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TECHNICAL FEATURE

Boundary-Scan Register

—

Test Data In

Any Digital Chip

Bypass register

L

TDI

Test Mode ﬁ

Identification Register

t

Select TMS

Test Clock

TAP
Controller

TCK

ﬁt:H 1
Test Reset
TRST*(optional)

Test Data Out
TDO

2l 1. IEEE 11491 Device Architecture

Signal Name

TDI(Test Data In)

TDO(Test Data Out)

TCK(Test Clock Input)

TRST(Test Reset)

TMS(Test Mode Select)

Input

Output

Input

Input

Input

=2 B AE H|0]E] 212 A5 (Default - High AEH)
TCK A15Q} S7|=|0f TCK7} rising edge & imj shift 2/24=IC}

ZE B|AE H|o|Ef &3 A5 (Default - High-Z AEH)

TCK A5} 57|=|0f TCK7} falling edge  mff shift Z&4=ICt
HAE 57| AS

2t A5 O £7|12 57| 2|3 Main Clock

E|AE 2= MEH A o] A5 (Default - High AfEH)

JTAGO| M| Z5H= test mode=S MEHA

TCK Al59} S7|=|0f TCK7} rising edge & o TMSC| AlSof| ttz}
JTAG state machine2| state7} M0|x|0{ Z=7} HHAEICE

TAP Controller H|S7| 2|4l A5 (Default - High AtEH)

Low AENZ} l2dEl m TAP ControllerS Z7|3}8HCt

Test Logic Reset State?} 22 7|5

E1TAP AM397|s
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5o, TRSTE= |28t TAP ControllerE 2AIAA 27]8} & 4
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+ TE°] 107031 100 9] tufo] A7} Qletar 7p4E o o]
tjafe] A9 BSC= 907 U712

2l 2 Boundary Scan Cdl

Input Cell

Output Cell

(BSC) (BSC)

hput pn Output pin

Control

BS Cell

EN

3- State pin Input/Output pin

2! 3 |0 Pin2| Cdl 74
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TECHNICAL FEATURE

Pl Pl

e AT 2

23 £= L2 Coreo| 3
L (Parallel Input) (2|5 Device % LIS Coreo]| 1)
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=™ 2l

¢ Sl
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PO (Serial Input)
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(Serial Output)
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3 ,
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DI Clock Update
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)

H
=

BSCe| 7|12 7= ¥ 7Is
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Flip-FlopS.2 A4t

BSCY| 7]5-2 thaa} 2,
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@ PI9] 4135 POl HF& |7]|+= 715, o|uf= PI&] Al57}
2 POe AgHct

@ SI9] YEE wmejof 719A7|a fme]e] We-S SO=

Instruction Cldlo|A0f w2l A E|= bit width7} CI20{ S4F
CPLD, FPGAE= 5, 6bito|04 MCUE 4, 5bit2 FFAEIC}
TDI2} TDOZ 0f= Registerol| @&t X|Z ZHBICL,
Identification 32bit2 FAME=ICt
ClHio| A0 HEE A 4= ATt
Bypass TDI2} TDOZ HIZ B A|ZICE,
012 C|H}0|AT} Chaine 2 HA=0] S I FEotA|
ARZEICE
Boundary Scan ~ BSCZ £3} I/OE ZA}
I 3 L] Register Q| 72l 7|
w7/l 715, °] 7[5 ol&sto] 2 CELLY] W82 &
ZHE ¢o] & o lal S ARE Wil a7k 4 9l
+ Aol

919] ofg1 715

e A LE ] osf Alof

BSC2| S&i&z|

BSCE &9 Alstste] =43t ob O3 49 e 125
A

& B9 PL PO HolHY A2E AT 4= Sl 2719
Multiplexer®} SI, SO9| Blo|HE LatchAlA 7]19e 4= Q=
2719] D Flip-FlopL.& A= o] 9l

Z
Z]'OO

O 7
= E

@ System Data: PI, PO°|| Q17}=]= to]E
® Clock: ST, PI Hlo|E1E Latchd}e] 7]938}17] 18t Pulse 413




JTAG PortZ 0[&8t On—-Board Flash Fusing®

DR sdect and oontrol signals routed to sdected target register

TTTTTTTTI

Decode Logic

Hold register
(Holds current instruction)

Scan Register To
(Scan-in new instruction/scan-out capture bits) TDO

I

TAP

IR Control
Controller

R

Higher order bits:
current instruction, status bits, informal ident, results of a
power-up self test,

[

2l 5 hstrudion Register 71

@ Update: SI, PI glo]E1Z POl ¢17}1517] $13t Pulse Al %
@ Mode Shift/Load: PI gl°o|g|9] AZE SI = POZ A
Aat7] 5t Ag Als

(® Mode Test/Normal: SO F+= PI Hlo|E|& POZ 473}
7] §Jgt A A5

o|A] BSC| &2l thefAl HotEat, 2749 Cell&
Normal mode, Update mode, Capture mode, Shift mode
O 471 2 REF 7HA|AL glom wine] 484 o]
B 9] back—end, front-end multiplexing®} &7 D-flip
flop& AHE-3Tt,

Normal mode: PI°] 9171 glo]el= 2% POZ pass 9t

Update mode: SIZ 2% glo|E|E PO°| ¢17Fstct,

Capture mode: PI+= SIZ router¥ i 1 < next

ClockDRell &Jelf 73] ¥t
Shift mode: SIZ I dlo|g)7} SO 3o th SIZ
R

LHE Register
JTAGE U3l 47]9] Instruction Register, Identification

From TDI —>

ShiftbR f Ck

ClockDR

2! 6, Bypass Register A&

Register, Bypass Register ¥ Boundary Scan Register”’} &
Azttt o] 52 A2 A= HE FH Y 752 Al

Instruction Register

Instruction Register= Scan Register, Hold Register,
Decoder Logico@ 4% o] Qltt, a2l 5% Instruction
Register?] W& +2& Yepdty, TDIEHE ol sid]
= glolE)7} 21 shift®o] Scan Registeroll 217}=1, o=
hA] Hold Register®] Latch Ht}, 25402 Latch® ¥
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TECHNICAL FEATURE

DI
—> Version

Part Number

Manufacturer Identity LSB

4-bits
Any format

16-bits 11-bits 1
Any format Coded fom
of JEDEC
ID Code bit :
> D Q. shftou

Shiftin 5

;ﬂg f>c|k

ClockDR

2! 7, dentifcation Register 7+

1 Test-Logic-Reset

> SelectDR-Scan !

12l 8 State Machine AHENE




JTAG PortZ 0[&8t On—-Board Flash Fusing®

TAPC status Description
Test-Logic-Reset
Run-Test/Idle

Select DR-Scan W 2| K| A0 ool MEH

TAPC 5! JTAGH Bi=iEl B LHZS %7|sfsl0] A
JTAGE SHAe|= ZIelAl7 |0 TAPE Sstol X &2 IS0l 2 Fulol 23

Z| boundary scan cello]| X 0{=

fof AlZHE o] ElC.

=

=

mjo
A

e 23017} ofd7tol| it S7F alEl gho|1 SHs| of= JlS2 ich.

Capture DR e 2| K| AE{of| 2fof MEHEI boundary scan cell2| Pl £HX} 24S LHEE A|ZE B|X|AE Zoz MEx[H| st S SR MEiE A|IZE &
= | &Hlst= 71So0lct.

Shift DR HE 2| K| AE{of| 2o MEHEI boundary scan cell2| LIS 24S SO0 £24A17| 1L SIZtE R MEE 4 U7 Sict. o] HEHZ US
TCLKZ S 8t 25 & mjoict TDIgho| & 2| K| AE{of oJs MEHE boundary scan celle| Slof| 4 =| 1 SOQ| Zto| TDOO|| HAAEICY,

Exit1 DR AlEf B0 E S7t &Ejo]| 11 3| of= 7|52 QiCh

Pause DR AlEl #10|& E7t AEjo| 11 EH5| of= 7|52 Qich

Exit2 DR AlEf B0 Z S7t &Ejo]| 11 3| of= 7|52 QiCh

Update DR 2 2| K| AE{of 2|5l MEHEI boundary scan cell2] PO EEA Ziof| LIS A|ZE 2|X|AE Z9| LS MEA|ZIC}

Select IR-Scan HH X AEof| MO{E & HeIX| 22 ZdeIX|of ChEt =2+ AtEf 2ho|Ct, AE B10|8 S2t AlEjo| SH3| sh= 7|52 §iCh

Capture IR W& 2| K| AE{2| boundary scan cellQ| Pl £tA} Z4E LHE A|ZE X AE ZOZ NZ=[H| SICH 5, SiA) MEfE A|IZE & 5= | ZH|
sl= 7Is0Ich

Shift IR H&H 2| X|AE{ 2| boundary scan celle| LI gt SO0 £ A|7| 1 SIZtS iR o ME&t 5= Ql7| SiCt o] AefZ S uff TCLKZE st
=2 Z mjojct TDIZHo| B2 2| X|AE{ boundary scan cell2] Sloj| 1= 1 SO2| Zto| TDOO| HAZ=ICt,

Exit1 IR 2lE| Ho|& St alEfjo| 1 53| oh= 7|52 gict.

Pause IR e 0| St atEjo] 1 E¥s| ot= 7|52 it

Exit2 IR 2lE| Ho|& St alEfjo| 1 53| ok= 7|52 ic

Update IR e 2| x| 2Efof oJsf MEHE boundary scan celle] PO EHAL grofl LIS A|ZE 2| X|AB] | LIES MEA|ZICE

I 4 TAP State Machine

O-Vfl
oﬂ,
fllo
n
ol
ol
)

glo]E&= Decoder Logicoll Al ai4]E] o] s
.

Bypass Register
Bypass Register= 18 63} Zo] Shift 7]50] Alg=H,
Bypass ol g4 A== 1Bit Registero|t}. Parallel
Outpute] ¢lo] Update Hlo]E] #XAH Controlo] #IX|AH
o P& FA FAT I9 6oAAH 02 Capture Hlo]E
HAAE Controle] hard-wired values

2E o Y= 7 "k

capturesh= 4]

Identification Register

Identification Register(A& 7)== Optionaldt Register2
A HEEA] EAsfof B A2 obyH | 1o wet EXTEST9F 2
2 P29l W= 2] IDCODE ¥H 94| Optional 317
T3t

o] Registerg §oto] 2§ tjulo| A8 RS AA H=t,
1 B2 o 2,

0 Bit 0& 34 1

0 Bit 1~117FA]&= JEDEC A1¥ FE9] Form< ARE3}4
tjuto] 29 A| 2ARES AESH,

O Bit 12~277F+= 16 Bit Free Format Part Number©]tt,

O Bit 28~31:2 2= tjHto] 29| Revision S-S LERHH, 4
Bit=4] 167§2] 174-S A A438l+= Free Format Fieldo|tt,

TAPC(Test Access Pert Centreller)

TAPCE= TMS, TCKll == Al5of ofaf Wil Efst
+ state machine®| Aejzo]7} LAY = ofof whe} A5
Alo1E 317 Hoh state machined 1671419 AJE|E 714
2 88 state machine?] Ae| =S vehdic} Ry,
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