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SCANSTA112 Quick Reference

Operating Modes

Scan Bridge — SCANSTA112 addressed by Level 1 protocol.
Set up by register settings.

Stitcher — no Level 1 protocol; always addressed. Set up by pins
or register settings.

Normal (not transparent) — instruction register in scan chain.
Responds to most JTAG instructions. Pad bit between TDI and
TDO on each local scan port.

Full Transparent — instruction register not accessible. No re-
sponse to JTAG instructions. No pad bits between TDI and TDO.

Transparent Local Scan Port (LSP) — instruction register in scan
chain. Responds to most JTAG instructions. Pad bit between TDI
and TDO on last LSP.

Mode Availability

¢ Normal and full transparent modes are available in both Scan
Bridge and Stitcher modes.

¢ Transparent LSP mode in Scan Bridge mode only.

* Full transparent mode can be exited only by reset.

Reset Sequence

Reset IgnoreReset Normal Transparent
RESET 0 Full reset Full reset
RESET 1 Full reset Full reset
TRST 0 Full reset Full reset
TRST 1 Ignored Ignored
5-High TMS 0 Full reset Ignored
5-High TMS 1 Ignored Ignored
Addressing After Reset

Scan Bridge mode — Scan instruction register;
data = slot address
Stitcher mode — always active; no addressing

Address Space

Address Type Hex Address TDO, State
. 0x00 to 0x39

Direct address 0x40 to OXFF Normal per 1149.1 std.
Interrogation 0x3A Address out (see AN-1259)
Broadcast 0x3B TRI-STATE®
Multi-Cast 0 0x3C TRI-STATE
Multi-Cast 1 0x3D TRI-STATE
Multi-Cast 2 0x3E TRI-STATE
Multi-Cast 3 0x3F TRI-STATE

Registers
Instruction register 8
Boundary register 22
Bypass register 1
Device ID register 32
Multi-Cast Group register 2
Mode Register 0 8
Mode Register 1 8
Mode Register 2 8
Linear Feedback Shift Register (LFSR) 16
TCK Counter register 32
Shared GPIO ., registers 8
Control register 8
Local Scan Port (LSP) Select register 8

Register Access

Instruction register — transition IEEE-1149.1 TAP controller to
Capture-IR/Shift-IR state

Boundary register — EXTEST or SAMPLE/PRELOAD
Bypass register — BYPASS

Device ID register — IDCODE, UNPARK, PARKTLR, PARKRTI,
PARKPAUSE, GOTOWAIT, LFSRON, LFSROFF, CNTRON, CNTROFF

Multi-Cast Group register - MCGRSEL
Mode Register 0 — MODESEL

Mode Register 1 - MODESEL1

Mode Register 2— MODESEL2

LFSR - LFSRSEL
TCK Counter register —- CNTRSEL
Shared GPIO , registers — SGPIO,

Control register — CONTROLSEL
LSP Select register — LSPSEL

Op-Codes

Instruction Op-Code | Description

BYPASS OxFF Bypass register

EXTEST 0x00 Boundary register
EQKADPLE/PRE— 0x81 Boundary register

IDCODE 0xAA Device ID register

UNPARK 0xE7 Unparks LSPs

PARKTLR 0xC5 Parks LSPs in TLR

PARKRTI 0x84 Parks LSPs in RTI

GOTOWAIT 0xC3 Sends all SCANSTA112s to wait for address
MODESEL 0x8E Mode Register 0

MODESEL1 0x82 Mode Register 1

MODESEL2 0x83 Mode Register 2

MCGRSEL 0x03 Multi-Cast Group register
SOFTRESET 0x88 Parks all LSPs in TLR
LFSRSEL 0xC9 LFSR

LFSRON 0x0C Accumulates signature
LFSROFF 0x8D Stops signature accumulation
CNTRSEL 0xCE TCK Counter register
CNTRON 0xOF Enables TCK counter
CNTROFF 0x90 Disables TCK counter
gEIEAAgléT_ 0x07 Sets bypass register as default data register
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SCANSTA112 Quick Reference

Op-Codes (continued)

Instruction | Op-Code | Description
TSN | bagons | LSt
SGPIO, to SGPIO, | 0xB8 to OxBE Shared GPIO_ register
CONTROLSEL 0x87 Control register
LSPSEL 0x86 LSP Select register
TRANSPARENTEN | 0xA8 Sets transparent mode

General Sequence for Register Writes

1) Set TAP controller to RTI

2) Sequence to Shift-IR (TMS 1-1-0-0)
3) Shiftin op-code to select register (TMS 0)
Example — MODESEL = 0x8E on TDI

Mode Registers

Bit | Mode Reg 0

0
1

~N o g B WwN

LSPO

LSP1

LSP2

TCK Free Run
TDIB-TDOB Loopback
LSP3

LSP4

TCK Counter status

LSP5
LSP6
Reserved
Reserved
Reserved
Reserved

Reserved

| Mode Reg 1

Transparent LSP mode

| Mode Reg 2

LSP0/GPI00
LSP1/GPIO1
LSP2/GP102
LSP3/GPI03
LSP4/GP104
LSP5/GPI05
LSP6/GPI06
LSP7/GPI107

LFSR register — signature compactor; LFSRSEL allows scanning

in a seed or scanning out a signature

4) Sequence to Exit1-IR (TMS 1)

5) Sequence to Update-IR (TMS 1)

6) Returnto RTI(TMS 0)

7) Sequence to Shift-DR (TMS 1-0-0)

8) Shift register contents in (TMS 0) example — Shift 0x01 on
TDl into Mode Register 0 to select LSP 0

9) Sequence to Exit1-DR (TMS 1)

10) Sequence to Update-DR (TMS 1)

11) Return to RTI (TMS 0)

Register Functions
Instruction register — receives op-codes in Shift-IR TAP controller state

Boundary register — all boundary cells connected as a 22-bit
shift register

Bypass register — one-bit bypass data register required by 1149.1
Device ID register — 32-bit read-only register containing device ID code

Multi-Cast Group register — Binary multi-cast group selection
(00=0,01=1, etc.)
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TCK counter — when counter is enabled and LSP is parked,
TCK ¢, drives clock pulses while TCK counter counts down to 0

Pin Descriptions

Shared GPIO,, —in GP10 mode (see Mode Register 2):
| Function

0 0 ™S

1 0 TDO

2 | TDI

3to7 N/A Reserved
Control Registers

Bit | Function Default

0 IgnoreReset 0

1 Transparent TRANS pin

2 Scan Bridge/Stitcher SB/S pin

3 MPSel, & MPSEL,, z pin

4 TLR-TRST TLR_TRST pin

5 TLR-TRST, TLR_TRST, pin

6 Reserved 0

1 Reserved 0

LSP Select register — Stitcher only; selects LSPs to be inserted

in the scan chain

RESET | Resets device regardless of state
ADDMASK | Masks 6 lower-slot address bits
MPSEL, & | Selects master backplane port
SB/S | Selects Scan Bridge or Stitcher mode
LSPsel | Selects LSPs in Stitcher mode
TRANS | E::ebtle_ssttrif:;s:];iw mode at startup or
TLR_TRST | Value of Wm_s, when LSP . is in TLR
TLR_TRST, | As above for LSP6
TRIST,,, TRIST,,, 0 Indicates associated TDO output is
TRIST ;4 TRI-STATE
AQ,, AT, AD,,, A, | Backplane pass-through inputs
Y0q, Y140 Y150, Y15, 0 Backplane pass-through outputs
Saa | Slot identification
OE | Output enable for LSPs
AQ,, A1, | Local pass-through inputs
YO, Y1, 0 Local pass-through outputs
TCKBO,BI' TMSBO,BI,
TDlggg, TDOgy e, 1/0 | Backplane JTAG TAPs
TRSTyy g,
TCK(m-OG), TMS(m-uEL
DI g, 66, 01-08), 1/0 | LSP JTAG TAPs
01-08)
Miscellaneous

* Always reset SCANSTA112 if MPSEL

sy PN changes

e Transparent mode can be set by TRANSPARENTN or
TRANSPARENTEN instruction — must reset SCANSTA112
multiplexer to cancel transparent mode

* LSP Select register defaults to pin setting after reset
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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