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/N
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N .

Figure 8. Blank Check

PWSTB
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[  ENTERING TEST MODE _— SELECT ERASE MODE [F—— ERASEDEVICE —> SELECTBLANK f————  BLANK CHECK DEVICE —_—]
je— MODE  —p]
V pprst T
V [ ‘st
T PPERS Vi
PWTST PPBNK
VPPNOM V' penom Vopnom “_\K
\% PP _ll K_
— — T V conom
oL
Ve N
T \__/ . N
TSTEN
ERASE FB FIRST NEXT
/ ADDRESS ADDRESS ADDRESS >—ﬂ'7
ADDRESS
— TERASE Tov— I/,__ A
o (X )
DATA 4 JAVA\
— TeNH
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Figure9. Erase
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XC9536XV Programming Signal Definitions

Pin Type | PC44 | VQ44 |48 CSP Pin Type | PC44 | VQ44 | 48 CSP
NC 40 34 F6 D1 19 13 Bl
Vpp 41 35 F7 D2 20 14 Cc2

VFYEN 42 36 E6 Vcce 21 15 C1
* 43 37 E7 D4 22 16 C3
ADSTB 44 38 ES NC D3
TSTEN 1 39 D7 GND 23 17 D1
Ts2 2 40 D6 D5 24 18 D2
Ts3 3 41 C7 D6 25 19 El
TsO 4 42 C6 D7 26 20 E2
NC 5 43 B7 NC 27 21 F1
NC 6 44 B6 PGMEN 28 22 Gl
Tsl 7 1 A7 NC E4
A8 8 2 A6 AO 29 23 F2
A9 9 3 C5 Al1/TDO 30 24 G2
GND 10 4 A5 GND 31 25 F3
Al10 11 5 BS Ve 32 26 G3
All 12 6 A4 A2 33 27 E3
Al2 13 7 B4 A3 34 28 G4
NC 14 8 A3 A4 35 29 F4
D3/TDI 15 9 B3 A5 36 30 G5
TMS 16 10 A2 A6 37 31 F5
TCK 17 11 Al A7 38 32 G6
DO 18 12 B2 NC 39 33 G7

NOTE: Pins marked with * must be connected to soft GND.
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XC9572XV Programming Signal Definitions

Pin Type | PC44 | VQ44 |48 CSP Pin Type | PC44 | VvQ44 | 48 CSP
NC D5 18 12 B2
NC 40 34 F6 NC
Vpp 41 35 F7 D6 19 13 Bl
NC D7 20 14 C2
AO 42 36 E6 Vee 21 15 C1l

* 43 37 E7 NC 22 16 C3
Al 44 38 E5 NC D3
TSTEN 1 39 D7 NC
A2 2 40 D6 GND 23 17 D1
PGMEN 3 41 C7 A7 24 18 D2
VFYEN 4 42 C6 A8 25 19 El
NC D4 A9 26 20 E2
NC A10 27 21 F1
GND NC
NC 5 43 B7 NC
NC 6 44 B6 All 28 22 Gl
A3 7 1 A7 NC E4
NC Al2 29 23 F2
DO 8 2 A6 NC
D1 9 3 C5 NC
GND 10 4 A5 A13/TDO 30 24 G2
D2 11 5 B5 GND 31 25 F3
NC Vece 32 26 G3
D3 12 6 A4 ADSTB 33 27 E3
D4 13 7 B4 NC 34 28 G4
Vee NC
A4 14 8 A3 NC
A5/TDI 15 9 B3 TSO 35 29 F4
TMS 16 10 A2 TS1 36 30 G5

A6/TCK 17 11 Al TS2 37 31 F5
NC C4 TS3 38 32 G6
NC NC 39 33 G7

NOTE: Pins marked with * must be connected to soft GND.
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XC9572XV Programming Signal Definitions (Cont.)

Pin Type | TQ100 PINTYPE | TQ100 PINTYPE | TQ100
NC 1 D4 37 GND 69
NC 3 Ve 38 NC 70
NC 4 NC 39 NC /1
Vep 5 NC 40 NC 72
NC 6 NC 41 NC 74
AOQ 8 NC 42 GND 75
NC 9 GND 44 NC /6
Al 10 TDI 45 NC 77

* 11 TMS 47 NC 78
NC 12 TCK 48 NC 79
TSTEN 13 A7 49 NC 81
NC 14 A8 50 NC 82
PGMEN 15 Ve 51 TDO 83
A2 16 D5 52 GND 84
VEYEN 17 NC 53 NC 85
A3 18 NC 54 NC 86
NC 20 D6 55 NC 87
GND 21 D7 56 Ve 88
NC 22 Ve 57 ADSTB 89
NC 23 NC 58 Al2 90
NC 25 NC 59 Al3 91
Ve 26 A9 60 NC 92
NC 27 Al0 61 NC 93
A4 28 GND 62 TS0 94
DO 29 All 63 TS1 95
D1 30 NC 64 TS2 96
GND 31 NC 65 TS3 97
D2 32 NC 66 Ve 98
AS 33 NC 67 NC 99
D3 35 NC 68 GND 100
A6 36

NOTE: Pins marked with * must be connected to soft GND.



XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

XC95144XV Programming Signal Definitions

Pin Type |TQ100 |CS144|TQ144 Pin Type |TQ100 |CS144|TQ144
Ve Al 1 Ve 26 N1 37
NC 1 Bl 2 NC 27 N2 38
NC 2 c2 3 NC M3 39
NC C1l 4 A8 28 N3 40
NC 3 D4 5 NC K4 41
NC 4 D3 6 Ve L4 42
NC D2 7 A9 29 M4 43
Vep 5 D1 8 NC N4 44
NC 6 E4 9 Al0 30 K5 45
NC 7 E3 10 NC LS 46

VEYEN 8 E2 11 GND 31 M5 47
NC E1l 12 NC NS 48

ADSTB** 9 F4 13 All 32 K6 49
NC F3 14 Al2 33 L6 50

ADSTB** 10 F2 15 NC 34 M6 51

PGMEN 11 F1 16 Al3 35 NG 52
NC 12 G2 17 Al4 36 M7 53
GND Gl 18 NC 37 N7 54

TSTEN 13 G3 19 Ve 38 L7 55
NC 14 G4 20 NC 39 K7 56
TS0 15 H1 21 NC 40 N8 57
TS1 16 H2 22 NC 41 M8 58
NC H3 23 NC L8 59
TS2 17 H4 24 NC 42 K8 60
NC J1 25 NC 43 N9 61
1S3 18 J2 26 GND 44 M9 62
NC 19 J3 27 TDI 45 L9 63
NC 20 J4 28 NC 46 K9 64
GND 21 K1 29 TMS 47 N10 65
NC 22 K2 30 NC M10 66
NC K3 31 TCK 48 L10 67
NC 23 L1 32 NC N11 68
NC 24 L2 33 DO 49 M1l 69
NC 25 L3 34 NC L11 70
NC M1 35 D1 50 N12 71
GND M2 36 GND M12 72

Note: Pins marked with * must be connected to soft GND.
** The signal ADSTB should be applied to 2 pins on the device simultaneously.
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XC95144XV Programming Signal Definitions (Cont.)

Pin Type |TO100 |CS144(T0144 Pin Type |TO100 |CS144 | TQ144
Ve 51 N13 73 Ve Al3 109
D2 52 M13 74 NC 76 Al2 110
NC L12 75 NC B1l 111
NC 53 L13 76 NC 77 All 112
NC K10 77 NC 78 D10 113
NC 54 K11 78 GND C10 114
NC K12 79 NC B10 115
D3 55 K13 80 NC 79 Al10 116
NC J10 81 NC D9 117
D4 56 J11 82 NC C9 118
NC J12 83 NC 80 B9 119
Vce 57 J13 84 NC 81 A9 120
D5 58 H10 85 NC 82 D8 121
NC 59 H1l 86 TDO 83 C8 122
D6 60 H12 87 GND 84 B8 123
D7 61 H13 88 NC 85 A8 124

GND G12 89 NC 86 B7 125
GND 62 G13 90 NC 87 A7 126
NC 63 Gl1 91 Ve 88 C7 127
NC 64 G10 92 A0 89 D7 128
NC 65 F13 93 Al 90 A6 129
NC 66 F12 94 A2 91 B6 130
NC Fi11 95 NC 92 C6 131
NC 67 F10 96 A3 93 D6 132
NC E13 97 NC Ab5 133
NC 68 E12 98 A4 94 B5 134
GND 69 E1ll 99 NC C5 135
NC 70 E10 100 Ab 95 D5 136
NC D13 101 NC A4 137
NC 71 D12 102 Ab6 96 B4 138
NC D11 103 NC C4 139
NC 72 C13 104 A7 97 A3 140
NC 73 Cl12 105 Ve 98 B3 141
NC 74 Cl1 106 NC C3 142
NC B13 107 NC 99 A2 143
GND 75 B12 108 GND 100 B2 144

11/00 Rev. 3.1
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XC95288XV Programming Signal Definitions

Note: Pins marked with * must be connected to soft GND.

Pin Type |[TQ144|PQ208|FG256|CS280 Pin Type | TQ144|PQ208 | FG256 | CS280
Ve 1 1 P C3 NC 20 30 Jl K4
GND 2 G G TS0 21 31 JS L1
GND G G TS1 22 32 J2 L2
NC 2 3 D3 c2 NC J3 L3
NC 4 D2 Bl NC 23 33 K1 L4
NC 3 ) E3 C1l NC J4 M1
NC 4 6 C2 D4 TS2 24 34 K2 M2
NC ) 7 D4 D3 NC 25 35 K5 M3
NC Bl D2 1S3 26 36 L1 M4
NC 8 E4 D1 NC 27 37 K3 N1
NC Cl E3 NC 28 38 L2 N2
NC 6 9 ES E2 GND G G
NC 7 10 E2 E4 Ve P N3
Vep 8 11 F4 El Ve P N4
NC 12 F2 F3 NC 39 LS P1
Ve P F2 NC 40 M1 P2
GND 13 G G NC 41 L4 P3
NC 14 E6 F4 GND 29 42 G G
Ve P F1 NC 43 N1 P4
NC 9 15 D1 G3 NC L3 R1
NC 10 16 G4 G2 NC 30 44 M2 R3

VEYEN 11 17 El Gl NC M4 R2
NC 12 18 G3 G4 NC 31 45 P1 R4

* 13 19 G2 H1 NC 32 46 M3 T1
NC F5 H3 NC 33 47 N2 12
NC 14 20 F1 H2 NC 48 N4 T3
NC G5 H4 NC 34 49 R1 Ul

ADSTB 15 21 H2 J1i NC 50 N3 \A

PGMEN 16 22 H4 J2 NC 35 51 P2 U2
NC 17 23 Gl J3 GND 36 52 G G
GND 18 24 G G Ve 37 53 P V2

TSTEN 19 25 H3 J4 NC 54 P4 V3
Ve 26 P K1 NC 38 55 PS5 w2
GND 27 G G NC T2 w3
NC 28 H1 K2 NC 39 56 NS T4
NC 29 HS K3 NC R4 U4
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

Note: Pins marked with * must be connected to soft GND.

XC95288XV Programming Signal Definitions (Cont.)

Pin Type [TQ144|PQ208|FG256 [CS280 Pin Type [ TQ144 | PQ208| FG256 | CS280
A8 40 57 M5 V4 NC 85 R10 V12
NC 41 58 RS w4 Ve P Uiz
Ve 42 59 P us GND G G
GND G G NC 59 86 T11 T12
A9 43 60 R6 V5 NC 87 P10 | W13
NC 44 61 NG 15 NC 60 88 T12 V13
NC 62 R3 W5 NC 61 89 N10 Ui3
Al0 45 63 M6 U6 NC 90 T13 T13
NC 46 64 T3 V6 NC 91 M1l | Wi4
Ve 65 P 16 GND G G
NC 66 T4 W6 Ve 92 P V14
NC 67 P7 U7 GND 62 93 G G
NC 15 V7 D1 63 94 R11 ui4
GND a7 68 G G NC N11 T14
NC 69 N7 w7 NC 64 95 T14 W15
NC R7 17 T™MS 65 96 N12 Uis
NC 48 70 M7 W8 NC 66 97 R12 V15
NC 71 16 us TCK 67 98 P12 T15
All 49 72 N8 V8 NC 68 99 T15 W16
NC 73 T7 18 Ve P V16
Ve P W9 DO 69 100 R14 uile6
GND G G NC 101 N13 | W17
Ve P V9 NC 70 102 R13 | Wi8
GND G G D1 71 103 P13 V17
Al2 50 74 R8 U9 GND 72 104 G G
NC 51 75 P8 19 Ve 73 105 P V18
Al3 52 76 18 W10 NC 106 P15 Uis
Al4 53 77 M8 V10 NC 107 N14 V19
Al5 54 78 19 Uio GND 108 G G
Ve 55 79 P T10 NC 109 R16 ui9
NC P9 Wil D2 74 110 N15 T16
NC 80 R9 V11 NC M15 T17
GND 81 G G NC 111 M13 T18
NC 56 82 M9 ull NC 75 112 P16 T19
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

NC 57 83 T10 T11 Vce P R17
NC 58 84 M10 | W12 NC 113 N16 R18
Note: Pins marked with * must be connected to soft GND.
XC95288XV Programming Signal Definitions (Cont.)
Pin Type [T0144|P0Q208|FG256|CS280 Pin Type [ TQ144 |POQ208 | FG256 | CS280
NC 76 114 M14 R16 Vce P G18
GND G G Vee P G117
NC 77 115 L15 R19 GND G G
NC 78 116 L13 P17 NC 100 145 E15 G16
Vee P P18 NC 101 146 F13 F19
GND G G NC 102 147 D16 F18
NC 79 117 M12 P16 NC 103 148 F14 F17
D3 80 118 M16 P19 NC C16 F16
NC 119 K14 N17 NC 104 149 El4 E19
NC 120 L16 N18 NC 105 150 D15 E17
NC 81 121 K13 N19 NC 151 G12 E18
NC K15 N16 NC 106 152 Ci15 E16
D4 82 122 L12 M19 Vee 153 P D19
NC 83 123 K16 M17 NC 107 154 D14 D18
Vce 84 124 P M18 NC 155 B16 D17
D5 85 125 J14 M16 GND 108 156 G G
NC 86 126 J15 L19 Vce 109 157 P C19
D6 87 127 J13 L18 NC 110 158 B13 B19
D7 88 128 J16 L17 Vee P C18
GND 89 129 G G NC 111 159 B14 B18
GND 90 130 G G NC 112 160 C13 B17
NC 91 131 K12 L16 NC 161 Al5 Al8
Vce 132 P K19 NC 113 162 Ci12 Al7
NC 92 133 J12 K18 NC B12 D16
NC 93 134 H15 K17 GND 114 163 G G
NC 94 135 H14 K16 NC 115 164 D13 C16
NC 95 136 Gl6 J19 NC 165 Al4 B16
NC H13 J18 NC 116 166 E13 Al6
NC 96 137 G15 J17 GND G G
NC 97 138 H16 J16 NC 167 Al3 C15
NC 98 139 F16 H19 NC 168 Cil1 B15
NC 140 H12 H18 NC 169 Al2 D15

11/00 Rev. 3.1
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

GND 99 141 G G GND G G
NC 142 E16 H17 Vee P Al15
NC 143 G14 H16 NC 117 170 Bl1l Cil4
NC 144 F15 G19 NC 118 171 D11 B14

Note: Pins marked with * must be connected to soft GND.
XC95288XV Programming Signal Definitions (Cont.)

Pin Type |TQ144 [P0Q208|FG256 |CS280| | Pin Type [TQ144 | PQ208 | FG256 | CS280
Vee 172 P D14 A4 134 192 E9 D9
NC 119 173 All Al4 NC B7 A8
NC 120 174 D10 C13 NC 193 D7 B8
NC 121 175 B10 B13 NC 194 A6 C8
NC E12 Al3 GND G G

TDO 122 176 Al10 D13 Ve P D8
GND 123 177 G G Ve P A7

NC 124 178 F12 Al2 NC 195 B6 B7
NC 125 179 B9 Ci12 NC 196 ES8 Cc7
NC 126 180 C9 B12 NC 135 197 A5 D7
GND G G GND G G
Vee 127 181 P D12 A5 136 198 D6 A6
Ve P All NC 137 199 B5 B6
AO 128 182 A9 B1l A6 138 200 C6 Cé6
NC 183 D9 Cil1 NC 139 201 A4 D6
Vce 184 P D11 NC E7 A5
Al 129 185 E10 A10 A7 140 202 A3 C5
A2 130 186 Ell B10 NC C5 B5
NC 131 187 A8 C10 NC 203 A2 D5
A3 132 188 Cc8 D10 Vce 141 204 P A4
NC 189 B8 A9 NC 142 205 B4 B4

GND 190 G G NC 143 206 C4 C4
NC 133 191 D8 B9 GND 144 207 G G
NC A7 C9 NC 208 B3 A3
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

Note: Pins marked with * must be connected to soft GND.

XC95288XV Programming Signal Definitions (Cont.)

Pin Type

FG256

CS280

POWER (P)

C7, C10, D5, D12, F3, F6,
F7, F8, F9, F10, F11,
G11,G13, H6, H11, J6, J11,
K4, K6, K11, L6, L7, L8, L9,
L10, L11,L14, N9, P6, P11

A4, A7, All, Al5, C3, C18, C19, DS,
D11, D12, D14, D19, F1, F2, G18, K1,
K19, M19, N3, N4, P18, R17, T6, T10, U5,
ulz, vz, V9, V14,V16, V18, W9

GND (G)

Al, Al6, B2, B15, C3, C14,
G7, G8, G9, G10, H7, H8,
H9, H10, J7, J8, J9, J10, K7,
K8, K9, K10, P3, P14, R2,
R15,T1, T16

ES, E6, E7, E8, E9, E10, E11, E12, E13,

E14, E15, F5, F15, G5, G15, H5, H15,

J5, J15, K5, K15, L5, L15, M5, M15, N5,

N15, P5, P15, R5,R6, R7, R8, R9, R10,
R11, R12, R13, R14, R15

NC

Al, A2, A19, B2, B3, C17, U3, U17,
W1,W19
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

Chip Scale Package - C548

BOTTOM WMIEW QP VIEY
[T | 4%
1] [A]
I|,—F"IMI 1 LI
4

|
o —
+

A
SEATING PLAME

N EEEEL  EAE
s & erErmC
b | MILLIMETERS
B
D | MIN.  NOM.  MAX.
& | 130 | = | 1BD
ALl 0,35 | D40 | 0,45
n/E 7.00 RSC
i 4,80 BSC
B 080 BSC NOTES:
f | 0.45 | D50 | 055 1, ALL DIMENSIONING AND TOLERANCING COWFORM
Py Py 010 TG ANSl ¥14 5W—1004
cEe ' 2, SYMHOL “W IS THE PIN MATRIX SIZE.
ololol | o e | 0,10
Epe | e e | [,13
FEF| oe e | Q08
H 7

48-BALL CHIP SCALE BGA (£S48}
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

Chip Scale Package - C5144

11/00 Rev. 3.1
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}
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B
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& e | e 1.20
41| 0,35 | 040 045
0s7E 12.00 BEC
DvE| 960 BAC
e 080 BSC
pt | 045 | 030 | 0.55
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FFF| e | = | D.0B
M 13

deeefl{C[A]H]
gFFFiEC
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g
.

&

NOTES:

1. ALL DIMEMSICHING ARD TOLERAMCING COMFORM
T ASME 1714.5M—1394

2. SYMBOL ™" 15 THE PIM MATRIX SIZE.
3. COMFORMS TD JEDEC MO-205-BE {DEPOPULATED).

A PAD 'ES IS FOR PAD 41" GDRMER INDICATIDN,

144-BALL CHIP SCALE BGA (CS144)
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

PLCC Packages - PC20, PC28, PC44, PCEB, PCE4

Tar vEX BOTTAM ‘AEW

1]

1
L-l
[
i
i
l'll_f

0 i _—
BT PR L] E : w— | g_
d h —
g h —r
0 [l ——
O il [
' h . =t
q 1 E
== & T S
0 1 —
i h =
g ! =i
5 i =
=B "
n
S INCHES
"L MIN,| MEYMIN, [ME&X, | MIM. | MAX, | BTN | W&k MIP, | M&
g | a65 e [ .1es |88 | Jae5| 80 | J65 | .200 |65 | 200
B, [mea 1@ [ owe [ [ 09| 120 | osa | aan [.o80 | a0
= , 0/E (. 3R 393 | .4B5 | 495 | B3| 5937 | 995 | .5595 | L1185 | LL&S
' B L 1 IvE,|.a50 | 356 | 450 [456 [ 650 | &56].090 | 5= (1150 | LISE
- JEL01E Do 2%0] 330 [ 390 [ 450 | 550 530 [.890 [ 5aa [u09a | 11w
SERTING PLANE |¢.| . @| F-E5. ]]_E@.| DuF,| .200 REF. [ .»a0 REF. | SO0 REF. | .B00 REF, | 1nbh REF.
e | 0S50 BSC | .50 B~ | A4S0 BSC | 050 BSC | bSh BEC
DETAL " | 20 EB 44 EH B3
ROTES:

1L ALL DIMEMSIOMS AND TOLERAMCES COWFORM TO
AWET Y14.3M-1982.

o DIMERMSIOMS ‘D1* AND 'E1° DO WOT IMCLUDE MOLD FLAZH OR
PEOTRUSIONS, WMOLD FLASH OR PROTRUSIONS SHALL WOT
EXCEED .010 PER ZSIDE.

4 'N' IZ MUMBER OF TERMINALL
COMFORM TO JEDEC MO-047

3. TOP OF PACKAGE MAYT BE SMALLER THaAN
BOTTOM BY 0107,

Ea

20, 28, 44, 68 and 84-PIN PLCC {PC2G THRU PC8&4)

11/00 Rev. 3.1



XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

PQ/HQFP Packages - PQ44, PQ160, PQ208, PQ240, HQ160, HQ208, HQ240

TOF EW BOTTRM IEW
3l o) YA (e R ]
FIM L 1L
E2
13|
[&] [H]
]
EH Lr)
IR PhCHRE g+ ddoB|Cl -BE(DE)
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1_.5'.1 18°  sEE DETRIL W, [EEGRrRA-H 4%
| _\ 020 MLk~
'\I ]
& [
T ey, 2 T
L
[fJccc]C LE0 REF.
PE44 PUHALED PE.HZEXH
MILLIMETERT HILL[METERS MILLIMETERE
WIM, | NOW. | WA%. | | MIN | WP WA | | MO0 | MOR. | WA VDN | POM. | Ral,
A s ERE] s i T A70 4.10 ] 1.1 410 - | 3,70 4,10
A (003 [ |23 ||oes [ oaa | osn | [0as [oaa | asa | [ ves| 098 [ osn
fip [ 1,95 | =00 | 210 | [ 3.20 | 340 | 360 | | &80 | 340 | 3.60 | [ 220 | 340 | 60
OrE 1281 RAC q91P0 RO a0.60 B 34.60 BEC
Ty 104 BC 280 BSC 2AL0 BIC 3= Bat
v B0 FEF, 25331 FEF. 3550 HEF, P950 REF,
L (073 [oma [ 103 ||[o7a [ BB L6 | [ As0 [ 66l [ 075 | [A50 | aca | 4%
- fgl AT 057 3o 150 BAL, 050 Do
b [0.00 | == | &d5 | |08 | == | 040 || 017 | 6a2 | GEF | [ 047 | —=. | 027
L= 013 o, oz23 ala i [F=] 0.09 | e tnahb [1F,+] L 0,213
ans [ e | e | 12T e | e | B3 o | e | ppg e | = | 025
ok | - | = [ g —~- | k- | 020 e " —~ | & | gzp
[ == o I PP b, " 010 L= [ 0..o e | R oog s [ [afi]]
okl [T | e | G808 || e | = | B33 | [ = | o= | @OB | | == | = | o8
] A% 160 ETT 2
REF. | JEIEC MG—f@P-AR | [ EDIEC MG—098-101 | |JEDEC MOF143-FA-1| | JEDEC HO-143-Gi
HOTES

"1, ALL DINEMSIONS AMD TOLERAMCES COMFOAW TO AHSI Y14.5M—1064.

L DNEMSONS D1 M0 EI DQ MOT IHCLUDE WOLR PROTRUSIOH
ALORAEE WD FPROTRUZEHG SHALL HOT EZCEED O035mm PER SLE.

2. PACHAGE TOP OMEMNSICHS WAY BE SMMIER THAN THE BOTIOM DIMENSIONS GY Co20mm.
4 THE SME PACKAGE OMERSIGHS APPLY FOR THERKALLT EWHAKCED
PROOUZTS, HEST SINK B ADDED, THE PACKAGE CO0E IS "HO.

44, 160, 208, 240-PIN POFF/HEAT SINK PQFP (PQ44, PQ/HQIE0, 208, 240)
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

TQFP/HTQFP Packages - TQ100, TQ144, TQ176, HT100, HT144, HT176

TOP W1EW

=
0]

PIN 1 LI
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B e | e | LD =a- | -z~ | 180 ra- | w160 WOTE:

ALl als | = | 4l5 0.5 | ain | als basS | ain | ais 1. AL GWENSIOFS AMD TOLERAHCES COMFORM

Fe| 133 |10 (145 || 1,35) 140 (243 || L.33] 140 | 143 T 3 1451682
1E 1540 BEC EEQD HSC E&Q0 BSC 2 DHENSOH 01 D B DO NOT RCLUOE MOLD
0LES WM I anOn pon 3440 BLC PROTRUSAN. ALCWIELE WOLD PRCFTRALISEM SHILL
L [ma3Taed [uvs | [ nas] nen] 678 | [045] 0AA] 675 | . mer o o e e ol lER THAY
v 130 Est 050 B 88 Bl THE BXTTTOM DMENSAN BT O.15mm.

b | 017 | D38 | 0.27 17 | neE2|osry || 817 | 022 | 95T S THE SAME PASCE DIMEHSIONS APPLY FoR

c | bgg [ e 0P || 009] ~. [0E0 || 009 ] ow. 080 THERMALL'T ENHAHGED PRUGUGTS, [EAT SHK &
dod| " | " | QOR | == | 0,08 e | = | [,0H

N 00 144 176

PEF.|JEDEL MI-DEG-EED | |JEIEC W-0E6—BFB| | EDEC MSEEL-BGA

100, 144, 176-PIN TQFP/HEAT SINK TQFP (TQ/HT100, 144, 176)
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XILINX PROGRAMMER QUALIFICATION SPECIFICATION

XC9500XV FAMILY

VQFP Packages - VQ44, V&4, VQ100
TGP WIEW BOTTOM WIEW
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H 44 b4 1M

REF. | JEIEC ME1Ea—ATH SECEL MO-M26-ALD -EIE: Ma-0e-AETD

44, 64, 1G0-PIN PLASTIC VERY THIN QFF [VQ44, YQ&4, VG100)
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