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SRPS017A - D3023, MAY 1987 — REVISED DECEMBER 2010

—_— . TIBPAL16L8’
® High-Performance Operation: ¢ SUFFIX. .. J OR N PACKAGE
fmax (W/o feedback) M SUFFIX . .. J PACKAGE
TIBPAL16R’-10C Series . . . 62.5 MHz Min (TOP VIEW)
TIBPAL16R’-12M Series . . . 56 MHz Min
fmax (with feedback) | U
TIBPAL16R’-10C Series . . . 55.5 MHz Min T D % \C’)CC
TIBPAL16R’-12M Series . . . 48 MHz Min T B 116
Propagation Delay | 8 18] /0
TIBPAL16L’-10C Series . . . 10 ns Max o i /
TIBPAL16L’-12M Series . . . 12 ns Max N
I s 15]] 1/0
® Functionally Equivalent, but Faster than, I}z 14]] 1/0
Existing 20-Pin PLDs Ifs 13[] 1/0
® Preload Capability on Output Registers GNDI o 2f] IO
Simplifies Testing 10 !
® Power-Up Clear on Registered Devices (All TIBPALT6L
16L8’

Register Outputs are Set Low, but Voltage

Levels at the Output Pins Go High) C SUFFIX.... FN PACKAGE

M SUFFIX . .. FK PACKAGE
® Package Options Include Both Plastic and (TOP VIEW)
Ceramic Chip Carriers in Addition to Plastic

. Q
and Ceramic DIPs ___9%6
® Security Fuse Prevents Duplication (U
| ]43 2 1 20 1918 /0
® Dependable Texas Instruments Quality and 10s s )
Reliability Ak M 1o
DEVICE I 3-STATE REGISTERED ngT g7 15[] I/0
INPUTS | O OUTPUTS Q OUTPUTS S I[]s 14[1 /0
9 10 11 1213
PAL16L8 10 2 0 6 (o o T | U |
PAL16R4 0 4 (3-state buffers) 4 - N0 00
PAL16R6 0 6 (3-state buffers) 2 % -
PAL16R8 0 8 (3-state buffers) 0
description Pin assignments in operating mode

These programmable array logic devices feature high speed and functional equivalency when compared with
currently available devices. These IMPACT-X™ circuits combine the latest Advanced Low-Power Schottky
technology with proven titanium-tungsten fuses to provide reliable, high-performance substitutes for
conventional TTL logic. Their easy programmability allows for quick design of custom functions and typically
results in a more compact circuit board. In addition, chip carriers are available for futher reduction in board
space.

All of the register outputs are set to a low level during power up. Extra circuitry has been provided to allow loading
of each register asynchronously to either a high or low state. This feature simplifies testing because the registers
can be set to an initial state prior to executing the test sequence.

The TIBPAL16’ C series is characterized from 0°C to 75°C. The TIBPAL16’ M series is characterized for
operation over the full military temperature range of -55°C to 125°C.

IMPACT-X is a trademark of Texas Instruments Incorporated.
PAL is a registered trademark of Advanced Micro Devices Inc.

PRODUCTION DATA information is current as of publication date. Copyright © 2010, Texas Instruments Incorporated
Products conform to speclilcauons per the terms of Texas Instruments b ’

g does not necessarily include
testing of all parameters i ] TEXAS
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TIBPAL16R8-10C, 'R8-12M are Obsolete.

TIBPAL16R4’
C SUFFIX...J OR N PACKAGE
M SUFFIX ... J PACKAGE

(TOP VIEW)

ekl 1~ soflvee
1 2 19[] 1/0
I s 18[] 1/0
I[] 4 17l Q
s 16]] Q
Il 1511 Q
'l 7 14]] Q
Il s 13[] 1/0
I 12[] 1/0

GND[l10 11[JOE
TIBPAL16R6’

C SUFFIX...J OR N PACKAGE
M SUFFIX. .. J PACKAGE

(TOP VIEW)
CLK[1 UZO:IVCC
1] 2 19[] 110
N 18] Q
I 4 17l a
I s 18[] Q
Il e 15]1 Q
1T 7 14l Q
1T s 13fla
I 9 12[] /0
GND[|10  11|JOE
TIBPAL16R8’

C SUFFIX...J OR N PACKAGE
M SUFFIX. .. J PACKAGE

(TOP VIEW)
ekl 1~ 2oflvee
1T 2 19[la
Il s 18]l Q
I[] 4 17l Q
Il s ] I e]
Il 15]1 Q
'l 7 14]] Q
I s 131 Q
I o 12]l Q
GND[|10  11|JOE

Pin assignments in operating mode

TIBPAL16R4’
C SUFFIX. .. FN PACKAGE
M SUFFIX . .. FK PACKAGE

(TOP VIEW)
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functional block diagrams (positive logic)

TIBPAL16L8’
& EN >1
32X64)| 7 v (o)
7 O>—0
16 x >
10 16 7 C)—T(—P— /0
| ~
7 3—?—4—’— 1/0
6 16 7 3—?—4—'— 1/0
Q7L Y,
7 3—0<—<->— /0
7 3—?—4—)— 1/0
7 —<¢p»— /0
6 gk
-
TIBPAL16R4’
OE EN 2
CLK > C1
] rC
& 8 >1 =0 2vp—aQ
32X 64 1D S
8 D—— Q
8 D—— Q
16 x>
8 16
4 |
EN >1
a 16 7 v )—T{-}— 1/0
Q7L Y,
7 3—0\ <> 1/0
7 3—0\ <> /0
7 <> 1/0
4 al
-
4 al
-

U denotes fused inputs
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functional block diagrams (positive logic)

TIBPAL16R6’
OE EN 2
CLK > C1
| C
& 8 >1 I=02vp———Q
32X 64 1D S
8 D—— Q
8 D—— Q
16 x >
8 16
6
8 D—— Q
2 16 —
37L U
8 D—— Q
EN >1
7 \Y D—TQ— 1/0
7 <> 1/0
2 ab
-
6 al
-
TIBPAL16R8’
OE EN 2
CLK > C1
| C
& 8 >1 I=02vp———Q
32 X 64 1D S
8 D—— Q
8 D—— Q
16 x>
8 16
8 D—— Q
8 16 —
C)+ Y,
8 D—— Q
8 D—— Q
8 D—— Q
8

A

U denotes fused inputs
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logic diagram (positive logic)

1
1
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2 22

Increment
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480

18
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/O
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1344
1376
1408
1440
1472
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9 2q16

B

Fuse number = First fuse number + Increment
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logic diagram (positive logic)
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logic diagram (positive logic)
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logic diagram (positive logic)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Ve (see Note 1)
Input voltage (see Note 1)

Voltage applied to disabled output (see Note 1)

Operating free-air temperature range
Storage temperature range

NOTE 1: These ratings apply except for programming pins during a programming cycle.

recommended operating conditions

-65°C to 150°C

55V

0°C to 75°C

MIN NOM MAX | UNIT
Vce Supply voltage 4.75 5 525 \%
ViH High-level input voltage (see Note 2) 2 5.5 \%
VL Low-level input voltage (see Note 2) 0.8 \%
loH High-level output current -3.2 mA
loL Low-level output current 24 mA
felock Clock frequency 0 62.5| MHz

) High 8

tw Pulse duration, clock (see Note 2) Tow P ns
tsy Setup time, input or feedback before clockT 10 ns
th Hold time, input or feedback after clockT 0 ns
Ta Operating free-air temperature 0 25 75 °C

NOTE 2: These are absolute voltage levels with respect to the ground pin of the device and include all overshoots due to system and/or tester
noise. Testing these parameters should not be attempted without suitable equipment.

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYP' MAX| UNIT

Vik Vg = 4.75 )V, lj=-18 mA -08 -15( V

VoH Veg = 4.75 )V, loH = -3.2mA 2.4 3.2 Y

VoL Ve =4.75V, loL = 24 mA 0.3 0.5 Y

lozn? Ve =5.25V, Vo=24V 100 [ pA
loz ¥ Veg =5.25V, Vo=04V -100| pA
Iy Veg =5.25V, V) =55V 02| mA
(11 Vee=5.25V, V=24V 25| A
I * Vee =5.25V, V=04V -0.08 -025| mA
los$ Veg =5.25V, Vo=0 -30 -70 -130| mA
lcc Voo =5.25V, V| =0, Outputs open 140 180 mA
G f=1MHz, V=2V 5 pF
Co f=1MHz, Vo=2V 6 pF
Cijo f=1MHz, Vio=2V 7.5 pF
Celk f=1MHz, Vek=2V 6 pF

1 All typical values are at Vg = 5 V, T = 25°C.
% 1/0 leakage is the worst case of Igz_and Ij_ or loz and |4 respectively.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

TeExas

*p
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TIBPAL16R4-10C, 'R6-10C, 'R6-12M, 'L8-12M are Not Recommended for New Designs. TIBPAL16R8-10C, 'R8-12M are Obsolete.
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER (&Rp%n#) (0U11-'|0°UT) TEST CONDITION MIN TYPt MAX| UNIT
. With feedback 555 80 "
max Without feedback 62.5 85
oo 110 0.1/0 R1 =200 Q, 3 7 10| ns
toa CLKT Q R2 = 390 O, 2 5 8| ns
ton OE!l Q See Figure 3 1 4 10 ns
tais OET Q 1 4 10| ns
o 10 0.1/0 3 8 10| ns
s 11/0 0,1/0 3 8 10| ns

T All typical values are at Vog = 5V, Ta = 25°C.

* o ax(with feedback) = 1

i 1
tsy + tp d (CLKto Q) fmax(without feedback)

Tty high + ty low

Texas {"
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Ve (see Note 1)

Input voltage (see Note 1)

Voltage applied to disabled output (see Note 1)
Operating free-air temperature range

Storage temperature range

NOTE 1: These ratings apply except for programming pins during a programming cycle.

recommended operating conditions

55V

-55°C to 125°C
-65°C to 150°C

MIN NOM MAX | UNIT
Vce Supply voltage 4.5 5 5.5 \%
ViH High-level input voltage 2 5.5 \'%
VL Low-level input voltage 0.8 \%
loH High-level output current -2 mA
loL Low-level output current 12 mA
folock! Clock frequency 0 56 | MHz
. High 9
tw Pulse duration, clock (see Note 2) ns
Low 9
toyt Setup time, input or feedback before clockT 11 ns
tpf Hold time, input or feedback after clockT 0 ns
Ta Operating free-air temperature -55 25 125 °C

NOTE 2: These are absolute voltage levels with respect to the ground pin of the device and include all overshoots due to system and/or tester
noise. Testing these parameters should not be attempted without suitable equipment.

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
Vik Voo =45V, lI=-18 mA -0.8 -15 \%
VoH Vec=4.5Y, loH=-2mA 2.4 3.2 \%
VoL Vo =45V, loL=12mA 0.3 0.5 \
lozn* Vec =55V, Vo=24V 100 LA
loz * Vec =55V, Vo=04V -100 A
Iy Voo =55V, V=55V 0.2 mA
It Voo =55V, V=24V 25 LA
I* Voc=5.5V, V=04V -0.08 -0.25 mA
los$ Voc=5.5V, Vo=05V -30 -70 -250 mA
lcc Vec=5.5YV, V) = GND, Outputs open 140 220 mA
o] f=1MHz, V=2V 5 pF
Co f=1MHz, Vo=2V 6 pF
Cifo f=1MHz, Vijo=2V 7.5 pF
Cclk f=1MHz, Vok=2V 6 pF

t All typical values are at Vog = 5V, Ta = 25°C.

*1/0 leakage is the worst case of Igz_and Iy or loz and ||y respectively.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. Vg is set at 0.5 V to
avoid test problems caused by test equipment ground degradation.
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TIBPAL16R4-10C, 'R6-10C, 'R6-12M, 'L8-12M are Not Recommended for New Designs. TIBPAL16R8-10C, 'R8-12M are Obsolete.
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switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER (&Rp%n#) (0U11-'|0°UT) TEST CONDITION MIN TYPt MAX| UNIT

o With feedback 48 80 MHz
Without feedback 56 85

oo 1,1/0 0, /0 R1 =390 Q, 3 7 12| ns
tod CLKT Q R2 =750 Q, 2 5 10| ns
ton OE!l Q See Figure 3 1 4 10 ns
tais OET Q 1 4 10| ns
ten I, 1/O 0, 1/0 3 8 14 ns
tdis 1, 1/0 O, I/0 2 8 12 ns

T All typical values are at Vog = 5V, Ta = 25°C.

* o ax(with feedback) = 1

: _ 1
tsy + tpd (CLKto Q) fmax(Wwithout feedback) =

tw high + ty low

Texas {"
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programming information

Texas Instruments programmable logic devices can be programmed using widely available software and
inexpensive device programmers.

Complete programming specifications, algorithms, and the latest information on hardware, software, and
firmware are available upon request. Information on programmers capable of programming Texas Instruments
programmable logic is also available, upon request, from the nearest Tl field sales office, local authorized TI
distributor, or by calling Texas Instruments at (214) 997-5666.

preload procedure for registered outputs (see Figure 1 and Note 3)

The output registers can be preloaded to any desired state during device testing. This permits any state to be
tested without having to step through the entire state-machine sequence. Each register is preloaded individually
by following the steps given below.

Step 1.  With Vg at 5 volts and Pin 1 at V., raise Pin 11 to Vjyp.

Step 2.  Apply either V)_or V|4 to the output corresponding to the register to be preloaded.

Step 3.  Pulse Pin 1, clocking in preload data.

Step 4. Remove output voltage, then lower Pin 11 to V). Preload can be verified by observing the
voltage level at the output pin.

‘ A\
Pin 11 / | \
| Vi

le— t, —» l— tq—»! |
[ty —» l— tw —»! \ \
| | | L 1
| | T T T Viu
Pin 1 ‘ | | |
! \ \ \ ViL
\ \ \ |
\ g~ VH | Von
Registered 1/0 Input Output
—— Vi VoL

Figure 1. Preload Waveforms

NOTE 3: tg = tg, = th = 100 ns to 1000 ns V|yy = 10.25 V t0 10.75 v

TEXAs“i’
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TIBPAL16R4-10C, 'R6-10C, 'R6-12M, 'L8-12M are Not Recommended for New Designs. TIBPAL16R8-10C, 'R8-12M are Obsolete.
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power-up reset (see Figure 2)

Following power up, all registers are reset to zero. This feature provides extra flexibility to the system designer
and is especially valuable in simplifying state-machine initialization. To ensure a valid power-up reset, it is
important that the rise of Vo be monotonic. Following power-up reset, a low-to-high clock transition must not
occur until all applicable input and feedback setup times are met.

Vee 4V 5V
|

J

}: toa! g
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Registered Output 15V
T _________ VoL
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T This is the power-up reset time and applies to registered outputs only. The values shown are from characterization data.
¥ This is the setup time for input or feedback.

Figure 2. Power-Up Reset Waveforms
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PARAMETER MEASUREMENT INFORMATION
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NOTES: A.

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

Cy includes probe and jig capacitance and is 50 pF for tpq and ten, 5 pF for tgis.

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

C. All input pulses have the following characteristics: For C suffix, use the voltage levels indicated in parentheses (), PRR <1 MHz,
tr = t = 2 ns, duty cycle = 50%; For M suffix, use the voltage levels indicated in brackets [ ], PRR < 10 MHz, t, and t; < 2 ns, duty

cycle = 50%

D. When measuring propagation delay times of 3-state outputs, switch S1 is closed.

E. Equivalent loads may be used for testing.

Figure 3. Load Circuit and Voltage Waveforms
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metastable characteristics of TIBPAL16R4-10C, TIBPAL16R6-10C, and TIBPAL16R8-10C

At some point a system designer is faced with the problem of synchronizing two digital signals operating at two
different frequencies. This problem is typically overcome by synchronizing one of the signals to the local clock
through use of a flip-flop. However, this solution presents an awkward dilemma since the setup and hold time
specifications associated with the flip-flop are sure to be violated. The metastable characteristics of the flip-flop
can influence overall system reliability.

Whenever the setup and hold times of a flip-flop are violated, its output response becomes uncertain and is said
to be in the metastable state if the output hangs up in the region between V,_and V|y. This metastable condition
lasts until the flip-flop falls into one of its two stable states, which takes longer than the specified maximum
propagation delay time (CLK to Q max).

From a system engineering standpoint, a designer cannot use the specified data sheet maximum for
propagation delay time when using the flip-flop as a data synchronizer — how long to wait after the specified data
sheet maximum must be known before using the data in order to guarantee reliable system operation.

The circuit shown in Figure 4 can be used to evaluate MTBF (Mean Time Between Failure) and At for a selected
flip-flop. Whenever the Q output of the DUT is between 0.8 V and 2 V, the comparators are in opposite states.
When the Q output of the DUT is higher than 2 V or lower than 0.8 V, the comparators are at the same logic level.
The outputs of the two comparators are sampled a selected time (At) after SCLK. The exclusive OR gate detects
the occurrence of a failure and increments the failure counter.

Noise DuT ViH
Generator [————1 Comparator MTBF
| Counter
DATA IN i 1D 1D \
I | 1D > +
> C1
| | > C1
I | ViL
| | Comparator
SCLK H> ¢t |
| | 0
I I > C1
[ — |

SCLK + At {>of

Figure 4. Metastable Evaluation Test Circuit

In order to maximize the possibility of forcing the DUT into a metastable state, the input data signal is applied
so that it always violates the setup and hold time. This condition is illustrated in the timing diagram in Figure 5.
Any other relationship of SCLK to data will provide less chance for the device to enter into the metastable state.

pata — WA y 4
SCLK —T I T
\ \
SCLK + At i T I i |
le At le Aty
_ Time (sec)
MTBF = # Failures

trec = At - CLK to Q (max)

Figure 5. Timing Diagram

TEXAs“i’

INSTRUMENTS

16 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TIBPAL16R4-10C, 'R6-10C, 'R6-12M, 'L8-12M are Not Recommended for New Designs. TIBPAL16R8-10C, 'R8-12M are Obsolete.

TIBPAL16R4-10C, TIBPAL16R6-10C, TIBPAL16R8-10C
HIGH-PERFORMANCE IMPACT-X ™ PAL® CIRCUITS

SRPS017A - D3023, MAY 1987 — REVISED DECEMBER 2010

By using the described test circuit, MTBF can be determined for several different values of At (see Figure 4).
Plotting this information on semilog scale demonstrates the metastable characteristics of the selected flip-flop.
Figure 6 shows the results for the TIBPAL16-10C operating at 1 MHz.
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104
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102[— 1 min fok =1 MHz
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Figure 6. Metastable Characteristics

From the data taken in the above experiment, an equation can be derived for the metastable characteristics at
other clock frequencies.

i 1 _ —C2 x At
The metastable equation: VTBE = fSCLK X fdata x C1 e ( )
The constants C1 and C2 describe the metastable characteristics of the device. From the experimental data,
these constants can be solved for: C1 = 9.15 X 10-7 and C2 = 0.959

Therefore

1 ~7 _ (—0.959 x At
VTBE = TSCLK X fdata X @15 x 1077 e ( )

definition of variables

DUT (Device Under Test): The DUT is a 10-ns registered PLD programmed with the equation Q : = D.

MTBF (Mean Time Between Failures): The average time (s) between metastable occurrences that cause a
violation of the device specifications.

fscLk (system clock frequency): Actual clock frequency for the DUT.

fyata (data frequency): Actual data frequency for a specified input to the DUT.
C1: Calculated constant that defines the magnitude of the curve.

C2: Calculated constant that defines the slope of the curve.

trec (Metastability recovery time): Minimum time required to guarantee recovery from metastability, at a given
MTBEF failure rate. tec = At - 1pq (CLK to Q, max)

At: The time difference (ns) from when the synchronizing flip-flop is clocked to when its output is sampled.

The test described above has shown the metastable characteristics of the TIBPAL16R4/R6/R8-10C series. For
additional information on metastable characteristics of Texas Instruments logic circuits, please refer to Tl
Applications publication SDAA004, "Metastable Characteristics, Design Considerations for ALS, AS, and LS
Circuits.”
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TYPICAL CHARACTERISTICS
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Peak reflow
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Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125 5962-
85155162A
TIBPAL16
R4-12MFKB

TIBPAL16R4-12MFKB.A NRND

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55to0 125 5962-
85155162A
TIBPAL16
R4-12MFKB

TIBPAL16R4-12MJ NRND

Production

CDIP (J) | 20

20 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125 TIBPAL16R4-12M

J

TIBPAL16R4-12MJ.A NRND

Production

CDIP (J) | 20

20 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125 TIBPAL16R4-12M

J

TIBPAL16R4-12MJB NRND

Production

CDIP (J) | 20

20 | TUBE

No

SNPB

N/A for Pkg Type

5962-8515516RA
TIBPAL16R4-12M
JB

-55t0 125

TIBPAL16R4-12MJB.A NRND

Production

CDIP (J) | 20

20 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125 5962-8515516RA
TIBPAL16R4-12M

JB

TIBPAL16R6-12MFKB NRND

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125 5962-
85155152A
TIBPAL16
R6-12MFKB
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https://www.ti.com/product/TIBPAL16R6-12M/part-details/5962-85155152A
https://www.ti.com/product/TIBPAL16R6-12M/part-details/5962-8515515RA
https://www.ti.com/product/TIBPAL16R4-12M/part-details/5962-85155162A
https://www.ti.com/product/TIBPAL16R4-12M/part-details/5962-8515516RA
https://www.ti.com/product/TIBPAL16R4-12M/part-details/TIBPAL16R4-12MFKB
https://www.ti.com/product/TIBPAL16R4-12M/part-details/TIBPAL16R4-12MJB
https://www.ti.com/product/TIBPAL16R6-12M/part-details/TIBPAL16R6-12MFKB

i3 TExas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 8-Jan-2026
Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
TIBPAL16R6-12MFKB.A NRND Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -551t0 125 5962-
85155152A
TIBPAL16
R6-12MFKB
TIBPAL16R6-12MJB NRND Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8515515RA
TIBPAL16R6-12M
JB
TIBPAL16R6-12MJB.A NRND Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8515515RA
TIBPAL16R6-12M
JB

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |_ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/TIBPAL16R6-12M/part-details/TIBPAL16R6-12MJB
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 23-May-2025

TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-85155152A FK LCcC 20 55 506.98 12.06 2030 NA
5962-85155162A FK LCCC 20 55 506.98 12.06 2030 NA

TIBPAL16R4-12MFKB FK LCCC 20 55 506.98 12.06 2030 NA
TIBPAL16R4-12MFKB.A FK LCcC 20 55 506.98 12.06 2030 NA
TIBPAL16R6-12MFKB FK LCCC 20 55 506.98 12.06 2030 NA
TIBPAL16R6-12MFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229370VA\

INSTRUMENTS

www.ti.com



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com



