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¢ Members of the Texas instruments ® One Boundary-Scan Cel! Per I/O

SCOPE ™ Family of Testability Products Architecture Improves Scan Efficiency
® Members of the Texas instruments ® SCOPE ™ Instruction Set

Widebus™ Family — |EEE Standard 1149.1-1990 Required
® Compatlble With the IEEE Standard Instructions and Optional CLAMP and

1149.1-1990 (JTAG) Test Access Port HIGHZ

Parallei-Signature Analysis at Inputs
Pseudo-Random Pattern Generation
From Outputs

Sample Inputs/Toggle Outputs
Binary Count From Outputs

Device Identification

and Boundary-Scan Architecture

® Inciude D-Type Flip-Flops and Controi
Circuitry to Provide Multiplexed
Transmission of Stored and Real-Time Data

® Bus-Hold Data Inputs Eliminate the Need

~ for External Pullup Resistors — Even-Parity Opcodes
® B-Port Outputs of '"ABTH182652A Devices ® Packaged in 64-Pin Plastic Thin Quad Fiat
Have Equivalent 25-Q2 Series Resistors, So (PM) Packages Using 0.5-mm
No External Resistors Are Required Center-to-Center Spacings and 68-Pin
® State-of-the-Art EPIC-I1B ™ BiICMOS DJesign Ceramic Quad Flat (HV) Packages Using
Significantly Reduces Power Dissipzation 25-mil Center-to-Center Spacings
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description (continued)

In the test mode, the normal operation of the SCOPE™ bus transceivers and registers is inhibited, and the test
circuitry is enabled to observe and contiol the I/O boundary of the device. When enabled, the test circuitry
performs boundary-scan test operations according to the protocol described in IEEE Standard 1149.1-1990.

Four dedicated test pins observe and control the operation of the test circuitry: test data input (TDI), test data
output (TDO), test mode select (TMS), and test clock (TCK). Additionally, the test circuitry performs other testing
functions such as parallel-signature anaiysis (PSA) on data inputs and pseudo-random pattern generation
(PRPG) from data outputs. All testing and scan operations are synchronized to the TAP interface.

Improved scan efficiency is accomplished through the adoption of a one boundary-scan cell (BSC) per I/O pin
architecture. This architecture is implemented in such a way as to capture test data of most interest. A
PSA/COUNT instruction is also included to ease the testing of memories and other circuits where a binary count
addressing scheme is useful.

Active bus-hold circuitry holds unused or floating data inputs at a valid logic level.

The B-port outputs of 'ABTH182652A, wt ich are designed to source or sink up to 12 mA, include 25-Q series
resistors to reduce overshoot and undershoot.

The SN54ABTH18652A and SN54ABT~182652A are characterized for operation over the full military

temperature range of —55°C t0 125°C. The SN74ABTH18652A and SN74ABTH182652A are characterized for
operation from —40°C to 85°C.
FUNCTION TABLE
(normal mode, each 9-bit section)
—_— INPUTS DATA VO OPERATION OR FUNCTION
OEAB OEBA CLKAB CLKBA SAB SBA A1 THRU A9 B1 THRU B9

L H L L X X Input disabled Input disabled Isolation
L H T T X X Input Input Store A and B data
X H T L X X Input Unspecifiedt Store A, hold B
H H T T x3¥ X Input Output Store A in both registers
L X L T X X UnspecifiedT Input Hold A, store B
L L T T X x¥ Output Input Store B in both registers
L L X X X L Output Input Real-time B data to A bus
L L X X X H Output Input Stored B data to A bus
H H X X L X Input Output Real-time A data to B bus
H H X X H X Input Qutput Stored A data to B bus
AL X x M e | ows  oww | Sosasdmecimean

1 The data output functions can be enabled or disabled by i1 variety of level combinations at the OEAB or OEBA inputs. Data input functions are
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs.

% Select control = L: clocks can occur simultaneously.
Select control = H: clocks must be staggered in order to load both registers.
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Figure 1. Bus-Management Functions

{’P TeEXAS
INSTRUMENTS

4-250 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54ABTH18652A, SNS4ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A ~ AUGUST 1983 - REVISED AUGUST 1994

functional block dlagram
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Pin numbers shown are for the PM package.
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Terminai Functions

TERMINAL NAME

DESCRIPTION

12/:\1:121% Normal-function A-bus 1O ports. See function table for normal-mode logic.
1B1-1B9, ) ) )
2B1-2B9 Normal-function B-bus 1O ports. See function table for normal-mode logic.

1CLKAB, 1CLKBA,
2CLKAB, 2CLKBA

Normal-function clock inputs. See function tatie for normal-mode logic.

GND

Ground

10EAB, 20EAB

Normal-function active-high output enables. ee function table for normal-mode logic. An internal pulldown at each
terminal forces the terminal to a high level if left unconnected.

10EBA, 20EBA

Normal-function active-low output enables. Ses function table for normal-mode logic. An internat pullup at each terminal
forces the terminal to a high level if left unconiiected.

1SAB, 1SBA, , o 3 ,
2SAB, 25BA Normal-function select controls. See function table for normal-mode logic.
TCK Tast clock. One of four terminals required by IE =E Standard 1149.1-1990. Test operations of the device are synchronous
to TCK. Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK.
o1 Test data input. One of four terminals required by IEEE Standard 1149.1-1990. TDf is the serial input for shifting data
through the instruction register or selected data register. An internal pullup forces TDI to a high level if left unconnected.
Test data output. One of four terminals requirer! by IEEE Standard 1149.1-1990. TDO is the serial output for shifting data
TDO } . ) I =
through the instruction register or selected data register.
™S Test mode select. One of four terminals required by IEEE Standard 1149.1-1990. TMS directs the device through its TAP
controller states. An internal puliup forces TMS to a high level if left unconnected.
vee Supply voltage

4-262
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T™MS = H

test architecture

Serial-test information is conveyed by rmeans of a 4-wire test bus or TAP, that conforms to IEEE Standard
1149.1-1990. Test instructions, test data, and test control signals all are passed along this serial-test bus. The
TAP controller monitors two signals from the test bus, namely TCK and TMS. The TAP controller extracts the
synchronization (TCK) and state control (TMS) signals from the test bus and generates the appropriate on-chip
control signals for the test structures in the device. Figure 2 shows the TAP-controller state diagram.

The TAP controller is fully synchronous to the TCK signal. Input data is captured on the rising edge of TCK and
output data changes on the falling edge of TCK. This scheme ensures data to be captured is valid for fully
one-half of the TCK cycle.

The functional block diagram illustrates the IEEE Standard 1149.1-1990 4-wire test bus and boundary-scan
architecture and the relationship among the test bus, the TAP controller, and the test registers. As illustrated,
the device contains an 8-bit instruction register and four test-data registers: a 48-bit boundary-scan register, a
3-bit boundary-control register, a 1-bit bypass register, and a 32-bit device-identification register.

Test-Logic-Reset

TMS =L

D'rms:r« TMS = H TMS =H
Run-Test/dle X Select-DR-Scan Select-IR-Scan
N

T™MS =L TMS =L TMS =L
——— TMS=H TMS= Hﬂ:
< Capture-DR > ¢ Capture-IF
TMS =L
TMS =L
N T™MS = H
T™MS = H f———T——
— ExIt1-DR
~_ 7/
T™MS =L
(\ Pause-DR
T™S = L<}_:
N T™MS=H
— e TMS:=L T™MS = L ——3
< Exit2-DR Exit2-IR
~ 7 N
. T™MS=H TMS = H
< Update-DR > < Update—T>4—‘
IMS =H T™MS =L TMS = H TMS =L

Figure 2. “AP-Controller State Diagram
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state diagram description

The TAP controller is a synchronous finite state machine that provides test control signals throughout the device.
The state diagram is illustrated in Figure 2 and is in accordance with IEEE Standard 1149.1-1990. The TAP
controller proceeds through its states based on the level of TMS at the rising edge of TCK.

As illustrated, the TAP controller consists of 16 stales. There are six stable states (indicated by a looping arrow
in the state diagram) and ten unstable states. A stable state is a state the TAP controller can retain for
consecutive TCK cycles. Any state that does not meet this criterion is an unstable state.

There are two main paths through the state diagram: one to access and control the selected data register and
one to access and control the instruction register. Only one register can be accessed at a time.

Test-Logic-Reset

The device powers up in the Test-Logic-Reset stats. In the stable Test-Logic-Reset state, the test logic is reset
and is disabled so that the normal logic function of the device is performed. The instruction register is reset to
an opcode that selects the optional IDCODE instruction, if supported, or the BYPASS instruction. Certair data
registers also can be reset to their power-up values.

The state machine is constructed such that the TAI> controller returns to the Test-Logic-Reset state in no more
than five TCK cycles if TMS is left high. The TME pin has an internal pullup resistor that forces it high if left
unconnected or if a board defect causes it to be open circuited.

Forthe '"ABTH18652A and"'ABTH182652A, the ins ruction register is reset to the binary value 10000001, which
selects the IDCODE instruction. Bits 47 —46 in the boundary-scan register are reset to logic 0 while bits 45-44
are reset to logic 1, ensuring that these cells, which control A-port and B-port outputs, are set to benign
values (i.e., if test mode were invoked, the outputs would be at high-impedance state). Reset values of other
bits in the boundary-scan register should be considered indeterminate. The boundary-control register is reset
to the binary value 010, which selects the PSA test operation.

Run-Tesvtldie

The TAP controller must pass through the Run-Test'Idle state (from Test-Logic-Reset) before executing any test
operations. The Run-Test/Idle state also can be eatered following data-register or instruction-register scans.
Run-Test/ldle is a stable state in which the test logic can be actively running a test or can be idle. The test
operations selected by the boundary-control register are performed while the TAP controller is in the
Run-Test/Idle state.

Select-DR-Scan, Select-IR-Scan

No specific function is performed in the Select-DR-{can and Select-IR-Scan states, and the TAP controller exits
either of these states on the next TCK cycle. The:e states allow the selection of either data-register scan or
instruction-register scan.

Capture-DR

When a data-register scan is selected, the TAP controlier must pass through the Capture-DR state. In the
Capture-DR state, the selected data register can capture a data value as specified by the current instruction.
Such capture operations occur on the rising edge of TCK upon which the TAP controller exits the Capture-DR
state.

Shift-DR

Upon entry to the Shift-DR state, the data register is placed in the scan path between TD1 and TDO, and ¢n the
first falling edge of TCK, TDO goes from the high-irpedance state to an active state. TDO enables to the logic
level present in the least significant bit of the selected data register.
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Shift-DR (continued)

While in the stable Shift-DR state, data is serially shifted through the selected data register on each TCK cycle.
The first shift occurs on the first rising edge of TCK after entry to the Shift-DR state (i.e., no shifting occurs during
the TCK cycle in which the TAP controller changes from Capture-DR to Shift-DR or from Exit2-DR to Shift-DR).
The last shift occurs on the rising edge of TCK upon which the TAP controlier exits the Shift-DR state.

Exit1-DR, Exit2-DR

The Exit1-DR and Exit2-DR states are temporary states that end a data-register scan. It is possible to return
to the Shift-DR state from either Exit1-DR or Exit2-DR without recapturing the data register. On the first falling
edge of TCK after entry to Exit1-DR, TD® goes from the active state to the high-impedance state.

Pause-DR

No specific function is performed in the stable Pause-DR state, in which the TAP controller can remain
indefinitely. The Pause-DR state suspends and resumes data-register scan operations without loss of data.

Update-DR

If the current instruction calls for the selected data register to be updated with current data, such update occurs
on the falling edge of TCK following entry to the Update-DR state.

Capture-IR

When an instruction-register scan is selected, the TAP controller must pass through the Capture-IR state. Inthe
Capture-IR state, the instruction register captures its current status value. This capture operation occurs on the
rising edge of TCK upon which the TAP controller exits the Capture-IR state. For the "ABTH18652A and
‘ABTH182652A, the status value loaded in the Capture-IR state is the fixed binary value 10000001.

Shift-IR

Upon entry to the Shift-IR state, the instr.iction register is placed in the scan path between TDI and TDO, and
on the first falling edge of TCK, TDO goes from the high-impedance state to an active state. TDO enables to
the logic level present in the least significant bit of the instruction register.

While in the stable Shift-IR state, instruction data is serially shifted through the instruction register on each TCK
cycle. The first shift occurs on the first rising edge of TCK after entry to the Shift-IR state (i.e., no shifting occurs
during the TCK cycle in which the TAP controller changes from Capture-IR to Shift-IR or from Exit2-IR to
Shift-IR). The last shift occurs on the risir-g edge of TCK upon which the TAP controller exits the Shift-IR state.

Exit1-IR, Exit2-IR

The Exit1-IR and Exit2-IR states are temporary states that end an instruction-register scan. it is possible to
return to the Shift-IR state from either Exit1-IR or Exit2-IR without recapturing the instruction register. On the
first falling edge of TCK after entry to Ex:it1-IR, TDO goes from the active state to the high-impedance state.

Pause-IR

No specific function is performed in the stable Pause-IR state, in which the TAP controller can remain indefinitely.
The Pause-IR state suspends and resunmes instruction-register scan operations without loss of data.

Update-iR

The current instruction is updated and takes effect on the falling edge of TCK following entry to the Update-IR
state.
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register overview

With the exception of the bypass and device-identification registers, any test register can be thought of as a
serial-shift register with a shadow latch on each bit. The bypass and device-identification registers differ in that
they contain only a shift register. During the appropriate capture state (Capture-IR for instruction register,
Capture-DR for data registers), the shift register can be parallel loaded from a source specified by the current
instruction. During the appropriate shift state (Shift-IR or Shift-DR), the contents of the shift register are shifted
out from TDO while new contents are shifted in at TDI. During the appropriate update state (Update-IR or
Update-DR), the shadow latches are updated from the shift register.

instruction register description

TDI

The instruction register (IR) is eight bits long and tetis the device what instruction is to be executed. Information
contained in the instruction includes the mode of operation (either normal mode, in which the device performs
its normal logic function, or test mode, in which the normal logic function is inhibited or altered), the test operation
to be performed, which of the four data registers is to be selected for inclusion in the scan path during
data-register scans, and the source of data to be captured into the selected data register during Capture-DR.

Table 3 lists the instructions supported by the 'ABTH18652A and "ABTH182652A. The even-parity feature
specified for SCOPE™ devices is supported in this device. Bit 7 of the instruction opcode is the parity bit. Any
instructions that are defined for SCOPE™ devices but are not supported by this device defauit to BYPASS.

During Capture-IR, the IR captures the binary value 10000001. As an instruction is shifted in, this value is shifted
out via TDO and can be inspected as verification that the IR is in the scan path. During Update-IR, the value
that has been shifted into the IR is loaded into shadow latches. At this time, the current instruction is updated
and any specified mode change takes effect. At power up or in the Test-Logic-Reset state, the IR is reset to the
binary value 10000001, which selects the IDCODE instruction. The IR order of scan is illustrated in Figure 3.

Bit7
—» Parity || Bis || Bits || Bits || Bitsa | Btz || Bit1 || B0 | 4 ypo
(MSB) (LSB)

Figure 3. Instruction Register Order of Scan
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data register description

boundary-scan-register

The boundary-scan register (BSR) is 48 bits long. It contains one boundary-scan cell (BSC) for each
normal-function input pin and one BSC for each normal-function I1/O pin (one single cell for both input data and
output data). The BSR is used 1) to store test data that is to be applied externally to the device output pins,
and/or 2) to capture data that appears internally at the outputs of the normal on-chip logic and/or externally at
the device input pins.

The source of data to be captured into the BSR during Capture-DR is determined by the current instruction. The
contents of the BSR can change during Run-Test/Idle as determined by the current instruction. At power up or
in Test-Logic-Reset, BSCs 4746 are reset to logic 0, while BSCs 45—-44 are reset to logic 1, ensuring that these
cells, which control A-port and B-port ocutputs, are set to benign values (i.e., if test mode were invoked, the
outputs would be at high-impedance stats). Reset values of other BSCs should be considered indeterminate.

The BSR order of scan is from TDI through bits 470 to TDO. Table 1 shows the BSR bits and their associated
device pin signals.

Table 1. Boundary-Scan-Reglster Configuration

BSR BIT DEVICE BSR BIT DEVICE BSR BIT DEVICE
NUMBER SIGNAL NUMBER SIGNAL NUMBER SIGNAL
47 20EAB 35 2A9-1/10 17 2B89-1/10
46 10EAB 34 2AB-1/O 16 2B8-/0
45 20EBA 33 2A7-1/0 15 2B7-/0
44 10EBA 32 2A6-1/0 14 2B6-1/0
43 2CLKAB 31 2A5-I/0 13 2B5-1/0
42 1CLKAB 30 2A4-110 12 2B4-1/0
41 2CLKBA 29 2A3-I/0 A 2B3-I/0
40 1CLKBA 28 2A2-1/0 10 2B2-1/0
39 2SAB 27 2A1-1/0 9 2B1-1/0
38 1SAB 26 1A9-/0 8 1Bg-1/O
37 2SBA 25 1A8-1/0 7 1B8-1/0
36 1SBA 24 1A7-40O 6 1B7-1/0
— —_ 23 1A6-1/0 5 1B6-1/0
— —_ 22 1A5-1/10 4 1B5-1/10
— — 21 1A4-1/0 3 1B4-1/0
— —_ 20 1A3-1/0 2 1B3-1/0
— — 18 1A2-1/0 1 1B2-1/0
— — 18 1A1-1/0 0 1B1-1/0
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boundary-control register

The boundary-control register (BCR) is three bits long. The BCR is used in the context of the RUNT instruction
to implement additional test operations not included in the basic SCOPE™ instruction set. Such operations
include PRPG, PSA, and binary count up (COUNT). Table 4 shows the test operations that are decoded by the

BCR.

During Capture-DR, the contents of the BCR are not changed. At power up or in Test-Logic-Reset, the BCR is
reset to the binary value 010, which selects the PSA test operation. The BCR order of scan is illustrated in

Figure 4.

Bit2

™ —> use)

Bit1

BitO
(LSB)

— TDO

Figure 4. Boundary-Control Register Order of Scan

bypass register

The bypass register is a 1-bit scan path that can be selected to shorten the length of the system scan path,
reducing the number of bits per test pattern that must be applied to complete a test operation. During
Capture-DR, the bypass register captures a logic 0. The bypass register order of scan is illustrated in

Figure 5.

DI —» B8ito [—» TDO

Figure 5. Bypass Register Order of Scan
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device-identification register
The device-identification register (IDR) is 32 bits long. It can be selected and read to identify the manufacturer,
part number, and version of this device.
For the "ABTH18652A , the binary value C0000000000000101010000000101111 (0002A02F, hex) is captured
(during Capture-DR state) in the IDR to identify this device as Texas Instruments SN54/74ABTH18652A.

Forthe 'ABTH182652A , the binary value D0000000000000101110000000101111 (0002E02F, hex) is captured
(during Capture-DR state) in the IDR to identify this device as Texas Instruments SN54/74ABTH182652A.

The IDR order of scan is from TDI through bits 310 to TDO. Table 2 shows the IDR bits and their significance.

Table 2. Device-ldentification-Register Configuration

SCBS167A - AUGUST 1993 - REVISED AUGUST 1994
P

IDR BIT IDENTIFICATION IDR BIT IDENTIFICATION IDR BIT IDENTIFICATION
NUMBER SIGNIFICANCE NUMBER SIGNIFICANCE NUMBER SIGNIFICANCE
31 VERSION3 27 PARTNUMBER15 11 MANUFACTURER10t
30 VERSION2 26 PARTNUMBER14 10 MANUFACTURER0gT
29 VERSION?1 26 PARTNUMBER13 9 MANUFACTURERO8T
28 VERSIONO 24 PARTNUMBER12 8 MANUFACTURER07T
— — 24 PARTNUMBER11 7 MANUFACTURERO06T
— — 2 PARTNUMBER10 6 MANUFACTURER05t
— - 21 PARTNUMBER09 5 MANUFACTURERQ4t
— — 20 PARTNUMBER08 4 MANUFACTURERO3t
— — 16 PARTNUMBERO07 3 MANUFACTURER02t
— — 18 PARTNUMBER06 2 MANUFACTURERO1t
— — 17 PARTNUMBERO05 1 MANUFACTURER00t
— — 1€ PARTNUMBERO4 0 LOGIC1T
_— — 1€ PARTNUMBERO3 — —
—_— — 14 PARTNUMBERQ2 —_ —
— —_ 18 PARTNUMBERO1 — —
— — 12 PARTNUMBEROO — —_

1 Note that for T1 products, bits 11~0 of the device-identification register always contain the binary value 000000101111

(02F, hex).
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instruction-register opcode description

The instruction-register opcodes are shown in Table 3. The following descriptions detail the operation of each

instruction.

Table 3. Instruction-Register Opcodes

T
T B0 SCOPE OPCODE DESCRIPTION SELECTED DATA MODE
MSB - LSB

00000000 EXTEST Boundary scan Boundary scan Test
10000001 IDCODE Identification read Device identification Normail
10000010 SAMPLE/PRELOAD Sample boundary Boundary scan Normal
00000011 BYPASSH Bypass scan Bypass Normazi
10000100 BYPASSE Bypass scan Bypass Normel
00000101 BYPASST Bypass scan Bypass Normel
00000110 HIGHZ Control boundary to high impedance Bypass Modified test
10000111 CLAMP Control boundary to 1/0 Bypass Test
10001000 BYPASST Bypass scan Bypass Normail
00001001 RUNT Boundary run test Bypass Test
00001010 READBN Boundary read Boundary scan Normal
10001011 READBT Boundary read Boundary scan Test
00001100 CELLTST Boundary self test Boundary scan Normal
10001101 TOPHIP Boundary toggle outputs Bypass Test
10001110 SCANCN Boundary-control register scan Boundary controf Normal
00001111 SCANCT Boundary-control register scan Boundary contro! Test
All others BYPASS Bypass scan Bypass Normal

M3IA3Hd 1ONAOHd

1 Bit 7 is used to maintain even parity in the 8-bit instruction.
t The BYPASS instruction is executed in lieu of a SCOPE ™ instructicn that is not supported in the "ABTH18652A or ’ABTH182652A.

boundary scan

This instruction conforms to the IEEE Standard 1149.1-1990 EXTEST instruction. The BSR is selected in the
scan path. Data appearing at the device input and I/O pins is captured in the associated BSCs. Data that has
been scanned into the I/O BSCs for pins in the output mode is applied to the device I/O pins. Data present at
the device pins, except for output enables, is passed through the BSCs to the normal on-chip logic. For I/O pins,
the operation of a pin as input or output is determined by the contents of the output-enable BSCs (bits 4744
of the BSR). When a given output enable is active (logic 0 for OEBA, logic 1 for OEAB), the associated I/0 pins
operate in the output mode. Otherwise, the I/O pins operate in the input mode. The device operates in the test
mode.

identification read

This instruction conforms to the IEEE Standard 1149.1-1890 IDCODE instruction. The IDR is selected in the
scan path. The device operates in the normal moce.

sample boundary

This instruction conforms to the IEEE Standard 1149.1-1990 SAMPLE/PRELOAD instruction. The BSR is
selected in the scan path. Data appearing at the device input pins and I/O pins in the input mode is captured
in the associated BSCs, while data appearing at the outputs of the normal on-chip logic is captured in the BSCs
associated with I/O pins in the output mode. The device operates in the normal mode.
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bypass scan

This instruction conforms to the IEEE Standard 1149.1-1990 BYPASS instruction. The bypass register is
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. The device
operates in the normal mode.

control boundary to high impedance

This instruction conforms to the IEEE Standard 1149.1a-1993 HIGHZ instruction. The bypass register is
selected in the scan path. A logic 0 valiie is captured in the bypass register during Capture-DR. The device
operates in a modified test mode in which all device I/O pins are piaced in the high-impedance state, the device
input pins remain operational, and the normal on-chip logic function is performed.

control boundary to 1/0

This instruction conforms to the IEEE Standard 1149.1a-1993 CLAMP instruction. The bypass register is
selected in the scan path. A logic 0 value is captured in the bypass register during Capture-DR. Data in the I/0
BSCs for pins in the output mode is appied to the device I/O pins. The device operates in the test mode.

boundary-run test

The bypass register is selected in the scan path. A logic O value is captured in the bypass register during
Capture-DR. The device operates in the test mode. The test operation specified in the BCR is executed during
Run-Test/Idle. The five test operations decoded by the BCR are: sample inputs/toggle outputs (TOPSIP),
PRPG, PSA, simultaneous PSA and PRPG (PSA/PRPG), and simultaneous PSA and binary count up
(PSA/COUNT).

boundary read

The BSR is selected in the scan path. The value in the BSR remains unchanged during Capture-DR. This
instruction is useful for inspecting data after a PSA operation.

boundary self test

The BSR is selected in the scan path. Al. BSCs capture the inverse of their current values during Capture-DR.
In this way, the contents of the shadow latches can be read out to verify the integrity of both shift-register and
shadow-latch elements of the BSR. The device operates in the normal mode.

boundary toggle outputs

The bypass register is selected in the «.can path. A logic O value is captured in the bypass register during
Capture-DR. Data in the shift-register elements of the selected output-mode BSCs is toggled on each rising
edge of TCK in Run-Test/Idle, updated in the shadow latches, and applied to the associated device I/0 pins on
each falling edge of TCK in Run-Test/Idle. Data in the input-mode BSCs remains constant. Data appearing at
the device input or I/O pins is not capturad in the input-mode BSCs. The device operates in the test mode.

boundary-control-register scan

The BCR is selected in the scan path. The value in the BCR remains unchanged during Capture-DR. This
operation must be performed before a boundary-run test operation to specify which test operation is to be
executed.

s
INSTRUMENTS

POST O-FICE BOX 655303 ® DALLAS, TEXAS 75265 4-261

PRODUCT PREVIEW



M3IA3Hd 10NnA0Hd

SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS1687A—- AUGUST 1993 - REVISED AUGUST 1994

boundary-control-register opcode description

The BCR opcodes are decoded from BCR bits -0 as shown in Table 4. The selected test operation is
performed while the RUNT instruction is executed in the Run-Test/Idle state. The following descriptions detail
the operation of each BCR instruction and illustrate the associated PSA and PRPG algorithms.

Table 4. Boundary-Control-Register Opcodes

BINARY CODE
BiIT2-BITO DESCRIPTION
MSB - LSB

X00 Sample inputs/toggle cutputs (TOPSIP}
X01 Pseudo-random patter generation/36-bit mode (PRPG)
X10 Parallel-signature analysis/36-bit mode (PSA)
011 Simultaneous PSA anc PRPG/18-bit mode (PSA/PRPG)
111 Simultaneous PSA anc binary count up/18-bit mode (PSA/COUNT)

While the control input BSCs (bits 47-36) are not included in the toggle, PSA, PRPG, or COUNT algorithms,
the output-enable BSCs (bits 47—-44 of the BSR) control the drive state (active or high impedance) of the
selected device output pins. These BCR instructions are valid only when both bytes of the device are operating
in one direction of data flow (that is, 1OEAB = 10EBA and 20EAB = 20EBA) and in the same direction of data
flow (that is, 1TOEAB = 20EAB and 10EBA = 20EBA). Otherwise, the bypass instruction is operated.

sample inputs/toggle outputs (TOPSIP)

Data appearing at the selected device input-mode: 1/O pins is captured in the shift-register elements of the
associated BSCs on each rising edge of TCK. Datz in the shift-register elements of the selected output-mode
BSCs is toggled on each rising edge of TCK, updated in the shadow latches, and applied to the associated
device |/O pins on each falling edge of TCK.
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pseudo-random pattern generation (PRPG)

A pseudo-random pattern is generated in the shift-register elements of the selected BSCs on each rising edge
of TCK, updated in the shadow latches, and applied to the associated device output-mode 1/O pins on each
falling edge of TCK. Figures 6 and 7 illustrate the 36-bit linear-feedback shift-register algorithms through which
the patterns are generated. An initial s¢:ed value should be scanned into the BSR before performing this
operation. A seed value of all zeroes does not produce additional patterns.

2A9-1/0  2A8-/0  2AT-/Q  2A6-HO 2A5-HO 2A4-/0  2A3-I/O  2A2-I0  2A1-/O

1A9-/0  1A8/O 1A7-10 1A6IO 1A5-/0 1A4-/O 1A3-VO 1A2-/0 1A1-/O

niniiininisisininis

2B9-/O 2B8-/O 2B7-10 2B6&I/O0O 2BS5-VO 2B4-/O 2B3-VO 2B2-/0 2B1-I/0

T AT

1B$-/O 1B84/O 1B7-kO0 1B6-WO 1B5/O 1B4-JO 1B3-VO 1B2-/O 1B1-I0
Figure 6. 36-Bit PRPG Configuiation (10EAB = 20EAB = 1, 10EBA = 20EBA = 1)

*
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 4-263

PRODUCT PREVIEW



M3IA3Hd 10NAO0Hd

SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 - REVISED AUGUST 1994

2B9-/0 2B8-/O 2B7-/0 2B6-/O 2B5VO 2B4-/O 2B3-/O 2B2-/O 2B1-l/0

minininigininininis

1B¢-/O 1B8-/O 1B7-/Q 1Bs-/O 1B5-I/lO 1B4-yO 1B3-/O 1B2-/O 1B1-l/O

A A HHH M

4__—“_£"__
T T 7T 7T 7 T 3 T

2A8-I/0  2A81/0 2A7-/O 2A6-/0 2AS51/0 2A4-/0 2A3-I/IO  2A2-1/0 2A1-HO

o> 1w w g L

1AG-/0  1ABHO 1ATHO  1A6-/IO 1A5HO 1A4O 1A3IO 1A2:O 1A1-l/O
Figure 7. 36-Bit PRPG Configuration (1OEAB = 20EAB = 0, 10EBA = 20EBA = 0)
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parallel-signature analysis (PSA)
Data appearing at the selected device input-mode I/0 pins is compressed into a 36-bit parailel signature in the
shift-register elements of the selected BSCs on each rising edge of TCK. Data in the shadow latches of the
selected output-mode BSCs remains constant and is applied to the associated device I/O pins. Figures 8 and 9
itlustrate the 36-bit linear-feedback shift-register algorithms through which the signature is generated. An initial
seed value should be scanned into the BSR before performing this operation.

2A9-/O  2A8-O 2AT-VO 2A6-I0 2AS5-/O 2A4-UO 2A3-I/O 2A2-I0 2A1-I/0

1A8-/0  1A8HO ~A7-/0 1A61HO 1A5/0O 1A4-/O 1A3-/O 1A2-/0 1A1-I/O

289-/0 2B8-/0 2B7-/0 2B6-H/O 2B5/O 2B4-/O 2B3-/O 2B2-/O0 2B1-/O

= 1B9-/O 1B8-KO 1B7-/0 1B&KO 1B5-/O 1B4-1/O 1B3-#O 1B2-/O 1B1-/O

Figure 8. 36-Bit PSA Configuration ({OEAB = 20EAB = 1, 10EBA = 20EBA = 1)
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e

2B9-/0 288-/0 2B7-/O 2R6-/0 2B5-/O 2B4-/O 2B3-WO 2B2-/O 2B1-VO

0 ey

18g-¥O 1B8-/O 1B7-/O 1B6-I/O 1BSHWO 1B4/O 1B3-/O 1B2-/O 1B1-IO

A8 88800080

S

2AQ-/0 2A8-/0 2A7-HO 24610 2A5/O 2A4-/I0 2A3-/0 2A2-/0 2A1-KO

%WDM&

1AG-/O  1A8-/0 1A7-/0 146-/0 1A5-/O 1A4/O 1A3-/I0 1A2/0 1A1-1O

Figure 9. 36-Bit PSA Configuration (10EAB = 20EAB = 0, 10EBA = 20EBA = 0)
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simultaneous PSA and PRPG (PSA/PRPG)

Data appearing at the selected device input-mode /O pins is compressed into an 18-bit parallel signature in the
shift-register elements of the selected input-mode BSCs on each rising edge of TCK. At the same time, an 18-bit
pseudo-random pattern is generated in tha shift-register elements of the selected output-mode BSCs on each
rising edge of TCK, updated in the shadow latches, and applied to the associated device I/0 pins on each falling
edge of TCK. Figures 10 and 11 illustrate the 18-bit linear-feedback shift-register algorithms through which the
signature and patterns are generated. An nitial seed value should be scanned into the BSR before performing
this operation. A seed value of all zeroes does not produce additional patterns.

2A9-/O 2A8-I0 2A7-/0 2A6-/0 2A5-/Q 2A4-1/O 2A3-/0 2A2-/O 2A1-1/O
I \.
y
(D
1A9-/O 1A8-/O 1A7-/0 1A6-HO 1AS-I/O 1A4-1/0 1A3-IO 1A2-/0 1A1-)/O

o oy

—— | —

T

2B9-VO 2B8-/O 2u7-/0 2B6-YO 2BS1/O 2B4-/O 2B3-/Ol 2B2-/C 2B1-/0

S0 00000000

@ =D 1B¢-/O 1B8-HO 1H7-YO 1B6-/O 1B5KO 1B4-/O 1B3-/O 1B2-/O 1B1-l/0

Figure 10. 18-Bit PSA/PRPG Configuration (10EAB = 20EAB = 1, 1OEBA = 20EBA = 1)
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O

2B9-/O 2B8&I/O 2B7-lO 2B6-HO 2B5-/O 2B4-/O 2B3-/O 2B2-/O 2B1-/O

\'."/*R‘
1B9-¥O 1B&WO 1B87-¥O0 18610 1B5-VO 184-/0 1B3-¥O 1B2-/0 1B1-1/O0

FEEET T
Q00000 HoL

2A8-/0 2A8-I/0 2AT7-/O 2A&IQ 2AS5-1/0 2A4-YO 2A3-HOL 2A2/Q 2A1-I/0

0 g0 00000

N\

1A9-/O 1AB-/O 1A7-/0 ABUO 1A5-/0 1A4-VO 1A3-/O 1A2-/0 1A1-I/IO

Figure 11. 18-Bit PSA/PRPG Configuration (10EAB = 20EAB = 0, 10EBA = 20EBA = 0)
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simultaneous PSA and binary count up (PSA/COUNT)

Data appearing at the selected device input-mode I/0 pins is compressed into an 18-bit parallel signature in the
shift-register elements of the selected input-mode BSCs on each rising edge of TCK. Atthe same time, an 18-bit
binary count-up pattern is generated in the shift-register elements of the selected output-mode BSCs on each
rising edge of TCK, updated in the shadow latches. and applied to the assaciated device I/O pins on each falling
edge of TCK. Figures 12 and 13 illustrate the 18-bit linear-feedback shift-register algorithms through which the
signature is generated. An initial seed value should be scanned into the BSR before performing this operation.

2A8-/0  2A8-1/0 2A7-/0 2A6-HO 2A5-/O 2A4I/0 2A3/0 2A2-HO 2A1-/O
AV
+\4
1A8-/0 1A8-/O 1A7-/0 1A6-/O 1A5-/0 1A4-/O 1A3-/0 1A2-/0 1A1-I/O

@

0L 3L

2B9-/O 2B8-/O 2B7-/O 2B6-/O 2B5-/O 2B4-/O 2B3-/O 2B2-/0 2B1-/O

840000000008

= 1B9-/O 1B8-/O 1E7-/O 1B6-HO 1BS-/O 1B4-YO 1B3-/O 1B2-/O 1B1-1/O

Figure 12. 18-Bit PSA/COUNT Configuration (10EAB = 20EAB = 1, 10OEBA = 20EBA =z 1)
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2B9-/O 2B8-/O 2B7-/O0 2B6-VO 2B5-/O 2B4-/O 2B3I-O 2820 2B1-1/O

808 O B0 aP

£

MSB

y
&

1Bg-/O 1B8-V/O 1B7-VO 1B6-l/O 1B5-/O 1B4-/O 1B3-/O 1B2-/O 1B1-1/0

FEEEEre e

.

JOUUUDEE

2A9-/I0  2AB-VO 2A7-/O 2AG/O 2A5-/0 2A4-/O 2A3NO 2A2-10 2A1-1/O

440000000000

1AS-VO  1A8-/0 1A7-/0 1AB-/0 1A5-/O 1A4-/O 1A3-IIO0 1A2-/O 1A1 Ule]

Figure 13. 18-Bit PSA/COUNT Configuration (1OEAB = 20EAB = 0, 10EBA = 20EBA = 0)
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timing description

All test operations of the ‘ABTH18652A and ‘ABTH182652A are synchronous to TCK. Data on the TDI, TMS,
and normal-function inputs is captured on the rising edge of TCK. Data appears on the TDO and normal-function
output pins on the falling edge of TCK. The TAP controller is advanced through its states (as illustrated in
Figure 2) by changing the value of TMS cn the falling edge of TCK and then applying a rising edge to TCK.

A simple timing example is illustrated in Figure 14. In this example, the TAP controller begins in the
Test-Logic-Reset state and is advanced through its states as necessary to perform one instruction-register scan
and one data-register scan. While in the Shift-IR and Shift-DR states, TDl is used to input serial data, and TDO
is used to output serial data. The TAP controlter is then returned to the Test-Logic-Reset state. Table 5 explains
the operation of the test circuitry during each TCK cycle.

Table 5. Explanation of Timing Example

ovoLees) | AFTER TCK DESCRIPTION

; Test-Logic-Reset ;héli;ss :r:zgr;gt;:g fo a lo jic 0 value on the falling edge of TCK to begin advancing the TAP controller toward

2 Run-Test/Idle

3 Select-DR-Scan

4 Select-IR-Scan

5 Gapture-IR The IR captures the 8-1 it binary value 10000001 on the rising edge of TCK as the TAP controller exits the
Capture-IR state.

6 Shift-IR TDQ pecomes active ar d TDI is made valid on the faliing edge of TCK. The first bit is shifted into the TAP on
the rising edge of TCK s the TAP controller advances to the next state.
One bit is shifted into tha IR on each TCK rising edge. With TDI held at a logic 1 value, the 8-bit binary value

7-13 Shif-IR 11111 1is sgrially scarned into the IR. At thg same time, the 8-F>it binary value 10000001 is serially scanned

out of the IR via TDO. In TCK cycle 13, TMS is changed to a logic 1 value to end the IR scan on the next TCK
cycle. The last bit of the instruction is shifted as the TAP confroller advances from Shift-iR fo Exit1-IR.

14 Exit1-IR TDO becomes inactive tgoes to the high-impedance state) on the falling edge of TCK.

15 Update-IR The IR is updated with the new instruction (BYPASS) on the falling edge of TCK.

16 Select-DR-Scan

17 Capture-DR g;zttsirgelgs; ;zteagties.ter castures a logic 0 value on the rising edge of TCK as the TAP controller exits the

18 Shift-DR TDQ b.ecomes active ard TDI is made valid on the falling edge of TCK. The first bit is shifted into the TAP on
the rising edge of TCK &s the TAP controller advances to the next state.

19--20 Shift-DR The binary vaiue 101 is shifted in via TDI, while the binary value 010 is shifted out via TDO

21 Exit1-DR TDO becomes inactive (goes to the high-impedance state) on the falling edge of TCK.

22 Update-DR in general, the selected Jata register is updated with the new data on the falling edge of TCK.

23 8elect-DR-Scan

24 Select-1R-Scan

25 Test-Logic-Reset | Test operation complete 1
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1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

TCK
T™MS
vvvvvvvvvvvvvq WA VAV W W N WA WL W NN NN NN NN
DI SRR LRERERRAK RIEERRRRRK
TDO
L} s c [+ [+ 4 o> c [+ 4 o« < 0@ [ S
1K S181|%¢ £ zl3181¢9 3 g(3|5|8 3
c|1312|2|5 z Elg12|8| £ |Z|g|d|%]|&
wp (5| 8 |e (g8 7 SR £ 2 > A AR NS
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Figure 14. Timing Example

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply vORage raNge, VoG « - v v ov oo vet e e e e e e -05Vto7V
Input voltage range, V|: except /O ports (see Note 1) .. ... it -05Vto7V
MOports(seeNote 1) . ... oot i -05Vto55V

Voltage range applied to any output in the high state or power-off state, Vo ............. -0.5Vteb55V
Current into any output in the low state, Io: SNS4ABTH18652A .............. ... i, 96 mA
SN54ABTH182652A (AportorTDO) ................. 96 mA

SN54ABTH182652A (Bport) .......covvieenennnn... 30 mA

SN74ABTH18652A ... .......c.iiiiiiiiiiianann.. 128 mA

SN74ABTH182652A (Aportor TDO} ................ 128 mA

SN74ABTH182652A (Bport) .......cvvvivevniinnn... 30 mA

Input clamp current, ik (V) <0) .............. e e e e e -18 mA
Output clamp current, Iok (VO < 0) ..o e e e e -50 mA
Maximum package power dissipation at Ta = 55°C (in still air) (seeNote 2) .................... 885 mw
Storage temperaturerange .................. e e e e —-66°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. Forthe SN74ABTH18652A and SN74ABTH182652A (PM package), the power derating factor for ambient temperatures greater
than 55°C is -=10.5 mW/°C.
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SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 ~ REVISED AUGUST 1994

recommended operating conditions

SNS4ABTH18652A | SN74ABTH18652A UNIT
MIN  MAX MIN  MAX
vee Supply voltage 4.5 5.5 45 5.5 \
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 v
V| Input voltage 0 Vce 0 Voo '
loM High-level output current -24 ~32 mA
loL Low-level output current 48 64 mA
At/av Input transition rise or fall rate 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
electrical characteristics over recomrnended operating free-air temperature range (unless
otherwise noted) (see Note 3)
Ta =25°C SN54ABTH18662A | SN74ABTH18652A
PARAMETER TEST CONDITIONS A UNIT
MIN TYPT  MAX MIN  MAX MIN  MAX
VIK Voc=45V, l|=-18mA -1.2 -1.2 ~1.2 \%
Voc=45V, IoH=-3mA 25 25 25
Voo =5V, IOH=-3mA 3
VOH v
Ve =45V, loH=—24mA 2
Voc =45V, loH=-32mA 2" 2
oL = 48 mA 0.55 0.55
VoL Voo =45V Vv
IoL = 64 mA 0.55" 0.55
Voo =0t 5.5V,
‘ CLK, §, TCK V) = VoG or GND 11 11 11 "
|
Voe=55V, .
A or B ports V| = VGG or GND +20 120 +20
OEAB 150 150 150
hH OEBA, TDI. [Vec=55V,  Vi=Vco A
™S 10 10 10
OEAB -10 -10 -10
V=55V, V=
i OEBA, TDI. |VocC =55V,  V|=GND 150 150 150 | M
T™S
| AorBoots |V 45V V=08V 75 220 500 75 500
ol S =4,
Ithold) po ce V=2V 75 _180 -500 75 s |
Voo =2.1Vte55VY,
IOZHi Vo=27V, o 10 10 10 uA
OE=08V, OE=2V
Vec=21Vto55V,
lozL* Vo=05V, . -10 -10 -10 pA
OE=08V, OE=2V
Veo=0to2.1V,
10zZPY Vp=27Vor05V, +50 +£50 pA
OE=2V, OE=08V
* On products compliant to MiL-STD-883, Class B, this parameter does not apply.
T All typical values are at VoG = 5 V.
¥ The parameters IozH and loz|_ include the input leakage current.
§ Not more than one output should be tested at a time, and the duration of the test should not exceed one second.
T This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
NOTE 3: Product preview specifications are design goals only and are subject to change without notice.
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SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 — REVISED AUGUST 1894

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted) (continued) (see Note 3)

Ta =25C SN54ABTH18652A | SN74ABTH18652A
PARAMETER TEST CONDITIONS A UNIT
MIN TYPT MAX MIN MAX MIN MAX
Vgc=21VtoQ,
lozPD Vo=27Vor05YV, +50 +50 pA
OE=2V,0E=08YV
loff Vee =0, ViorVg <45V +100 +100 pA
ICEX l Outputs high | Voo =556V, Vo=55V 50 50 . 50 pA
108 Voo =565V, Vp=25V ~50 -110 -200 -50 -200 -50  -200 mA
Outputs high [yaa =55V, 1.6 2.2 22 22
[ lo=0, 1 4
. Outputs low Vo - \E’) A or B ports 9 2 24 24 mA
Outputs |=VCCor
disabled GND 09 2 2 2
Ve =55V, Oneinputat3.4V,
aicc? Other inputs at Vo or GND 15 15 18 mA
Control
Ci inputs Vi=25Vor05V 5 pF
Cio AorBports |Vo=25Vor05V 10 pF
Co TDO Vo=25Vor05V 8 pF

* On products compliant to MIL-STD-883, Class B, this parameter do.es not apply.

T All typical values are at Voo = 5 V.

1 The parameters |0zH and ipz| include the input leakage current.
§ Not more than one output should be tested at a time, and the dura'ion of the test should not exceed one second.
9 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

timing requirements over recommended ranges of su

ﬁply voltage and operating free-air

temperature (unless otherwise noted) (normal mode) (see Note 3 and Figure 15)
SN54ABTH18652A | SN74ABTH18652A UNIT
MIN  MAX MIN  MAX
folock ~ Clock frequency CLKAB or CLKBA 0 100 0 100 MHz
tw Pulse duration CLKAB or CLKBA high or icw 4 ns
tsu Setup time A before CLKABT or B before CLKBAT 45 ns
th Hold time A after CLKABT or B after CLKBAT 0.5 ns

timing requirements over recommended ranges of su
temperature {(unless otherwise noted) (test mode) (see Note 3 and Figure 15)

pply voltage and operating free-air

SNS4ABTH18652A | SN74ABTH18652A
MIN  MAX MIN  MAX UNIT
foiock  Clock frequency TCK 0 50 0 50 MHz
tw Puise duration TCK high or low 8 ns
A, B, CLK, OEAB, OEBA, o’ S before TCKT 6
tsu Setup time TDI before TCKT 45 ns
TMS before TCKT 3
A, B, CLK, CEAB, OEBA, cr S after TCKT 15
th Hold time TDI after TCKT 1 ns
TMS after TCKT 1.5
ty Delay time Power up to TCKT 50 ns
tr Rise time Ve power up 1 us
NOTE 3: Product preview specifications are design goals only anc are subject to change without notice.
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SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 ~ REVISED AUGUST 1994

switching characteristics over recommended ranges of supply voltage and operating free-air
g dg P X P g

temperature (uniess otherwise noted) (normal mode) (see Note 3 and Figure 15)
Vec=5V,
EROM TO SN54ABTH18652A | SN74ABTH18652A
Ta = 26°C
PARAMETER (ANPUT) (OUTPUT) A . UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
CLKAB or
fmax CLKBA 100 130 100 100 MHz
1 X
PLH AorB BorA 2 54 ns
tPHL 2 6.6
tPLH CLKAB or 25 8
BorA
tPHL CLKBA 25 74 ns
PLH SAB or SBA BorA 2 78 ns
tPHL 2 8
tPZH 2 8.6
OEBA BorA
— QOEAB or OEB 25 93 ns
t — 10.
PHZ OEAB or OEBA BorA 3 108 ns
tpLz 1.5 85
switching characteristics over recommended ranges of sugply voltage and operating free-air
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 15)
Vec=5V,
FROM TO SNS4ABTH18652A | SNT4ABTH18652A
Ta =25°C :
PARAMETER (NPUT) {OUTPUT) A UNIT
MIN TYP MAX MIN  MAX MIN  MAX
fmax TCK 50 90 50 50 MHz
t 5 13
PLH TCKd AorB 25 81 ns
tPHL 25 124
i 5,
PLH ToKd 100 256 ns
tPHL 2 5.6
1 3.
PzH TCKL AorB 4 134 ns
tPzL 4 136
t 3.
PZH TCKL DO 2 66 ns
tPzZL 2 6.9
t 1
PHZ TOKL AorB 4 5 ns
tpLz 3 15
t
PHZ TCKL TDO 3 72 ns
tprz 25 6.3
NOTE 3: Product preview spegcifications are design goals only and are subject to change without notice.
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SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A

SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 - REVISED AUGUST 1994

recommended operating conditions

SN54ABTH182652A | SN74ABTH182652A UNIT
MIN MAX MIN MAX
VoG Supply voltage 45 55 45 5.5 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Voo 0 Voo \
IOH High-level output current A port T0O -2 32 mA
B port -12 -12
Aport TDO 48 64
oL Low-ievel output current B por 2 2 mA
At/Av Input transition rise or fall rate 10 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C
#?STTI;UMENTS
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SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 - REVISED AUGUST 1994

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Note 3)

Ta =25°C SN54ABTH182652A | SN74ABTH182652A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX MIN MAX MIN MAX
VIK Voo=45V, l|=-18mA -1.2 -1.2 -1.2 v
Ve =45V, log=-3mA 25 2.5 25
Vec=5V, IloH=-3mA 3 3
A port, TDO ce OH
loH =—24 mA 2 2
Voo =45V
v IOH = -32 mA 2" 2 v
OH VeG=45YV, loH=-1mA | 3.35 33 335
Vee=5Y, IpH=—-1mA 3.85 3.8 3.85
B port CC OH
IOH = — 3 mA 3.1 3 3.1
Voo =45V
IOH=-12mA 2.6° 2.6
oL = 48 mA 0.55 0.55
Aport, TDO |Vcc=45V
v 1oL =64 mA 0.55* 0.55 v
oL oL =8 mA 0.8 08 0.65
B port Voo =45V
loL =12 mA 0.8* 0.8
Vee=0to55V, i
CLK, §, TCK Vi = VGG or GND *1 +1 +1
' AorBports |VCC =55V, +20 +20 +20 o
orep Vi = Vg or GND =
OEAB 150 150 150
i OEBA, TDl, |V =55V, Vi=Voe _ yA
™S 10 10 10
OEAB ~-10 -10 -10
OEBA =55V, V)=GND
e OEBA,TDI, |Voc=55V. V=G -150 -150 ~150 WA
TMS
| AorBoors |V 45V V=08V 75 220 500 75 500
r S =4,
Ithold) | A 0rE po ce V=2V —75 -180 -500 —75  -500 wA
Vg =21Vt 55V,
'OZHt Vo =27V, o 10 10 10 }.LA
OE=08V, OE=2V
Vo =21Vto5.5Y,
lozt* Vo=05V, -10 -10 -10 A
OE=08V, OE=2V
Vec=0to2.1V,
lozPU Vo=27Voro5Vy, +50 +60 pA
OE=2V, OE=08V
Vec=2.1V1t00,
lozpD Vo=27Vor0s5YV, +50 150 WA
OE =2V, OE=08V
lotf Vee =0, ViorVps4b6V 1100 +100 MA
Icex | Outputs high | Vcc =55V, Vo=55V 50 50 50 HA
IS Aport, TDO |Vog =55V, Vo=25V -50 -110 -200 ~50 -200 -50 -200 mA
o B port Vcc=55V, Vp=25V -25 -55 -100 -25 ~100 ~25 ~100
* On products compliant to MIL-STD-883, Glass B, this para meter does not apply.
T All typical values are at VoG = 5 V.
1 The parameters iozH and ioz| include the input leakage current.
§ Not more than one output should be tested at a time, and she duration of the test should not exceed one second.
NOTE 3: Product preview specifications are design goals ¢ nly and are subject to change without notice.
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SN54ABTH18652A, SN54ABTH182652A, SN74ABTH18652A, SN74ABTH182652A
SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A ~ AUGUST 1993 - REVISED AUGUST 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted) (continued) (see Note 3)

Ta =25°C SN54ABTH182652A | SN74ABTH182652A
PARAMETER TEST CONDITIONS T
R MIN TYPT MAX MIN MAX MIN MAX UNI
Outputs high | yoc =55, 1.6 22 22 22
lo = 1 7
e Outputs low \? . 8 r A or B ports 2 2 2z 27 mA
Outputs 1=VCC O 09 5 5 »
disabled | GND :
Ve =5.5V,Oneinputat 3.4V,
alcct Other inputs at Vo or GND 15 15 1.5 mA
. Control -
¢ inputs Vj=25Vor05V 5 , of
Cio AorBports |Vo=25Vor05V 10 pF
Co TDO Vo=25Vor0sV 8 oF

* On products compliant to MIL-STD-883, Class B, this parameter di:es not apply.

1 All typical values are at VoG = 5 V.

1 The parameters Ioz and igz|_ include the input leakage current.

§ Not more than one output should be tested at a time, and the dura‘ion of the test should not exceed one second.

timing requirements over recommended ranges of suﬁply voltage and operating free-air
temperature (uniess otherwise noted) (normal mode) (see Note 3 and Figure 15)

SN54ABTH182652A | SN74ABTH182652A
MIN MAX MIN MAX UNIT
folock  Clock frequency CLKAB or CLKBA 0 100 0 100 MHz
tw Pulse duration CLKAB or CLKBA high or fow 4 ns
tsu Setup time A before CLKABT or 8 before CLKBAT 4.5 ns
th Hold time A after CLKABT or B after GLKBAT 0.5 ns

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 15)

SN54ABTH182652A | SN74ABTH182652A
MIN MAX MIN MAX UNIT
felock  Clock frequency TCK 0 50 0 50 MHz
tw Puise duration TCK high or low 8 ns
A, B, CLK, OEAB, OEBA, or 3 before TCKT 6
tsu Setup time TDI before TCKT 45 ns
TMS before TCKT 3
A, B, CLK, OEAB, OEBA, or 5 after TCKT 1.5
th Hold time TDI after TCKT 1 ns
TMS after TCKT 15
t4 Delay time Pawer up to TCKT 50 ns
tr Rise time Ve power up 1 us
NOTE 3. Product preview specifications are design goals only anc are subject to change without notice.
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18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 - REVISED AUGUST 1994

switching characteristics over recommended rar:jges of supp
e) (see

temperature (unless otherwise noted) (normal mo

ly voltage and operating free-air
Note g and Fglgure 15)

Vee=5V,
FROM TO SN54ABTH182652A | SN74ABTH182662A
TA =25°C
PARAMETER (NPUT) (QUTPUT) A UNIT
MIN TYP MAX| MIN  MAX MIN  MAX
CLKAB or
fmax CLKBA 100 130 100 100 MHz
t 2 4
PLH AorB BorA - ns
tPHL 2 7.6
t .
PLH CLKAB or BorA 2.5 9 .
tBHL CLKBA 2.5 8.4
[ 2 .
PLH SAB or SBA BorA 85 ns
tPHL 2 9
tpzH 2 9.6
EAB or OEBA BorA ns
tpzL OEAB or O 25 103
1 — 3 105
PHZ OEAB or OEBA BorA ns
tpLz 1.5 85
switching characteristics over recommended ranges of sugply voltage and operating free-air
temperature (unless otherwise noted) (test mode) (see Note 3 and Figure 15)
Vec=5V,
FROM TO SN54ABTH182652A | SNT4ABTH182652A
T = 25°C
PARAMETER (INPUT) (OUTPUT) A UNIT
MIN TYP MAX| MIN  MaAX MIN  MAX
frmax TCK 50 90 50 50 MHz
! 2. 3.1
PLH TCKL AorB > 3 ns
tPHL 25 *3.4
t ‘
PLH TCKL DO = ns
tPHL 2 5.6
t 4 4.4
PZH TCK! AorB ns
tpzL 4 13.6
t .
PzH TCKL TDO -~ ns
tpzL 2 6.9
t 4 1
PHZ TCKL AorB = ns
tpLz 3 15
[ 3 7.2
PHZ TCKL DO ns
tpLz 25 6.3
NOTE 3: Product preview specifications are design goals 2nly and are subject to change without notice.
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SCAN TEST DEVICES WITH
18-BIT BUS TRANSCEIVERS AND REGISTERS

SCBS167A - AUGUST 1993 — REVISED AUGUST 1994

PARAMETER MEASUREMENT INFORMATION

7V
4
0Q o} an
From Output 50 Op»

Under Test GND

CL =50 pF

500 Q
(see Note A) I

LOAD CIRCUIT FOR OUTPUTS

Timing Input
T
[ | v
Input 1.5 VX X‘-5 v Data Input
oV
VOLTAGE WAVEFORMS
PULSE DURATION
3V
Input Output
(see Note B) %5 v 15V Control
| | ov
| |

—_—— Output
I I VoH
output | 15V | 15V Wavetorm
VoL y
| {see Note C)

QOutput
‘ l 5 VoH Waveform 2

Output 1.5V 15V S1 atOpen
——— VoL (see Note C)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING QUTPUTS

NOTES: A. C| includes probe and jig capacitance.

TEST S1
tPLH/PHL Open
tpL2/tpzL v
tPHZ/tPZH Open
——————— 3v
1.5V
1\ ov
| i
| tsu th |
| i v
X1.5 v X1.5 v
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
v
X1 5V X1.5 v
| | ov
tpzL — r— | |
| tprz —M
I | gy 35V
| 15V | VoL+03V
+ 0.
| " 2L va
| | tPHZ
tPZH ¥ & r
X von oy Yo
1.5V VoH -0.3V
~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

B. Aliinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t; < 2.5 ns, < 2.5 ns.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output contrci.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. The outputs are measured one at a time with one transition per measurement.

Figure 15. Load Circuit and Voltage Waveforms
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