SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1893 —~ REVISED MARCH 1884

® Members of the Texas Instruments ® Compatible With the IEEE Standard
SCOPE ™ Family of Testabllity Products 1149.1-1990 (JTAG) Test Access Port

® Members of the Texas Instruments and Boundary-Scan Architecture
Widebus ™ Family ¢ SCOPE ™ Instruction Set

® State-of-the-Art 3.3-V ABT Design Supports ~ IEEE Standard 1149.1-1990 Required
Mixed-Mode Signal Operation (5-V Input and Instructions and Optional CLAMP and
Output Voltages With 3.3-V Vgg) HIGHZ

- Parallel Signature Analysis at Inputs

® Support Unregulated Battery Operation - Pseudo-Random Pattern Generation
Down to 2.7V F
rom Outputs
® UBT™ (Universal Bus Transceiver) - Sample Inputs/Toggle Outputs
Combines D-Type Latches and D-Type - Binary Count From Outputs
Flip-Flops for Operation in Transparent, - Device Identification
¢ Bus-Hold Data Inputs Eliminate the Need for ® Packaged in 64-Pin Plastic Thin Quad Flat
External Pullup Resistors (PM) Packages Using 0.5-mm
® B.Port Outputs of 'LVT182502 Devices Have Center-to-Center Spacings and 68-Pin
Equivalent 25-Q Series Resistors, So No Ceramic Quad Flat (HV) Packages Using
External Resistors Are Required 25-mil Center-to-Center Spacings
SN54LVT18502, SNS4LVT182602 . . . HV PACKAGE
(TOP VIEW)
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NC — No internal connection

SCOPE, Widebus, and UBT are trademarks of Texas Instruments Incorporated.
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3.3-V ABT SCAN TEST DEVICES

WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 — REVISED MARCH 1994
L

description

SN74LVT18502, SN74LVT182502... PM PACKAGE
(TOP VIEW)
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The "LVT18502 and ‘LVT182502 scan test devices with 18-bit universal bus transceivers are members of the
Texas Instruments SCOPE™ testability IC family. This family of devices supports IEEE Standard 1149.1-1990
boundary scan to facilitate testing of complex circuit board assemblies. Scan access to the test circuitry is
accomplished via the 4-wire test access port (TAP) interface.

Additionally, these devices are designed specifically for low-voltage (3.3-V) Vg operatlon but with the
capability to provide a TTL interface to a 5-V system environment. N

Inthe normal mode, these devices are 18-bit universal bus transceivers that combine D-type latches and D-type
flip-flops to allow data flow in transparent, latched, or clocked modes. They can be used either as two 9-bit
transceivers or one 18-bit transceiver. The test circuitry can be activated by the TAP to take snapshot samples
of the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the TAP
in the normal mode does not affect the functional operation of the SCOPE™ universal bus transceivers.

Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA),
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent mode when
LEAB s high. When LEAB is low, the A-bus data is latched while CLKAB is held at a static low or high logic level.
Otherwise, if LEAB is low, A-bus data is stored on a low-to-high transition of CLKAB. When OEAB is low, the
B outputs are active. When OEAB is high, the B outputs are in the high-impedance state. B-to-A data flow is
similar to A-to-B data flow but uses the OEBA, LEBA, and CLKBA inputs.
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1693 - REVISED MARCH 1994

description (continued)

In the test mode, the normal operation of the SCOPE™ universal bus transceivers is inhibited, and the test
circuitry is enabled to observe and control the /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 are used to 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 can perform
other testing functions such as parallel signature analysis on data inputs and pseudo-random pattern generation
from data outputs. All testing and scan operations are synchronized to the TAP interface.

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

The B-port outputs of 'LVT182502, which are designed to source or sink up to 12 mA, include 25-Q series
resistors to reduce overshoot and undershoot.

The SN54LVT18502 and SN54LVT182502 are characterized for operation over the full military temperature
range of —55°C to 125°C. The SN74LVT18502 and SN74LVT182502 are characterized for operation from
—40°C to 85°C.

FUNCTION TABLET
(normal mode, each register)
INPUTS OUTPUT
OEAB LEAB CLKAB A B

L L L X Bo¥
L L T L L
L L T H H
L H X L L
L H X H H
H X X X z

T A-to-B data flow is shown. B-to-A data flow is similar
but uses OEBA, LEBA, and CLKBA.

$ Output level before the indicated steady-state input
conditions were established.
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT 182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 — REVISED MARCH 1994

functional block diagram
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I
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Register
I
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o ] ' ﬁ N %8050
24 Instruction
ol Register
Veo j
s =2 TAP
TCK 26 D Controller

Pin numbers shown are for the PM package.
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 — REVISED MARCH 1994

Terminal Functions

TERMINAL NAME DESCRIPTION
12':11:12':\% Normal-function A-bus 1/O ports. See function table for normal-mode logic.
1B1-1B9, . . )
2B1-289 Normal-function B-bus I/O ports. See function table for normal-mode logic.

1CLKAB, 1CLKBA,
2CLKAB, 2CLKBA

GND Ground
1LEAB, 1LEBA,
2LEAB, 2LEBA

10EAB, 10EBA,
20EAB, 20EBA

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

Normal-function latch enables. See function table for normal-mode logic.

Normal-function output enables. See function table for normal-mode logic.

Test clock. One of four terminals required by IEEE Standard 1148.1-1990. Test operations of the device are synchronous

TCK to the test clock. Data is captured on the rising edge of TCK and outputs change on the faliing edge of TCK.

oI Test data input. One of four terminals required by IEEE Standard 1149.1-1990. TD! is the serial input for shifting data
through the instruction register or selected data register. An internai pullup forces TDI to a high level if left unconnected.
Test data output. One of four terminals required by {EEE Standard 1149.1-1990. TDO is the serial output for shifting data

TDO . . N X
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 test
access port (TAP) controller states. An internal pullup forces TMS to a high level if left unconnected.

Voo Supply voltage

M 289L1723 0100358 297 WM *’fTEXAs
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502

3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 - REVISED MARCH 1984

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

SUPPIY VORAGE TANGE, V0« « - o vttt ettt et ettt it e aes s s nntennssennnersanen,s -05Vto46V
Input voltage range, Vi (see Note 1) .. ... i it e e -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... —0.5Vto7V
Current into any output in the low state, Ig: SNS4LVTI18502 ... ...vviiitiiiiiiiiieiieeene.. 96 mA
SN54LVT182502 (AportorTDO) ...cvvvvnnvvnnnnn.. 96 mA
SNB4LVT182502 (BpOrt) ...vveeevvnaeeannennnannn.. 30 mA
SN74LVTI8502 .. .viiiiii it iieiiiee e 128 mA
SN74LVT182502 (AportorTDO) .....covvvvvnnnn.. 128 mA
SN74LVT182502 (BPOmt) ...covvviivveneeninnnnnnnnn 30 mA
Current into any output in the high state, I (see Note 2): SNS4LVTI8502 ...............cuen... 48 mA
SN54LVT182502 (A port or TDO) ....... 48 mA
SN54LVT182502 Bport) .............. 30 mA
SN74LVT18502 ....................... 64 mA
SN74LVT1825802 (A port or TDO) ....... 64 mA
SN74LVT182502 Bport) .............. 30 mA
Input clamp current, ik (Vi< 0) et e et et e e e -50 mA
Output clamp current, ok (VO <0) -t ittt e e e e e —50 mA
O Maximum power dissipation at Tp = 55°C (in still air): PM package (seeNote3) .................... 1w
) Storage temperature ranNge . ... ..oi i e i -65°C to 150°C
o 1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. ;rhese are stress ratings only, and
U 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.
C NOTES: 1. The input and output negative-voltage ratings can be exceeded if the input and output clamp-current ratings are observed.
O 2. This current will only flow when the output is in the high state and Vo > V.
-] 3. A75-mil trace length was used to calculate ©3A.
g recommended operating conditions
m SN54LVT18502 | SN74LVT18502
UNIT
< MIN MAX MIN  MAX
ﬁ vVee Supply voltage 27 3.6 27 3.6 Vv
E ViH High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 A
7 Input voltage 55 5.5 \2
loH High-level output current -24 -32 mA
loL Low-level output current 24 32 mA
loL¥ Low-fevel output current 48 64 mA
At/Av Input transition rise or fall rate Qutputs enabled 10 10 ns/V
TA Operating free-air temperature -55 126 —-40 85 °C

% Current duty cycle < 50%, f > 1 kHz

W 3961723 0100359 123 M R Texas
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502

3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 — REVISED MARCH 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Note 4)

SN54LVT18502 SN74LVT18502
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPt MAX
ViK Voc=2.7V, lj=—18 mA ~1.2 -1.2 \
Ve = MIN to MAXE, 1oy =—100 pA Voe-0.2 Vog-0.2
Voo =27V, IoH = -8 mA 24 2.4
VOH \
IOH = — 24 mA 2
Veg=3V
IoH =-32mA 2
loL = 100 0.2 0.2
Vec=27V oL LA
loL =24 mA 0.5 0.5
loL =16 mA 0.4 04
VoL oL \
loL =32 mA 0.5 0.5
Voo =3V
oL =48 mA 0.55
oL = 64 mA 0.55
Veo=38V, V| =Vog orGND | CLK, LE, OF, +1 +1
Vog=0orMAXE, V=55V TCK 10 10
Vi=55V 50 50
Vi=V TDI, TMS 1 1
0 cC uA
v 36V Vi=0 -100 -100
ce=> V| =55V 20 20
V| =Voe Aor B ports$ 1 1
Vi=0 -5 -5
loff Voc =0, ViorVo=0to 45V +100 MA
[ Voo =8V Vi-08V A or B ports s L& pA
I(hold) cC= V=2V P! 75 75
lozn Ve =36V, Vo=3V 1 1 pA
lozL Vec=36VY, Vo=05V -1 -1 pA
Qutputs high 2 2
Voo=386V, i0=0,
Icc V| = VGG or GND Qutputs low 15 15§ mA
QOutputs disabled 2 2
Voc=3Vt36V, OneinputatVcc-0.6V,
aicc? Other inputs at VGG or GND 0.2 02| mA
Gi Vi=3Vor0 4 4 pF
Gio Vo=38Vor0 1 11 pF
Co Vo=3Vor0 8 8 pF
T All typical values are at VoG = 3.3 V, Ta = 25°C.
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at Vo or GND
9 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
NOTE 4: Product preview specifications are design goals only and are subject to change without notice.
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 — REVISED MARCH 1994

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (normal mode) (see Notes 4 and 5)

SN54LVT 18502 SN74LVT 18502
Vec=33V | veg=27v | VEC=38Y | yecz27v | uNiT
MIN MAX MIN  MAX MIN MAX MIN  MAX
folock Clock frequency | CLKAB or CLKBA V] 100 MHz
. CLKAB or CLKBA high or low 5
tw Pulse duration - ns
LEAB or LEBA high 5
A before CLKABT or 5
B before CLKBAT
t Setup ti -
su Siup Hme A before LEABL or B | CLK high 5 ns
before LEBAL CLK low 5
A after CLKABT or 0
th Hold time B after CLKBAT ns
A after LEAB/ or B after LEBAL 2
o timing requirements over recommended operating free-air temperature range (unless otherwise
- noted) (test mode) (see Notes 4 and 5)
O SN54LVT18502 SN74LVT 18602
g Vec =32V | veg=27v | Ve =38V | vopaa7v | uniT
o ‘ MIN MAX| MIN MAX| MIN MAX| MIN MAX
_' felock Clock frequency | TCK 0 25 MHz
tw Pulse duration | TCK high or low 20 ns
-’? A, B, CLK, LE, or OE before TCKT 8
m tsu Setup time TD! before TCKT 8 ns
< TMS before TCKT 6
— A, B, CLK, LE, or OE after TCKT 1
m th Hold time TDI after TCKT 1 ns
E TMS after TCKT 1
tq Delay time Power up to TCKT 50 ns
tr Rise time Ve power up 1 us

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice.
5. Load circuit and voltage waveforms are shown in Section 1.

BN 5951723 01003kl 641 HE Q’TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

5-20

This Materi al

Copyrighted By Its Respective Manufacturer



SN54LVT18502, SN54LVT 182502, SN74LVT18502, SN74LVT 182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A — AUGUST 1993 — REVISED MARCH 1984
]

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (normal mode) (see Notes 4 and 5)

SN54LVT18502 SN74LVT18502
FROM TO Veg =33V _ Vee =33V n
PARAMETER (INPUT) (ouTRUT) G Veg=27V 3 =2 Vec=27V | UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
frmax CLKAB or CLKBA 100 MHz
1 2 7
PLH AorB BorA ns
tPHL 2 7
1 25 85
PLH CLKAB or CLKBA BorA ns
tPHL 25 8.5
t .
PLH LEAB or LEBA BorA 25 2 ns
tPHL 2.5 9
1 — 2 10
£2H OEAB or OEBA BorA ns
tpzL 2 10
tPHZ OEAB or OEBA BorA 25 9 ns
tprz 2.5 9

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (test mode) (see Notes 4 and 5)

SN54LVT18502 SN74LVT18502
FROM TO Vog=33V _ Veg =33V _
PARAMETER (INPUT) (OUTPUT) T03V Vec=27V 03V Veg=27V UNIT
MIN MAX MIN MAX MIN  MAX MIN  MAX

fmax TCK 25 MHz
t 3 22

PLH TOKL AorB ns
tpHL 3 22

1 2 12

PLH TCKL TDO ns
tPHL 2 12

1 3 22

PzH TCKL AorB ns
tpzL 3 22

t 2 12

Feh TCKY DO ns
tpzL 2 12

% 3 22

PHZ TOKL AorB ns
tpLz 3 22

} 2 15

PHZ TCKL TDO ns
tpLz 2 15

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice.
5. Load circuit and voltage waveforms are shown in Section 1.
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 — REVISED MARCH 1994

recommended operating conditions

SN54LVT182502 | SN74LVT182502 UNIT
MIN MAX MIN  MAX
Vco Supply voltage 27 3.6 2.7 3.6 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
\] Input voltage 55 5.5 \
IOH High-level output current A port, TDO “24 — mA
B port -12 -12
A port, TDO 24 32
oL Low-level output current mA
B port 12 12
oLt Low-level output current A port, TDO 48 64 mA
At/Av Input transition rise or fall rate Qutputs enabled 10 10 ns/V
TA Operating free-air temperature -55 125 —-40 85 °C

T Current duty cycle < 50%, f > 1 kHz

M3IA3Hd 10NA0Hd
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A ~ AUGUST 1993 — REVISED MARCH 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Note 4)

SN54LVT182502 SN74LVT182502
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX| MIN TYPT MAX
VIK Voo =27V, | =-18 mA -1.2 -1.2 1
Voo = MIN to MAXE, IoH =—100 pA Voo-0.2 Voo-0.2
Voc=27V, ! =—8mA 2.4 2.4
ce on A port, TDO
VoH lIoH=-24mA 2 Vv
vVeo=3V IoH =-32mA 2
IoH=—12mA B port 2 2
loL =100 0.2 0.2
Vog=27V oL pA
loL =24 mA 0.5 0.5
ioL=16 mA 0.4 0.4
oL = A port, TDO
VoL loL=32mA 0.5 0.5 \
Voo =3V loL = 48 mA 0.55
loL =64 mA 0.55
loL =12 mA B port 0.8 0.8
Vog=36V, V| = Vg or GND | CLK, LE, OE, +1 +1
Voc=0orMAX¥, V=55V TCK 10 10
V=55V 50 50
Vi=V TDI, TMS 1 1
I CcC LA
V=0 —-100 -100
Voc=36V
V=55V 20 20
Vi=Voo A or B ports§ 1 1
V=0 -5 -5
loff Voo =0, ViorVo=01045V +100 RA
| Veo=3V Vi=08Y Aor B ports 2 i bA
I{hold) cc= V-2V p s s
i0zZH Vec=386Y, Vo=3V 1 1 nA
lozL Voo =38V, Vo=05V -1 -1 HA
Outputs high 2 2
Veg=36V, lo=0,
lcc V| = Vo or GND Outputs low 20 20| mA
Qutputs disabled 2 2
Vec=3V1i03.6V, OneinputatVoc-0.6V,
aigct Other inputs at Vo or GND 02 021 mA
G Vi=3Vor0 4 4 pF
Cio Vo=3Vor0 11 1 pF
Co Vo=3Vor0 8 8 pF
T All typical values are at VoG = 3.3 V, Ta = 25°C.
# For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Unused pins at VGG or GND
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than V¢ or GND.
NQTE 4: Product preview specifications are design goals only and are subject to change without notice.
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A - AUGUST 1993 ~ REVISED MARCH 1994
S

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (normal mode) (see Notes 4 and 5)

SN54LVT182502 SN74LVT182502

Veg=33V Vgg=33V
+0.3V +03V

MIN MAX| MIN MAX| MIN MAX| MIN MAX
100 MHz

Vog=27V Vee=27V | UNIT

folock Clock frequency | CLKAB or CLKBA

CLKAB or CLKBA high or low
LEAB or LEBA high

A before CLKABT or

B before CLKBAT

A before LEABL or B | CLK high
before LEBAL CLK low

A after CLKABT or
th Hold time B after CLKBAT

A after LEAB! or B after LEBAL

tw Pulse duration ns

tsu Setup time ns

ns

N © || v oo

timing requirements over recommended operating free-air temperature range (unless otherwise

g noted) (test mode) (see Notes 4 and 5)
o SN54LVT 182502 SN74LVT 182502
O Vec=33V | veg=27v | YOC-38Y [ veg=27v | unm
S MIN  MAX MIN  MAX MIN MAX MIN MAX
_| folock Clock frequency § TCK 1} 25 MHz
tw Pulse duration | TCK high or low 20 ns
g A, B, CLK, LE, or OE before TCKT 8
m tsu Setup time TOI before TCKT 8 ns
< TMS before TCKT 6
— A, B, CLK, LE, or OE after TCKT 1
m th Hold time TDI after TCKT 1 ns
E TMS after TCKT 1
tg Delay time Power up to TCKT 50 ns
tr Rise time VoG power up 1 us

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice.
5. Load circuit and voltage waveforms are shown in Section 1.
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SN54LVT18502, SN54LVT182502, SN74LVT18502, SN74LVT182502
3.3-V ABT SCAN TEST DEVICES
WITH 18-BIT UNIVERSAL BUS TRANSCEIVERS

SCBS162A — AUGUST 1993 — REVISED MARCH 1934

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (normal mode) (see Notes 4 and 5)

SN54LVT182502 SN74LVT182502
FROM TO Voc=33V N Vg =33V i
PARAMETER (NPUT) (OUTPUT) Oy | | Vec=27v | YCCEIAY | veg-27v | uni
MIN MAX| MIN MAX| MIN MAX| MIN MAX
fraax CLKAB or GLKBA 100 MHz
t 2 8
PLH AorB BorA ns
tPHL 2 8
t 25 95
ELh CLKAB or CLKBA BorA ns
tpHL 25 9.5
t 25 10
PLH LEAB or LEBA BorA ns
tPHL 2.5 10
t . 2 1
£H OEAB or OEBA BorA ns
tpzi 2 11
t S 25 9
Fhz OEAB or DEBA BorA ns
tpL2z 25 9

otherwise not

switching characteristics o

ver recommended operating free-air temperature range (unless
ed) (test mode) (see Notes 4 and 5)

Mat eri al

Copyrighted By Its Respective Manufacturer

SN54LVT182502 SN74LVT182502
FROM TO Ve =33V _ Vee =33V _
PARAMETER (INPUT) (OUTPUT) toay | YCC=27V | Wroay | Vec=27V | UNIT
MIN  MAX MIN MAX MIN MAX MIN MAX

fmax TCK 25 MHz
t 3 25

PLH TOKL AorB ns
tPHL 3 25

t 2 12

PLH TCKL 100 ns
tPHL 2 12
1 3 25

PzH TCKL AorB ns
tpzL 3 25
t 2 12

Pzh TCKL TDO ns
tpzL 2 12
1 3 25

PHZ ToKL AorB ns
tpLz 3 25
{ 2 16

PHZ TCKL TDO ns
tpLz 2 15

NOTES: 4. Product preview specifications are design goals only and are subject to change without notice.
5. Load circuit and voltage waveforms are shown in Section 1.
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