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{ Right-edge 10Bs (Bottom to Top)
(TDI end) BSCANT.UPD
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oooooo

Optional I\ To User
[ Logic
IBUF
BSCAN
[ToI DI DO TDO
™S ™S DRCK [—
TCK TCK IDLE [—
To User
From [ —]TPo1 SELL[— Logic
User Logic — TDO2 SEL2 [—
X2675
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CONFIGURATION MODE
<MODE Pin>
SLAVE MASTER USER
SERIAL SERIAL
<High> <Low> OPERATION
MODE (1) MODE (1) MODE
HDC (HIGH) HDC (HIGH) 110
LDC (LOW) LDC (LOW) 110
INIT INIT 110
DONE DONE DONE
PROGRAM (1) PROGRAM (1) PROGRAM
CCLK (1) CCLK (O) CCLK ()
DIN (1) DIN (1) 110
DOUT DOUT SGCK4-1/0
TDI TDI TDI-I/O
TCK TCK TCK-1/0
T™S T™S TMS-I/O
TDO TDO TDO-(0)
ALL OTHERS
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CCLK
(Output)

Serial Data In

Serial DOUT

(Output) s X "2

X3223

‘ Description Symbol Min Max Units
DIN 1 T 2
CCLK setup DSCK 0 ns
DIN hold 2 Tckps 0 ns
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Spartan 000 Spartan-XLOOOO 00000 0000000 000000

MODE

pouT

NIC —]

MO M1
M2

PWRDN
MODE

DIN DOUT

DIN DOUT

Spartan Vee

MASTER XC17S00

+5V

CCLK CLK

Spartan FPGA

SERIAL j SLAVE SLAVE
PROGRAM @ E CEO[—— —> PROGRAM o —> @ -
(Low Reset Option Used)
PROGRAM | $9025_02
0230000 /0000 00000000000
DIN % Bitn * Bitn+1
O Tocc == @ Teco— ®Tea |
CCLK / \\ 41
®Teen ®Teco
(ODu(t)pLLi;; Bitn-1 Bitn
X5379
Description Symbol Min Max Units
DIN setup 1 Toce 20 ns
DIN hold 2 TCCD 0 ns
DIN to DOUT 3 T 30 ns
CCLK — cco
High time 4 Teeh 45 ns
Low time 5 TeeL 45 ns
Frequency Fee 10 MHz

0 :0000 0000000000 FPGAD INITOOD High OOO0OO0O0MOO0000000000000000000B00
024000000000 000000DOO000DOO0OOO0O0O0oO00O0

ccLkooooono

ooooDoooRoOoo CCLKOOOOOoOoooooo
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0 CCLK 0000 bpartan OO0 D0 OOO000O0O0O
4AMHZzO1I0MHz OO OOOOOOO OO 0 00 moood
goooobbtbbbboooboooobbbobbbobbooa o
bbb ooooboobobbobooooo
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000o0o0O0 0000000000 13000 00o0o
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00000000000 000 000000 800 1000 (@
00000 000) 0000240000000 0000000
100 000000000000000000000MO000d
gbobmooboobobooooobobboooo oboo
0000 0000000000000 000000000 (O
1400)0000000000000000000M0O0 000
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ooooooooooboooboo

O130spartan 0000000000000 OOOOOO

Data Type

Fill Byte 11111111b
Preamble Code 0010b
Length Count COUNT(23:0)
Fill Bits 1111b
Start Field Ob
Data Frame DATA(n-1:0)
CRC or Constant xxxx (CRC)
Field Check or 0110b
Extend Write Cycle —
Postamble 01111111b
Start-Up Bytes xxh
LEGEND:

Unshaded Once per bitstream

Light Once per data frame

Dark Once per device

O140Spartan D OO OO0 OOO

0Moooooo0o0oo0000 moooooboCRC O
00 0ooooooooooooooCRC OO0 Ooooo
000Moo0000ooooooo End-of-Frame 000
OooooOoooCRCOOO 00000Oo0moooooo
00 CRCOOODOODODOOOOD 400000000000
0oo0oooooooooCfFPGACD 0000000000
CRCOOOOO 1MMOMmofmoofi0omo 70000
gooooo

00000D0000MO0 00000 0o00INITO0000
000000 MO0 0000 00000M 00 CCLK OO
000000000 00000000000INITOO00000
OPROGRAMOOO LowOOOOOOO VeeOO OO
00000000000000000000000000000
ooo

goooooooooooooooboboon
CRCODOODO

CRCOOOOOOOO0OOOOOOOODOOOoODOoOOo
goboboooomoomoobooboboboo omo
goooooooooboooobooomoooboooomo
ot boobooobobbobbboo o bobooo 0o
gooooboooooobboooooooooom o
goooooobbboboob booo b

00000000000 0MMO000000000000000
00 4000000 000000000 (O 13)0FPGA O
000000000000 0000000000000 000
00000000 000000000000 0000000000
O COFPGA O INITOOO Low DO OO0 MOMDO OO
0ooo o

Device XCS05 XCS10 XCS20 XCS30 XCS40
Max System Gates 5,000 10,000 20,000 30,000 40,000
CLBs 100 196 400 576 784
(Row x Col.) (10 x 10) (14 x 14) (20 x 20) (24 x 24) (28 x 28)
IOBs 80 112 160 192 224
Flip-Flops 360 616 1,120 1,536 2,016
Horizontal Longlines 20 28 40 48 56
TBUFs per Longline 12 16 22 26 30
Bits per Frame 126 166 226 266 306
Frames 428 572 788 932 1,076
Program Data 53,936 94,960 178,096 247,920 329,264
PROM Size (bits) 53,984 95,008 178,144 247,968 329,312

0:1.1000000000 =(10x00)+0000007+00000013+1+10000000+4000 0000003

00000 =@6ex 00)+00000026+000000 41+1

00000 000 =@oobooDoMoxfd0000)+8 0000000 0Md

PROM OO0 =00000 OO0 +40(000)+8

2. 00000000000000 DMDODD00 "1"0M000000000000MO000OCRC=off 00 0MOO0000000000000
0000000 00000 4000000000 " 000000000000000000000000000000 1000000000000
00Mooo00 "1"DIOD0000MO00 DO00000000000000000
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OMooooooooooooooooooomoood
00O 0dodoooooooooooooo

000000000000 o00oooDo dPROGRAMO
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X2 X15
X16
[oT1} D—{z\3\A\5\5\7\3\9\10\11\12\13\14 .
SERIAL DATA IN

Polynomial: X16 + X15 + X2 + 1

11
e 11[2]2]1 15[14[13[12[11[10[9[8[7]6]5]

LAST DATA FRAME —>|

[*—— CRC - CHECKSUM ———>

Readback Data Stream e

0 250CRC-16 0000

Boundary Scan
Instructions
Available:

O

Yes

Test MODE, Generate
One Time-Out Pulse
of 16 or 64 ms

PROGRAM
= Low

EXTEST*
SAMPLE/PRELOAD
BYPASS

CONFIGURE* ~1.3 ps per Frame

Master Delays Before
Sampling Mode Line

Master CCLK

Goes Active

H

Load One
Configuration
Data Frame

L, HDC Output

Pull INIT Low
and Stop

LDC Output

SAMPLE/PRELOAD
BYPASS

Config-
uration
memory
Full

Pass
Configuration
Data to DOUT

CCLK
Count Equals
Length
Count

Start-Up
Sequence

EXTEST
SAMPLE PRELOAD
BYPASS
USER 1 If Boundary Scan
USER 2 is Selected
CONFIGURE
READBACK

1/0 Active

$6076_01
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00000000000o0o0on

0000 0000000000000000000000000
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0000000000000 000O0INITOO Low 00O
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Spartan 000 Spartan-XL OOOO0 00000 0000000 000000

IF UNCONNECTED,
DEFAULT IS CCLK

CLK

READ_TRIGGER N TRIG
|

>

READBACK lGBUF

DATA Ny

READ_DATA

L >

RIP

IBUF

Og2700opoooooooa
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oooboboobobooooboboooobooooooooooo
ooooooooooo

Ooooboobboooboooo oboooboooood bmo g
00000000ocCLBO IOB O O O00O0o00oooo
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000 00000000 00000000000 (READBACK
00000 00000000000 00000 00000000
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000000000 MRDBK.CLKO OO OOOO00oooo
RDBK.RIP 00 (Read InO 0 0) 0 HighOOoo O [
bbb ooooboooooobbbmboooo oooo
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Oo0ooobbobooobbO o o00oobobOo 200
00000 HighooOo

0000000000000 00000 400000000
000 HighOD 0000000000000 00000000
0 70000 High OO 00000000000 00 0 000000
0 (Low)D 110000 CRCOOOOOO RDBK.RIP O
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000000 0000000 (Read Capture[Readback
Abort[Clock Select 0 OO0 0 MO O000MOOO000O
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Finished 7
Internal Net

(

) )T
rdbk. TRIG / %
3 55
f<TRCRT:
@ere—l L@ (e ij@

rdclk.| W
@ TrcL TrRCH @

(
rdbk.RIP @

— TRCRR

(

¢ (
: : 7 )
rdbk.DATA T DUMMYX DUMMY VALID X VALID /
C
7

™ TRCRD@ X1790
Spartan and Spartan-XL
Description Symbol Min Max Units
rdbk. TRIG rdbk.TRIG setup to initiate and abort Readback | 1 TrTRC 200 - ns
rdbk. TRIG hold to initiate and abort Readback 2 TrRCRT 50 - ns
rdclk.1 rdbk.DATA delay 7 TrCRD - 250 ns
rdbk.RIP delay 6 TrCRR - 250 ns
High time 5 TrcH 250 500 ns
Low time 4 TreL 250 500 ns

Note 1: 00000 ODO00O0O00O0OO0OO0OOOCOCOOOOOOO

Note 2: Finished 0 00 rdbk. TRIGO HighOOOO OO CFinished 0 0000000000 00000
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