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SN54195, SNH4LS195A, SN54S195,
SN74195, SN74LS195A, SN74S195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

MARCH 1874 - REVISED MARCH 1388

Synchronous Paraliel Load
Positive-Edge-Triggered Clocking

Parallei Inputs and Qutputs from
Each Flip-Flop

Direct Overriding Clear
Jand K Inputs to First Stage
Complementary Outputs from Last Stage

For Use in High Performance:
Accumulators/Processors
Serial-to-Parallel, Parailel-to-Serial
Converters

description

These 4-bit registers feature paralle! inputs, parallel
outputs, J-K serial inputs, shift/ioad (SH/LDI control
input, and & direct overriding clear. All inputs are
buffered to lower the input drive requirements. The
register has two modes of operation:

Parallel {broadside} load
Shift {in the direction Qa toward Qp)

Parallel loading is accomplished by applying the four
bits of data and taking SH/LD low. The data is loaded
into the associated flip-flop and appears at the outputs
after the positive transition of the clock input. During
loading, serial data flow is inhibited.

Shifting is accomplished synchronously when SH/LD
is high. Serial data for this mode is entered at the J-K
inputs. These inputs permit the first stage to perform
as a JK, D-, or T-type flip-flop as shown in the
function table.

The high-performance "S186, with a 105-megahertz
typical maximum shift-frequency, is particularly attrac-
tive for very-high-speed data processing systems. In
maost cases existing systems can be upgraded merely

SN54195, SN54LS195A. SNS45195 . . . J OR W PACKAGE
SN74195 . .. N PACKAGE
SN74LS195A, SN745195 ... D OR N PACKAGE
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(TOP VIEW)

NC - Na internal connection

TYPICAL TYPICAL
TYPE MAXIMUM CLOCK POWER
FREQUENCY DISSIPATION
195 39 MH=z 195 mw
‘LS195A 38 MHz 70 mW
‘5195 105 MHz 350 mwW

by using this Schottky-clamped shift register.

FUNCTION TABLE

INPUTS OUTPUTS
cLearSHF T oL ook [SERIALT PARALLEL Qs 0 Oz Qp &p
LOAD J KlAa B C D
L X X X XX X X X L L L L H
H L t X X|a b c d| a b ¢ d d
H H L x xJx x x xlaas Qg Qco Qoo Boo
H H t L H|Xx X X X|Qag Qag Qgn Qcn Qcn
H H t L L |X X X X{ L Qan @sn O¢n Qgn
H H t H H|X X X X| H Qan Opn Gcn Gcn
H H 1 H L |X X X X|Qan Qan Ggn Qcn Qcn

H = high level (steady state)
L = low ievel (steady stata}
X = irrelavant (any input, including transitians)
t = transition from low 1a high lavel
a, b, ¢, d = tha ievei of steady.state input at A, 8,
C, or D, respectively
Qa0 Qpo. Qco, Gpp = the level of Qgp, Qg, Qe
or Qp, respectively, be-
fore the indicated steady-
state input conditions
were established
Qan- Qgn. Qop = the level of Qa, Qg, or Qg,
respectively, befara the most-
recent transition of the clock

PACDUCTION DATA documents contain information
curient as of publication dats. Products conform to

spacifications per the tarmz

of Texas Instruments

standard warranty. Production processing doss not
neceszarily include testing of all paremeters.

{ip
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SN54195, SN54LS195A, SN54S51395,
SN74195, SN74LS195A, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

logic diagram (positive logic)
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Pin numbers shown are for D, J, N, and W packages.

TThis connection is made on ‘196 cnly.
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SN54195, SN54LS135A, SN54S5195,
SN74195, SN74L5195A, SN748195
4.BIT PARALLEL-ACCESS SHIFT REGISTERS

typical clear, shift, and load sequences

] | i
CLR l | : I ]
| | t
N I B B I ]
seriaL | 7 | ] T ¥
INPUTS K ! i1 ! |
- | ! ' '
SH/LD T [ L
' I ] |
A ! : vy
' | |
PARALLEL] B | | L 3 i
DATA [ f ] i
INPUTS c 1 ‘ JHT 1 :
1 . |
o t L L |
> —— ] t ] ]
Qa 22T 1 J 1
1 | ! i
Qg 7773 ! 1 ! i
QUTPUTS <« 1 | ] i
o 2773 ' J L | J —
] ! | i
lep 7223 ] | l | 1 |
| [ [ 1
] je———————SERIAL SHIF Tty je————— SERIAL SHIFT ———
CLEAR LOAD
logic symbols®
'195 "LS195, ‘5195
_ SRG4 SRGa
sH/LD.L2Y M1 ISHIFT] LR g
M2 [LOADI sH/CD 5 M3 [SHIFT]
cLrlll R (10 M2 [LOADI
E‘ & CLK = Iy c3/7—p
cLk (10! P C3/1~% a C
C J-E}—. 1,34
NRE: Iy K A3 e 1,3K
TAE N P a s 1,40 (15 __qp
Al 230 115 gp a_l% 535 (LT
a_ts ¥ 18} g c8_ 53 N3 _q.
c_t8l X 13 g o_2_I5% 12 ap
PR oy { (12 oy R
v g

TThese symbols are in accordance with ANSI/IEEE Std. 31-1984 and IEC Publication 617-12.
Pin nusbers are for D, J, N, and W packages.

TeExaSs “?

INSTRUMENTS

POST OFFICE 30X 855012 « DALLAS, TEXAS 75286



SN54195, SN54L3195A, SN545195, SN74195, SN74LS195A, SN74S195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

schematics of inputs and outputs

‘195
EQUIVALENT OF EACH INPUT TYPICAL OF ALL DUTPUTS
v - Vee
©c - 100 £ NOM
$Rag
INFUT -
QUTPUT
Ciock input: Reg = 4 k{2 NOM
All other inputs: Faq = 6 k2 NOM
"1.S195A

EQUIVALENT OF J, K,
A, B, C, AND D INPUTS

EQUIVALENT OF CLR, CLK, AND
SH/LD INPUTS

TYPICAL QF ALL QUTPUTS

Vee

15 kit NOM

INPUT

- INPUT

17 k82

120 2 NOM 2

AN

Veg

QuUTPUT

EQUIVALENT OF EACH INPUT

Veeo -

>
<A
$ Tea

INPUT —

CLR, SH/LB: Agq =4 kN2 NOM
All other inputs: Rgy = 2.8 k{2 NOM

TYPICAL OF ALL OUTPUTS

Vee
4
50 {2 NOM 3

-

QUTRPUT

TEME;{y
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SN54195, SN74195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

Supply voltage, Vo (see Note 1)

Input voltage e e e e e e e

Operating free-air temperature range: SN54195 |
SN741856

Storage temperature range

NOTE 1: Voltage valuas ara with respect to nerwerk ground terminal.

recommended operating conditions

7V

. .. .. 88V
—55°C 10 125°C
0°C 10 70°C
—65°C to 150°C

SN54195 SN74195 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Vo 4.5 5 6.5 14.75 ] 525 V
High-level output current, 1o —800 —800 | xA
Low-level output current, 10 16 16| mA
Clock frequeney, felock Q 30 0 30| MHz
Width of clock input pulse, twiclock) 16 16 ns
Width of clear input pulse, twiclear) 12 12 ns
= Shift/load 75 25
Setup time, tgy {see Figure 1) Serial and parallel data 20 20 ns
Clear inactive-state 25 25
Shift/load release time, trg|pase {sae Figure 1) 10 10| ns
Serial and parailel data hold time, tp {see Figure 1) 0 4] ns
Operzting free-air ternperature, Tpa —55 128 0 70 °C

electrical characteristics over recommended operating free-air temparature range {unless otherwise noted)

PARAMETER TEST CONDITIONS! MIN TYPI MAX [UNIT
Vin High-level input voitage 2 v
ViL Low-level inpul voltage 0.8 v
V)k Input clamp voltage Voo =MIN, )= —-12mA -5 v
V, =MIN =
Vo High-level output voltage cCmMIN. - Vi =2V, 24 34 v

VL =08V, IgH = -800uA

Vot Low-tevel cutput voltage

Vee = MIN, Vi =2V,
Vi =08V, IgL=16mA

02 0.4 Vv

1 Input current at Maximum input voltage Voo =MAX, V=588V 1| mA

4 High-levet input current Ve =MAX, V=24V 40 | uA

I Low-level input current Voo =MAX, V=04V -1.6| ma

lgs Short-circuit output current§ Voo = MAX SN54795 | ~20 57 A
SN74195 | -18 —57

lce  Supply current Veop = MAX,  SeeNote 2 39 63 { mA

TFor conditions shown as MIN ar MAX, use the appropriate value spacified under recommended operating conditions.

tan typical valussare at Voo =5V, Ty = 25°¢C.
§ Mot more than one output should be shorted at a time,

NOTE 2: with all sutputs opan, shift/load grounded, ang 4.5 V appilied to the J, _K_, and data inputs, o is measured by applying a
momentary graund, followed by 4.5 V, to clear and then applying a momentary ground, foeliowed by 4.5 V, to ciock.

switching characteristics, Vog =5V, Ta = 26°C

PARAMETER

TEST CONDITIONS { MIN TYP MaAX |UNIT

fmax Maximum clock frequency

a0 39 MHz

tpL Propagation delay time, high-to-low-level output from clear

tp| 4 Propagation delay time, low-to-high-level gutput from ciock

CL = 15pF,
Ry =400 o, :i 30 | rs
See Figure 1 22 ng

tpH|. Propagation delay time, high-to-low-level output from clock

17 26 { ns

{i,
TEXAS
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SN54LS195A, SN74LS195A _
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

Supply voitage, Vo {see Note 1) 7y
Input voltage . . . . . . . o o e e e e e e e e e e F FAY)
Operating free-air temperature range: SNB4LST95A . . . . . . . . . . . . . . . . .. —55°C to 125°C

SN74LSI9BA . . . . . . . . . . . . . .. ... 0OCt70°C

Storage temperature range —65°C to 150°C

NOTE 1: Voltage values are with raspacrt 1o nétwork graund terminal.

recommended operating conditions

SN54LS195A SN74L5195A
MIN NOM MAX | MIN NOM MaX
4.5 5 6.5 [4.78 5 5256 v

UNIT

Supply voltage, Voo

High-level output current, |y —400 —400 | uA
Low-tevel output current, I 4 g8 | mA
Clock frequency, fpiook 0 30 1] 30 | MHz
Width of clock or clear pulse, ty(clack) 16 16 ns
Width of clear input pulse, ty(clear) 12 12 ns
Shift/load 25 25
Setup time, tg, {see Figuse 1) Serial and parallel data 15 15 ns
Clear inactive-state 25 25
Shift/load release time, trgjease (s6e Figure 1) 10 20 ns
Serial and parallel data hold time, tp {see Figure 1) 0 [} ns
125 4] 70 °C

Operating free-air temperature, T a —65

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

PARAMETER TEST CONDITIONS ' SN54LS195A SN74LS1.95A UNIT
MIN TYPT MAX |MIN TYPI MAX
Vi High-ieve! input voltage 2 2 v
V)L Low-tevel input voltage Q0.7 08| v
Vik Input clamp voltage Ve = MIN, Iy = —18 mA —1.5 -1.5] Vv
Vol High-level output voitage VCC_= MIN. Vin i 2V, 25 34 27 34 v
VL = V) max, lgy = —400 A
Vo Low-ievel autput voltage z'l:::= \:‘::_Nr;qax Vin=2V. :gt - ;:: 0 04 gi: 3: \
euteurrental Voo = MAX, W=7V 0.1 01| ma
maximum input voltage
Iy High-leval input current Voo = MAaX,  vi=27V 20 20| sA
Iy Low-level input current Ve = MAX, V=04V —0.4 —04! mA
lgg Short-circuit output current§ Ve = MAX —20 -100 | —20 —100| mA
loc  Supply current Vee = MAX, See Naote 2 14 21 14 21 mA

TPor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

ol tymeal values are at Voo - 5V, T4 - 25 C
YNot mare thar one oulput should be shorted 2t a time, and duration of the short-circuit should not exceed one second,

NOTE 2: With ail outputs apen, shift/ioad grounded. and 4.5 V applied to 1the J K, and data mnputs, ice 18 measured by applying a momentary
ground, followed by 4.5 V, 10 clear and then applying a momentary ground . followed by 4.5 V1o clock

switching characteristics, Voo =5V, Ta = 25°C

PARAMETER TESTCONDITIONS [ MIN TYP MAX|UNIT
fmax Maximum clack frequency L = 15pF, 30 30 MHz
tpHL Propagation delay time, high-to-low-level output from clear / 2 kil 19 30| ns

- L~ 1
-to- - f
tpLH Propagation delay time, low-to-high-tevel output from clock See Figure 1 14 22| ns
tpHL Propagation detay time, high-ta-low-level cutput from clock 17 26| ns
——
TEXAS 'b'
INSTRUMENTS
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SN548195, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

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

Supply voitage, Ve (see Note 1)

Input voitage e e e e e e e

Operating free-air temperature range: SN54S195
SN745195

Storage temperature range

NOTE 1:

recommended operating conditions

Voltage valuas are with raspect to network ground terminal.

Y%
56V

~85°C to 125°C

0°C 1o 70°C

~65°C to 160°C

SNG45195 SN748195 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 45 5 6.5 1475 5 5.25 v
High-level output currant, [gH —1 1| mA
Low-level output current, lgi_ 20 20 méA,
Clock frequency, faloek Q 70 0 70 | MHz
Width of clock input puise, ty(clock) 7 7 ns
Width of clear tnput pulse, ty(clear) 12 12 ns
Shift/load 11 1t
Setup time, tg, (see Figure 1) Serial and parallel data 5 5 ns
Clear inactive-state 9 9
Shift/load relesse time, trglease (see Figura T} 2 6| ns
Serial and perallel data hoid time, t, (see Figure 1) 3 3 ns
Operating free-air temperature, Ta —b5 125 0 70 °c

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

PARAMETER TEST CONDITIONST MIN  TYPT MAX jUNIT
ViH High-level input voltage 2 v
Vi Low-level input voltage 08| Vv
Vik Input clamp voitage Voo = MIN, I ==1BmaA —-1.2] v
) Voo - MIN, Vin-2V, SNB45195 25 34
VoH High-lavel ouzput voltage ViL=08V, igH = -1mA | SN745195 27 34 v
VgL Lowievel output voltage :?f:;’:% I\g:‘j; 22°an1A 05| v
Iy Input current at maximum input voltage Veo = MAX, V=55V T mA
i34  High-level input current Voo = MAX, V=27V 50 | uA
I  Lowlevel input current Ve = MAX, V=05V -2 mA
lgs Shart-circuit output current § Ve = MAX —40 —100 | mA
SN545186 70 99
lee  Supply current Voo = MAX, See Note 2 SN745195 70 705 ma

T Far conditions shown as MIN or MAX, use the appropriate velue specified under recemmanded operating conditions,

'T-A!I typical valuas are at Ve =5V, Ta = 25”¢.

§ Mot more than one output should be shartad at a tima, and duration of the shart-circuit shouid not axcesd one second.
NQTE 2: With all outputs open, shift/lcad grounded, and 4.5 V applied ta the J, K, and daia inputs, g is measured by applying a momentary
ground, followed by 4.5 V, to clear, and then applying & momentary ground, fallowead by 4.5 V, to clock.

switching characteristics, Vog =5V, Ta =25°C

tp4L Propagation delay time, high-to-low-level output from clock

PARAMETER TEST CONDITIONS [MIN TYP MAX |UNIT
fmax Maximum clock frequency Ci = 15pF 70 105 MHz
tpHL Propagation delay time, high-to-low-level output from clear RL - 2830 Q 12.5 18.5 ns

- L= +
i - igh- lock
tpLH Propagation delay time, low-ta-high-level output from cloc Ses Figure 1 1.5: 12| ns
185 | ns

L

*ip
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SN54195, SN54LS195A, SN545195,
SN74195, SN74L5195A, SN745195
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

QUTPUT  vVee

R (See Nate C)
FROM OQUTPUT
UNDER TEST

CL = 15 pF
(See Note B)

LOAD FOR OUTPUT UNDER TEST

:'.""'"_"'_.IL_ twictear)

2l
o
i1 ]
<
g
I <
| 3

CLK !
| h |
b T *+— twiciock) o 1,
I [ tserup-ed |
| |
DATA I
\Y v
(See Nate G} | ref ref
1
po— ty ——d = tsu -
: 1 p——af—o [release o ] [ frelease
_ T ! I i TR\ | | v
SH/LD : Vret Vet | Vryef Vref |
I ] ———— e — ——— = gV
bo—tpHL —=! F'“PLH"': i-—tPHL—-‘l
. —_—— ¥
H
ASSOCIATED ' v o - v °
QUTPUT O ref Vet ret
VoL

VOLTAGE WAVEFORMS

MNOTES: A. The clock puise generator has the following characteristics: Zyyp ~ 50 §2 and PRR < 1 MHz. For ‘185, t, < 7 ns and t5 < 7 ns,
For 'LS195A, t, < 15 ns and t¢ € 6 ns. For “5195, 1, = 2.5 ns and t4 = 2.5 ns. When tasting f ..., vary tha clock PRRA.

. Cf includes probe and jig capacitance.

. All dipdes are 1N3064 or equivaient.

. A clear puise is appliad priar to sach tast.

Far 195 and 'S195, Vygf = 1.5 V; for 'LS195A, V ¢ = 1.3 V,

Propagation delay times (tp_py and tpp ) are measured at t 1. Proper shifting of data is verified at t,4 4 with a functional test,

Jand K inputs are tested the same as data A, B, C, and D inputs except that shift/load input remains high.

tp = bit time befora clocking transition.

th+1 = bit time after one clocking transitien.

tn+4 = bit time after four clocking transitions.

FIGURE 1-SWITCHING TIMES

Tommbow
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 29-May-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
JM38510/30602B2A Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -55to 125 JM38510/
30602B2A
JM38510/30602B2A.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 JM38510/
30602B2A
JM38510/30602B2A.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602B2A
JM38510/30602BEA Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602BEA
JM38510/30602BEA Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 JM38510/
30602BEA
JM38510/30602BEA.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602BEA
JM38510/30602BEA.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602BEA
M38510/30602B2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602B2A
M38510/30602B2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602B2A
M38510/30602BEA Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602BEA
M38510/30602BEA Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
30602BEA
SN54LS195AJ Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 SN54LS195AJ
SN54LS195AJ Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 SN54LS195AJ
SN54LS195AJ.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 SN54LS195AJ
SN54LS195AJ.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 SN54LS195AJ
SNJ54LS195AJ Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 SNJ54LS195AJ
SNJ54LS195AJ Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 SNJ54LS195AJ
SNJ54LS195AJ.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 SNJ54LS195AJ
SNJ54LS195AJ.A Active Production CDIP (J) | 16 25 | TUBE No SNPB N/A for Pkg Type -55t0 125 SNJ54LS195A

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/SN54LS195A/part-details/JM38510/30602B2A
https://www.ti.com/product/SN54LS195A/part-details/JM38510/30602BEA
https://www.ti.com/product/SN54LS195A/part-details/JM38510/30602BEA
https://www.ti.com/product/SN54LS195A/part-details/M38510/30602B2A
https://www.ti.com/product/SN54LS195A/part-details/M38510/30602B2A
https://www.ti.com/product/SN54LS195A/part-details/M38510/30602BEA
https://www.ti.com/product/SN54LS195A/part-details/M38510/30602BEA
https://www.ti.com/product/SN54LS195A/part-details/SN54LS195AJ
https://www.ti.com/product/SN54LS195A/part-details/SN54LS195AJ
https://www.ti.com/product/SN54LS195A/part-details/SNJ54LS195AJ
https://www.ti.com/product/SN54LS195A/part-details/SNJ54LS195AJ
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 29-May-2025

@ 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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/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 23-May-2025
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
JM38510/30602B2A FK LCCC 20 55 506.98 12.06 2030 NA
JM38510/30602B2A.A FK LCCC 20 55 506.98 12.06 2030 NA
M38510/30602B2A FK LCCC 20 55 506.98 12.06 2030 NA
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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



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
aiaiaialaiala 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.



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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
will 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 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.

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