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SCAN'STA112  IEEE-1149 

'STA112 , 

SCANPSC110 SCANSTA111 'STA112 

'STA112  IEEE1149.1

 IEEE-1149.1

 'STA112  IEEE-1149.1 

 (ScanBridge Mode) - 

 1993  SCANPSC110 

IEEE1149.1 

 IEEE1149.1 

 IEEE1149.1 

 (LSP) 

,  LSP 

(UNPARK)

 (

 pad-bit)  

(ATPG)  SCANPSC110  SCANSTA111 

 'STA112  

(Control Register)  IgnoreReset  (reset) 

pad-bits  LSP  

TRST 

TMS 5  (5 high TMS) 

 TAPs 

(Transparent Mode) - 

 pad-bits  'STA112 

 (Stitcher Mode) 

TDIB  LSPB1  LSP01  LSPn  TDOB 

TDIB   IR 8-bit  LSPa   PAD  LSPn   PAD  TDOB

TDIB  DR 8-bit  LSPa  PAD  LSPn  PAD  

TDOB

, 

 (

TRANSPARENT4    TRANSPARENTENABLE)  

(Control Register)  TRANS  TRANS  

'STA112  TRANS  (  

TRANS ) 

-1  7  "1" 

 lsp  pad bit

 pad bit 

 LSP 

TDIB  IR 8-bit  LSPa  LSPn   PAD  TDOB

TDIB    DR  8-bit    LSPa     LSPn    PAD  TDOB

 'STA112  (bridge 

register)  pad bit  SVF  HIR HDR TIR  

TDR 

 'STA111 

 pad-bits  (  

FPGA )

 'STA112  LSP  LSP 

 TMS 5 

 (5 high TMS)  LSPs  TAPs, 

 

(IgnoreReset bit)  LSPs  TAPs  TRSTB 

RESET



1. 

Instruction XXH ID code

Mode0 01H Select LSP00

Control MPselB1/B0, SB/S,
TRANS, TLR_TRST,

TLR_TRST_6

0b IgnoreReset

LSPSel LSPsel(0-6)  

2.  IgnoreReset  (  "0") 

IgnoreReset=0

 (  1)

 (  1)

RESET

TRST

TMS 5 

3.  IgnoreReset  (  "1") 

IgnoreReset=1

RESET

TRST

TMS 5 

1: 
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 'STA112  SCANSTA111

                     TRSTB  RESET 

 (Stitcher Mode) - 

'STA112

 'STA112 

/  'STA112

 LSPs  TAPs 

TAP  LPS 

PARKTLR  LSP TAP 

(Test-Logic-Reset) /  (Run-

Test/idle) 

 TAP  Run-Test/Idle

 PARKTLR TLR_TRST  TLR_TRST6 

 'STA112 

 ( )  pad-bits 

 

(IgnoreReset bit)  'STA112  

TMS 5  (5 high TMS)  LSPs  

TAPs

 RESET 

 RESET  

RESET 

 

1  1 

 0

 TRST  IEEE1149.1

 IgnoreReset 

 'STA112  TRST 

LSP TAP   (  LSP TAPs 

 ParkedTLR 

 TMS 5  (5 high TMS) 

,  IEEE1149.1  TMS 5

 (TLR) 

TAP  TRST 

 'STA112 

 IgnoreReset  TRST  

LPS ,  TRST  TRST 

 TRST 

 TAPS  TLR  TAPS 

 'STA112  LSP 

 'STA112 RESET 

 IgnoreReset 

 2  IgnoreReset  (  "0") 

3  IgnoreReset  (  "1") 

 TLR  LPSn 
 'STA112 LSP  TLR LSP 

 (  TRSTn="0")  OE  LPS 

 TRSTn  "0"  LPS 

 TAPs  TLR  IEEE-1149.1 

 TRST 

'STA112  TLR_TRST  

TLR_TRST_6  TAP  TLR 

 TRST(0-5)  TRST6 

 TLR_TRST  "1" TRSTn 

 "1",  RESET  "0"  TRSTb  

"0"  IgnoreReset 

TRST(0-5)  "0"
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LPS

(

)  'STA112 

 'STA112  LSPSEL 

(LSP Select)  LSPs  LS P

 pad bits LSPSEL  

LSPSEL(0-6)  LSPSEL  

( LSPSEL ) 

 LSP 

 LSPSEL 

 ( 12) MPselB1/B0

 (CONTROLSEL ) 

 ( ) 

 'STA112  

LSPs  TAPs  TAP 

 TAPs  UPDATE-DR 

 'STA112  pad-bit 

 

LSP  

TRSTB ( IgnoreReset )  RESET

: TMS 5 

TRST RESET 

'STA112  IEEE1149.1  1149.1 

 

IEEE1149.1

 

'STA112 'STA112 

 'STA112 

 'STA112 

 'STA112

 'STA112 

'STA112  (  1)

 TAP  (TAP-control)  

1149.1  'STA112  'STA112 

 (  2)  7 

 (  3)  'STA112 

 'STA112 

'STA112  'STA112 

 'STA112 

'STA112

SCANSTA112 

TAP 
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 2.  SCANSTA112 

20056007

3. SCANSTA112
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'STA112 

 ( )  'STA112 

'STA112 

 'STA112 

4  (parked-TLR

parked-RTI parked-Pause-DR parked-Pause-IR)

4

3 'STA112 

TAP

Parked-RTI  

'STA112  'STA112  TAP 

 RTI (Run-Test/Idle)  (

)

 

'STA112  LPS-control 

'STA112  PARKRTI 

 TAP  RTI (Run-Test/Idle) 

 (Parked-RTI)  TMSn 

 Park-RTI 

TAP RTI (Run-Test/Idle) 

 TMSn 

 TAP  (  RTI TAP 

)

'STA112  'STA112 

'STA112 

 

'STA112 

+  = 
&  = 
ADDR = 7

SLOT =  'STA112 
         

: PARKRTI RTI



BYPASS CNTRSEL EXTEST

LFSRON SAMPLE/PRELOAD LFSROFF

IDCODE CNTRON MODESEL

CNTROFF MCGRSEL GOTOWAIT

LFSRSEL   

20056008

4. 'STA112
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TAP

(TLR) 'STA112 (Wait-For-

Address)

Parked-TLR 'STA112

/SCANSTA112 
IEEE1149.1  'STA112  

'STA112 'STA112 

 'STA112  TAP 

 Shiet-IR  TDIB 

 'STA112  

'SAT112 

 'STA112  TDOB 

 TDOB 

'STA112 

 S(0-7)  8 

 8 

 4  'STA112 'STA112-

selection  7 

 'STA112 (  'STA112

 'STA112 ) 

 

'STA112  TAP  

3  4 

SCANSTA112 

* : PARKRTI RTI 

 (  )



4. 

BSDL

8 INSTRUCTION

22 BOUNDARY

1 BYPASS

32 IDCODE

2 MCGR

8 MODE0

8 MODE1

8 MODE2

16 LFSR

 CNTR

                            8 SGPIOn

8 CONTROL

8 LSPSEL
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'STA112 

/  

'STA112  (Unselected) 

 (SLOT) 

 

'STA112  'STA112 

 (MCGR) 

 'STA112  Selected-Single-

'STA112  MCGR

 'STA112 

'STA112  'STA112 

-

 4 

 'STA112 -

'STA112 IEEE1149.1

IEEE1149.1

IEEE1149.1

IEEE1149.1

'STA112

'STA112

'STA112

'STA112 GPIO

'STA112 ( )

TCK ( BIST)

'STA112 GPIO

/

LSPs

0

1

2

GPIO (0-n)

LSP



 5. SCAN'STA112 

16 TDOB 

00 to 39, 00000000 to 00111010 IEEE1149.1

 40 to FF. 01000000 to 11111111

3A 00111010 "0" "1"

3B 00111011

0 3C 00111100

1 3D 00111101

2 3E 00111110

3 3F 00111111

20056009

 5. 
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 'STA112 

 'STA112 

 'STA112 

1.  TAP 

2.  GOTOWAIT  (

)

 'STA112  S(0-7) 

 'STA112 

 7  0  

Update-IR  S(0-7) 

 S(0-7)  (  5)

'STA112  (

)  'STA112 

 S(0-7)  'STA112 

 TAP 

 GOTOWAIT 

 'STA112

 'STA112  TDOB  

(TRI-STATEd) 

(LFSR)

 'STA112 

'STA112  'STA112 

 (GCGR)  'STA112  4 

 'STA112 

 MCGR  'STA112 

 TDOB  

(TRI-STATEd) 

8 



20056010

 6. 

20056011

 7. 
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 SCANSTA112 

8 

 0:

 1:

 2:

 3:

(MCGR)
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 IEEE1149.1  TAP 

 

'STA112 TDOB (

 TDOB ) (  

'STA112 

)  (LSP0 LSP1 LSP2 LSP3

LSP4 LSP5 LSP6)  TAP 

Test-Logic_Reset Run-Test/Idle Pause-DR

Pause-IR (  

IDCODE )  TDIB  TDOB

TDIB    TDOB

 (UNPARK)  ( ) 

 8 

  (  6)

1.  'STA112 

 (BYPASS SAMPLE/PRELOAD

EXTEST IDCODE MODESEL MCGRSEL

LFSRSEL CNTRSEL CONTROLSEL LSPSEL)

2. 

 (UNPARK PARKTRL PARKRTI

PARKPAUSE GOTOWAIT SOFTRESET LFSRON

L F S R O F F C N T R O N C N T R O F F

TRANSPARENTENABLE)



 6. 

16 2

BYPASS FF 1111 1111

EXTEST 00 0000 0000

SAMPLE/PRELOAD 81 1000 0001

IDCODE AA 1010 1010

UNPARK E7 1110 0111

PARKTLR C5 1100 0101

PARKRTI 84 1000 0100

PARKPAUSE C6 1100 0110

GOTOWAIT (  2) C3 1100 0011

MODESEL 8E 1000 1110

MODESEL 1 82 1000 0010

MODESEL 2 83 1000 0011

MODESEL 3 85 1000 0101

MCGRSEL 03 0000 0011

SOFTRESET 88 1000 1000

LFSRSEL C9 1100 1001

LFSRON 0C 0000 1100

LFSROFF 8D 1000 1101

CNTRSEL CE 1100 1110

CNTRON 0F 0000 1111

CNTROFF 90 1001 0000

DEFAULT_BYPASS 07 0000 0111

TRANSPARENT0 A0 1010 0000

TRANSPARENT1 A1 1010 0001

TRANSPARENT2 A2 1010 0010

TRANSPARENT3 A3 1010 0011

TRANSPARENT4 A4 1010 0100

TRANSPARENT5 A5 1010 0101

TRANSPARENT6 A6 1010 0110

SGPIO0 B8 1011 1000

SGPIO1 B9 1011 1001

SGPIO2 BA 1011 1010

SGPIO3 BB 1011 1011

SGPIO4 BC 1011 1100

SGPIO5 BD 1011 1101

SGPIO6 BE 1011 1110

CONTROLSEL 87 1000 0111

LSPSEL 86 1000 0110

TRANSPARENTENABLE A8 1010 1000

TEST 37 0011 0111

 2 'STA112
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-

-

0

1

2

3

32  TCK 

 Bypass_reg 

( -  LSP0)

( -  LSP1)

( -  LSP2)

( -  LSP3)

( -  LSP4)

( -  LSP5)

( -  LSP6)

 GPIO 0

 GPIO 1

 GPIO 2

 GPIO 3

 GPIO 4

 GPIO 5

 GPIO 6

LSP 

( -  LSPs)
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EXTEST EXTEST  (Boundary-Scan) 

 'STA112  BSDL 

 http://www.national.com/scan  BSDL

0 (S0)  TDOB  'STA112 

EXTEST  SAMPLE/PRELOAD 

SAMPLE/PRELOAD SAMPLE/PRELOAD 

 'STA112  BSDL 

 http://www.national.com/scan  

BSDL  0 (S0)  TDOB 

I D C O D E  I D C O D E   ( d e v i c e  

identification)  IDCODE 

 Capture-DR 

 0FC2501F (16 )

UNPARK 

Mode Regiser0 Mode Register1 (  8) 

 (LSP)   

'STA112  TAP 

/  LSP  'STA112  TAP 

 UNPARK /

 LSP  Unpark 

/  LSP 

 (Pause-DR  Pause-IR)  

'STA112  TAP  (

 8  9  10  11)

PARKTLR  LSP 

 TAP LSP

 LPS  TMSn  "1"

 LSP  LSP  

Parked-TLR  (  3)

PARKRTI  LSPs /

TMSB=0  PARKRTI 

 (  RTI )  LSPn  

( )  TMSn  TMSB  LSP 

 'STA112 TAP 

 PARKRTI TMSn 

 "0" TAP 

/  LSPn 

PARKPAUSE PARKPAUSE 

 LSP  LSP

 LSP  TAP  'STA112 

 TAP  Exit1-DR/IR  Update-DR/IR 

 'STA112 TAP  

Exit1-DR  Exit1-IR  TMSB LSP 

 TMSL "0"

 Pause-DR  Pause-IR  (  3)

 'STA112 (  

MODESEL GOTOWAIT )

 PARKPAUSE  'STA112  LSP  

Pause-IR  Pause-DR  'STA112  TAP 

 Pause  LSP 

 PARKPAUSE  (

) 

 LSP  Pause-DR TAP 

 'SAT112  PARKPAUSE 

 'STA112  'STA112 TAP  

Pause-DR  'STA112  LSP 

 'STA112 TAP  Update-DR 

 TAP  Update-DR Select-DR

Captuer-DR Exit1-DR  Pause-DR  

LSP 

GOTOWAIT  'STA112 

 LSP  TAP 

 (  4)

MODESELn MODESELn  Mode Registern 

MCGRSEL  (MCGR )

 MCGR  'STA112  TAP 

 ( )

SOFTRESET  7  (

 3)  Parked-TLR  TMSn 

 5  TCKB 

LFSRSEL  (LFSR) 

 Shift-DR  LFSR 

(  LFSRON 

)  LFSR 

16

LFSRON  Shift-DR 

 (  TDIn) 

 16  

LFSRSEL 

LSPN

TDOB

LFSROFF 

LFSR 

CNTRSEL  32  TCK 



20056012

 8.  Parked-TLR 

20056013

 9.  Parted-RT I
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 CNTRON 

 (  BIST )  TCK  

n 'STA112  n  

TCKB 

CNTRON  TCK  Update-

IR TAP  TCKB 

 TCKB  TCK 

 00000000 (16 )  LSP  TCKn 

 Mode Register0  TCK 

 (  3)

 CNTRON  TCK  0 (

)  LS P  TCK 

CNTRSEL  TCKB 

CNTROFF  TCK  TCKn 

 Mode Register0 (  3)

DEFAULT_BYPASS  Bypass register  

'STA112 

 Device ID 

CONTROLSEL  Control Registe r

 MPSel

TMS TCK TRST

LSPSEL  LSP Select 

TRANSPARENTENABLE  'STA112 

 Mode Register0  Mode 

Register1  pad-

bits ( )  LSPs 

TRANSPARENTn  'STA112 

 LSPn 

 'STA112  pad-bits 

 LSPn

TESTMODE  'STA112 

 (production scan test -mode)

 (INSTRUCTION REGISTER) 

8  'STA112  TAP  

Shift-IR  Capture-IR 

 XXXXXX01  

XXXXXX  S(0-5)  'STA112 

 

'STA112  'STA112 

 'STA112  (

) 



 7. 

MCGR 1,0 16

00 3C 00111100

01 3D 00111101

10 3E 00111110

11 3F 00111111
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 00000000  00111010  01000000  11111111 

(16  00  39  40  FF) 

 'STA112  Interrogation  Broadcast 

 3A  3F  16 

 ( )  ( ) 

 'STA112 

00111110  00111111 (16  3A  3F) 

 'STA112 

 00000000

 (BOUNDARY-SCAN REGISTER) 

 'STA112 

 http://www.national.com/scan  BSDL 

 0 (S0) TDOB 

 (BYPASS REGISTER)  1 

 'STA112 IEEE 1149.1

 TDIB  LSP 

 (MULTI-CAST GROUP REGISTER) 

 'STA112 

 (MCGR)  2  'STA112 

 

'STA112 

 'STA112  MCGR  

'STA112  ( )

 MCGR  00

1.  'STA112  MCGR  (

 7)  'STA112 

 

'STA112 

2.  'STA112  TDIB 

 MCGR  'STA112

0 (MODE REGISTER0) 0  8 

 2  00000001  

0 1 2  4  8 

 8  LSPn 

 TDIB  'STA112   

TDOB  3 TCKn  9



 8. LSPn 

MR0: X000X000
MR1: XXXXX000

TDIB    TDOB

MR0: X000X001
MR1: XXXXX000

TDIB    LSP0  PAD  TDOB

MR0: X000X010
MR1: XXXXX000

TDIB    LSP1  PAD  TDOB

MR0: X000X011
MR1: XXXXX000

TDIB    LSP0  PAD  LSP1  PAD  TDOB

MR0: X000X100
MR1: XXXXX000

TDIB    LSP2  PAD  TDOB

MR0: X000X101
MR1: XXXXX000

TDIB    LSP0  PAD  LSP2  PAD  TDOB

MR0: X000X110
MR1: XXXXX000

TDIB    LSP1  PAD  LSP2  PAD  TDOB

MR0: X000X111
MR1: XXXXX000

TDIB    LSP0  PAD  LSP1  PAD  LSP2  PAD  TDOB

MR0: X010X000
MR1: XXXXX000

TDIB    LSP3  PAD  TDOB

MR0: X010X001
MR1: XXXXX000

TDIB    LSP0  PAD  LSP3  PAD  TDOB

MR0: X010X010
MR1: XXXXX000

TDIB    LSP1  PAD  LSP3  PAD  TDOB

MR0: X010X011
MR1: XXXXX000

TDIB    LSP0  PAD  LSP1  PAD  LSP3  PAD  TDOB

MR0: X010X100
MR1: XXXXX000

TDIB    LSP2  PAD  LSP3  PAD  TDOB

... ...

MR0: X110X111
MR1: XXXXX000

TDIB    LSP0  PAD  LSP1  PAD  LSP2  PAD  LSP3  PAD  LSP4  PAD  TDOB

MR0: X000X000
MR1: XXXXX001

TDIB    LSP5  PAD  TDOB

MR0: X000X001
MR1: XXXXX001

TDIB    LSP0  PAD  LSP5  PAD  TDOB

MR0: X000X010
MR1: XXXXX001

TDIB    LSP1  PAD  LSP5  PAD  TDOB

... ...

MR0: X110X111
MR1: XXXXX001

TDIB    LSP0  PAD  LSP1  PAD  LSP2  PAD  LSP3  PAD  LSP4  PAD  LSP5

MR0: X000X000
MR1: XXXXX010

TDIB    LSP6  PAD  TDOB

... ...

MR0: X110X111
MR1: XXXXX111

MR0: XXX1XXXX
MR1: XXXXXXXX

TDIB    TDOB (Loopback)

3  7  LSP  27  LSP  LSPs  LSP  2  7  LSP 
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 PAD  TDOB

TDIB    LSP0  PAD  LSP1  PAD  LSP2  PAD  LSP3  PAD  LSP4  PAD  LSP5

 LSP6  PAD  TDOB



 9. 

LSP n TCK n

1

0

1

0

X Parked-TLR  512 

 10.  (  4)

0 1 2

0 LSP0 LSP5 LSP0/GPIO0

1 LSP1 LSP6 LSP1/GPIO1

2 LSP2 LSP2/GPIO2

3  TCK  ( 9) LSP3/GPIO3

4 TDIB  TDOB LSP4/GPIO4

5 LSP3 LSP5/GPIO5

6 LSP4 LSP6/GPIO6

7 TCK 

4  "0" 0  0  "1"

 11.  GPIOn  (  5)

n SGPIO 

n SGPIO 

0  (TMS)

1  (TDO)

2  (TDI)

3

4

5

6

7

5  SGPIO  "0"

15 www.national.com
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1 (MODE REGISTER1) 1  0 
1 0  10 

2 (MODE REGISTER2) 8 2
 10 LSP  GPIO  (

 SGPIOn )

 GPIOn  (SGPIOn REGISTER )  7  GPIO 
7  LSP 2 

 LSP 8  TMS TDO  TDI 
 11 

 "0"  

Parked-RTI Parked-Pause-DR  Parked-Pause-IR 

TCKn 

 "1"  LSP TCKn 

 LSP  Parked-TLR TCKn  

TCKB  512  ( )

 7  TCK  TCK 

 ( )  (  "1")

CNTRSEL  (  "0")  

7  "0"

 (DEVICE IDENTIFICATION REGISTER)
 (IDREG)  IEEE1149.1  32 

 IDCODE  Capture-DR 

 (TCKB )  16 

ID  

BSDL 

 (LINEAR FEEDBACK SHIFT 
REGISTER) 'STA112 

 16 

 (LFSR)  

'STA112 

 LFSR

LFSR 

LFSR  16 

LFSR 

F(x) = X16 + X12 + X3 + X + 1

 

16 

 16 

LFSR  16  0000



 12. 

0 IgnoreReset 0

1 TRANS

2 SB/S

3 MPselB1/B0

4 TLR_TRST

5 TLR_TRST_6

6 0

7 0
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3 2   T C K   ( 3 2 - B I T  T C K  C O U N T E R  
REGISTER) 32  TCK  LSP 

 n  TCK  BIST  'STA112 

 CNTRSEL 

(  

CNTRON )  LSP 

 TCKs 

TCK  16  00000000

 (CONTROL REGISTER)  8 

 12 , RESET  TSRT  (

 IgnoreReset  "0") 

 5  ( IgnoreReset) 

 "0"  ControlSel 

MPSel 

 TMS TCK  TRST 

LSP  (LSP SELECT REGISTER)  LSPSEL 

 8  (MSB)  "0"  

RESET  TRST  (  IgnoreReset 

 "0")  LSPSel(0-6) 

LSPseln="1" LSPn 

 LSP 

 LSP 

 (BOUNDARY REGISTER) 'STA112 

{tlr_trst_6, tlr_trst, sb/s, mpsel, trans, 

addmask, lspsel, oe_n, slot}  

'STA112  EXTEST  SAMPLE 

TRANSPR(n)

 LSPn 

TRSTn  TRSTB TCKn  TCKB 

TMSn  TMSB TDOn  TDIB 

 TDOB  TDIn  

Shift-DR  Shift-IR TRISTB  TRISTn  

 LSPs  PARKTLR 

 512  TCKB

 8 TRANSPARENT0  

TRANSPARENT7

 tap 

 UPDATE-IR TRSTn TMSn 

LSPn  RTI 

 'SAT112  RTI  

LSPn  LSP 

'STA112  TRSTB 

'STA112  TMS  5 

 LSP  (  LSP0 

) 

1. IR-Scan ( ) 'STA112 

 ('STA112 )

2. IR-Scan  RANSPARENT0  LSP0 

 (TRST0 TDO0 TMS0  TCK0 TRSTB

TDIB TMSB  TCKB  TDOB  TDI0
) TAP  RTI 

 'STA112  TRSTB 

GOTOWAIT  SOFTRESET 

'STA112  -  B0 

 LSP0 

MPselB0/ B1 

 BSDL 

 MPselB0/ B1 

 TAP  LSP0 

 SB/S ( / ) 'STA112 

( )  

TRSTBn  LSPSEL  LSPSel(0-6) 

 LSPs  

LSPSel(0-6)  

LSPSEL  'STA112  

LSPSEL 

BIST 

 'STA112  BIST 

1. 

2.  CNTRSEL  ( ) TCK  16 

 00000000 TCK 

 16  00000000



20056014

 10. 
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3.  'STA112  CNTRON  TCK 

4.  PARKRTI  'STA112  

BIST  

( )   LSP  TCK 

5.  'STA112  CNTRSEL 

6.  TCK  (  32  TCK 

 BIST  TCKn )  

Update-DR TAP  TCKB 

7.  Mode Register0  7  TCK 

 (  MODESEL  Shift-DR )  

7  "0"  "1" 

 BIST 

8.  CNTROFF 

9.  LSP  BIST 

 

'STA112  'STA112 

 'STA112 TAP 

 TMSB  5  

TCKB  TRSTB 

 'STA112 

 'STA112 

SOFTRESET  'STA112  LSP 

SOFTRESET  TMSn 

 5  TCKB  TAP 

 PARKTLR 

LSP

LSP  

UNPARK 

 LSP  4  TAP 

/ (Pause-

DR) (Pause-IR)

 (TMS(0-2)) 'STA112  (  3)

 TMSn 

/ Pause-IR  Pause-DR  TMSn

 UNPARK 

 'STA112 TAP 

LSPs /

 LSP /

 Pause-DR  Pause-IR  

Pause-DR  Pause-IR 

 10  11 

 UNPARK 

 TCKB LSPC  TMSn 

 TAP

 TAP



20056015

 11. 
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 TAP  ( /

)  'STA112  TAP 

/  TMSn  

TMSB  TAP 'STA112 TAP 

 11 Update-IR  

Select-DR TMSn  'STA112 TAP 

/  10 

LSP  128 (27) 

 

Mode Register0  Mode Register1  UNPARK 

 LSP 

 128 LSP 

 'STA112 TAP 

 TAP 

LSP 

 11  UNPARK 

 (Mode Register0 = 2 XXX0X111)  LSP0

LSP1 LSP2  'STA112 /

LSP0  LSP1 LSP2  

Pause-DR  'STA112 TAP  

Pause-DR 

'STA112 

TDIB TMSB  TRSTB  25K

ESD (  ESD)

 (VDD ) VDD = 

0V (  VSS)

TCKB ESD (

 ESD)  (VDD )

 VDD=0V  ( VSS)

 (VDD=0V ) TDOB 

 I/O  IBIS 

http://www.national.com/appinfo/scan/IBIS.html

TRSTB TRSTB 

TRSTn TRSTn  'STA112  LSP  

LSP  ( )  Parked-TLR TRSTn 

 TRSTn  

 TDOB  TDOn TRIST  'STA112 

/LSP CMOS  

LVDS  LVDS JTAG 

 LSP  TDO 

 TAP ( ) LSP0 LSP2

 LSP3 TRIST

 (PASS-THROUGH) 

 LSP0 LSP1

 (An)  (Yn) LSP 

 (Yn)  (Ab) 

LSP  (An)   (Yb) 

 LSP 

 Parked-TLR  LSP 

LSP 

 LSPn  ( )  Parked-TLR 4  

LSPn ,  13  Parked-TLR 

 ( PARKTLR  GOTOWAIT) 

 TAP



 13.  LSP 

LSP 

TDOn

TMSn

TDIn

TCKn 512  TCKB 
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'STA112  Parked-TLR  TCKB 

'STA112  Parked-RTI Parked-DR  Parked-Pause-IR 

 Mode Register0  3  1 

TCKn  ( 3 =0)  Parked-TLR 

 TCKn  Mode Register0  3 

512 ( Mode Register0 )

GPIO 

 I/O (GPIO)  

'STA112  GPIO

LSP 1149.1 LSP  TDIn
TDOn  TMSn  GPIO  GPIO 

TMSn  TDOn TDIn 

 LSP  GPIOs  (  LSP0 ) :

1. IR-Scan  'STA112  (

'STA112 )

2. IR-Scan  MODESEL2  Mode 

Register2 (  GPIO ) 

3. DR-Scan  00000001  Mode Register2  LSP0 

GPIOs  TAP  RTI 

GPIOs  (TDO0  TMS02  "0"

 GPIO Register0 )

4. IR-Scan  SGPIO0  

GPIO Register0 

5. DR-Scan  00000011  GPIO Register0  

TDO0  TMS0  "1" (  TAP  Update-DR 

)  TAP  Capture-DR 

TDI0  TDO0  TMS0  (  

GPIO Register0 )  2 1  

0  00000X00 (  TAP  Capture-DR 

X= TDI0 )

6.  5  TDO0  TMS0 

 5  00000000 TDO0  TMS0 

 "0"  (  TAP  =Update-DR)  00000X11 

 (  TAP  Capture-DR X= TDI0 

)

7. IR-Scan GOTOWAIT  SOFTRESET 

 TRSTB  GPIOs

 S5-S0  'STA112 S7-S6 

 ADDMASK 'STA112 

 73H  ADDMASK  'STA112 40H 

 7FH

 

AddressMask 

'STA112   4  

Unselected Singularly-selected Multi/Broadcast-

selected  Address-interrogation (  12)

 (  GOTOWAIT ) 'STA112 TAP 

 Capture-IR  XXXXXX01 

 Shift-IR  (16 

 3A)  TAP  Update-IR 

 Cature-IR 

 Shift-IR 

 TDOB 

 'STA112 

 'STA112 TDOB

 TDOB  Wait-For-Reset 

 TDOB 

 Shift-IR  TDOB 

 (  16  3A)

16  3A  'STA112  

'STA112 

 3A  'STA112  

TDOB 1  

1 

( ) 

16 3A , 

 'STA112 

 'STA112 

 TDOB  "1" 

 'STA112  "0"  'STA112  "1"

 dot1  3 

 'STA112  00010100 00100000 

00000001 (  8 )

1.  'STA112 /  (16  

3A) 

LSPn  TCKn 512  

TCKB TCKn  "0"

  'STA112  TCKn  (

)  512  TCKB  TCKn 5 

TMS 100 



20056004

 12. 

 14 .

LFSR  16 

LSP  4  ( )  ( TCK0 TMS0 TDO0 TDI0)

Local
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2.  (Update-IR) 16  3A 

'STA112 

3. TAPs  Capture-IR

 (U1=00101011 U2=00011111  

U3=00111110)

4. TAPs  Shift-IR  

(LSB)  TDIB 

 (LSBs)  TDOB

5. U1 U2  "1"  U3  "0" U1  

U2  Wait-For-Next-Interrogation ( )

6. U3  (00111110) 

 TDOB 

7. TAPs  Capture-IR U1  U2 

 (U1=00101011

U2=00011111)

8. TAPs  Shift-IR

 (LSB)  TDIB 

(LSBs)  TDOB

9.  Ui  U2  "1"

10. U1  U2  "1"

11. U2  "1"  U1  "0" U2 Wait -For-Next-

Interrogation 

12. U1  (00101011) 

 TDOB U1  Wait-For-Reset ( )

13. U2  

(00011111) TDOB U2  Wait-For-Reset 

14. 

" " "0"  

'STA112

'STA112

 (Local)  IEEE1149.1  'STA112  (Test Access Port) 
" " ,  'STA112 

 'STA112  7 (  'STA112  
'STA112  7 )



Park/Unpark/Unparked

TAP

Selected/Unselected

Active Scan Chain

 

Level 1 Protocol

Level 2 Protocol

PAD

LSB

MSB

Transparent

Stitcher
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 LSP  TAP  (  TAP 

 TAP , )  (Park)  LSP  (
LSP )  LSP TMSn 

 TAP 

 (Selected)  (Unselected)  'STA112  'STA112 
 'STA112  (

 GOTOWAIT )  'STA112  LSPs

 'STA112  'STA112  IEEE1149.1 

 (Active Scan Chain) 
 'STA112  LSP 

 LSP TDIB  'STA112 
PAD bit TDOB

 1  TDIn  TDO(n+1)  TDOB  
'STA112 LSPN  LSP TDI  TCKB PAD bit 

 IEEE1149.1  (Test Access Port)

 'STA112 

(Least Significant Bit)  (  0 )

(Most Significant Bit)

 'STA112  pad bits 

LSPs
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