SN54196, SN54197, SN54LS196, SN54L5197, SN545196, SN545197,
SN74196, SN74197, SN74L8196, SN74LS197, SN74S196, SN74S197

SDLSO077

50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

OCTOBER 1876— REVISED MARCH 1988

e Performs BCD, Bi-Quinary, or Binary
Counting

 Fully Programmable
+ Fully independent Clear Input

& Input Clamping Diodes Simplify
System Design

¢ Qutput Qp Maintains Full Fan-out
Capability In Addition to Driving

Clock-2 Input
GUARANTEED

TYPICAL

TYPES  COUNT FREQUENCY

POWER DISSIPATION

CLOCK 1 CLOCK 2
"196, '197 0-50 MHz  0-25 MHz 240 mwW
‘LS196, 'LE197 0-30 MHz 0-16 MHz 80 mw
"$196,°S197  0-100 MHz 0-50 MHz 375 mwy

description

These high-speed monolithic counters censist of four
d-c coupled, master-slave flip-flops, which are internally
interconnected tc provide either 2 divide-by-two and a
divide-by-five counter {186, 'LS196, 'S196) or a divide-
by-two and a divide-by-eight counter (197, ‘L5197,
'5197}. These four counters are fully programmable;
that is, the outputs may be preset to any state by placing
a low on the count/load input and entering the desired
data at the data inputs. The outputs will change tc agree
with the data inputs independent of the state of the
clocks.

During the count operation, transfer of information to
the outputs accurs on the negative-going edge of the
clock puise. These counters feature a direct clear which
when taken low sets all outputs low regardless of the
states of the clocks.

These counters may also be used as 4-bit latches by us-
ing the count/load input as the strobe and entering data
at the data inputs. The outputs will directly follow the
data inputs when the count/laad is low, but will remain
unchanged when the count/load is high and the clock
inputs are inactive.

All inputs are diade-clamped to minimize transrnission-
line effects and simplify system design. These circuits
are campatible with most TTL logic families. Series 54,
54ALS, and 545 circuits are characterized for operation
over the full military temperature range of —55°C to
125°C; Series 74, 74L8, and 745 circuits are
characterized for operation from G°C to 70°C.

SN54196, SN54LS196, SNE45196,

SNE4197, SN54L5197, SN545197 . . . J OR W PACKAGE
SN74196, SN74197 . . . N PACKAGE
SN74LS196, SN745196,

SN74L5197. SN748197 . . . D OR N PACKAGE

[TOP VIEW}
Loab O \_J 14 Vee
ac Oz 13 CLR
c s 120 ap
A4 1o
aads ods
CLK 2 [s a[1Qg
GND[]7  sfCLK1

SNE4LS196. SN545196,
SN54LS197, SNS45197 . . . FK PACKAGE

(TOP VIEW)

NC - No internal connection

logic symbolst

*196. ‘LS196, 'S126 ‘197, ‘L8197, 'S$1897

CTR i CTA
LOAD: 1

——=1{1l

LCAD ¢l
LT SN 1 ) [ LS R
| c - C
cuu—‘l%b-» bivz m g, cun—:%h>f BNVZ ] g aa
A A——o11D
cLk2 Lo, DIVE 19 cuka—t8) ry , DIVE o o

£+
aor [ (] Qg 1o S
B °L, &79 H—2—ac B |0 cTd 2 g
c 1T ol oz c 1cT 12l
LT P E—b] o |2 —— 0]

t These symbols are in accardance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

PRODUCTION DATA documents contain information
current as of publication dete. Products conform to
spacificatiuns par the terms of Taxas Instrumenis
standard warranty, Production processing doas nat
necessarily include testing of all paramaeters.
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SN54196, SN54197, SN54LS196, SN54LS197, SN545196, SN5481397,
SN74196, SN74197, SN74LS196, SN74L5197, SN748196, SN74S5197
50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

typical count configurations

‘196, 'LS196, and ‘S196 typical count configurations and function tables are the same as those for '176.
‘197, 'LS197, and "5$197 typical count configurations and function tabtes are the same as those for 177,

logic diagrams

196, 'LS196, and 'S196 iogic diagrams are the same as those for "176.
*197,'L5197, and 'S197 logic diagrams are the same as those for "177.

schematics of inputs and outputs

EQUIVALENT OF LOAD. CLEAR,
AND DATA INPUTS

EQUIVALENT OF CLOCK INPUTS

TYPICAL OF ALL QUTPUTS

POST GFFICE BOX 655012 » DALLAS. TEXAS 75205

Veo -- Veo
A1 100 §2
NOM
INPUT 1
N OUTPUT
h
NOMINAL VALUES OF
Count/load. Data. Rgq =4 kf2 NOM INPUT R-’:.g:?, an(:.i1:;i
Clear. Rgq =2 k{2 NOM Clock 1 4k akQ
Clock 2 Tk 6 kI
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INSTRUMENTS




SN54196, SN64197, SN74196, SN74197
50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

Supply voltage, Ve (see Note 1)

Input voltage

Interemitter voltage {see Note 2)
Operating free-air temperature range:

Storage temperature range

7TV

55V

.. . bBV
SN54196, SN54197 Circuits ﬂ55 Cto 125°C
SN74196, SN74197 Circuits 0°C to 70°C

—B5°C to 150°C

NOTES: 1. Voltage values are with respect ta network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the Clear

and Load inputs.

recommended operating conditions

SN54196, SN54187 SN74196, SN74197 UNIT
MIN NOM MAaX MIN NOM MAX
Supply voltage, VT 4.5 5 5.5 4.78 5 5.25 v
High-level output current, lqH —800 —B00 sA
Low-ievel output current, 1oL 16 16 mA
Clock-1 input b} 50 ] 50
Count frequency Clook 2 input 0 25 0 5 MHz
Clock-1 input 10 10
Pulse width. 1 Ciock-2 input 20 20 ns
T Clear 15 15
Load 20 20
Input hoid time, 1ty (see Nate 3} High-level datz_|twiload} twiload) ns
Low-level data__ |tw{ioad) twitoad)
i High-leve! data 10 10
input setup time, tg, (see Note 3} Lowievel dota 5 5 ns
Count eneble time, tgn (see Note 4) 20 20 ns
Qperating free-air temperature, Tp —55 125 V] 70 'C

NOTES: 3. Setup and hold times are with respect to the falling edge of the load input.

4. Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which

interval the count/load and clear inputs must both be high to ensure counting.

{ip
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SN54196, SN54197, SN74196, SN74197
50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

5N64196, SN74196

SN54197, SN74197

lcc

Supply current

PARAMETER TEST CONDITIONS T UNIT
MIN TYPT MAX |[MIN TYPE MAX |
Vin  High-level input voltage 2 2 \Y3
Vi Lowelevel input voltage 0.8 08| Vv
ViK Input ctamp voltage Vee = MIN, lj=—12mA —1.5 —-1.5 v
. Voo =MIN, vVig=2V
\'4 High-level output voltage ’ 24 34 24 34 v
OH 9 9 ViL =08V, Igy=—800uA
Veo = MIN, Vg =2V,
VoL Low-level gutput voltage ce H 0.2 0.4 0.2 04 ] v
ViL=08BYV, Ig|=16mAf
Iy Input current at maximum input voltage Voo = MAX, V=55V 1 1] ma
Data, Load 40 40
It High-level input current | Clear, clock 1 Voo =MAX, V=24V 80 80 | uA
Clock 2 120 B0
Data, Loacd —16 —1.6
Clear —3.2 -3.2
e Low-level input current Vee = MAX, V=04V mA
Clock 1 —1.3 —4.8
Clock 2 -6.4 —-3.2
1 Short-circuit output current§ v MAX ShSA” 1 -0 =20 L
ori-Circuit outpu B = m
0$ i P ce sN74 | —18 ~57 | —18 57
Voo = MAX, SeeNote 5 48 59 48 59 { mA

NOTE 5: Iz is measured with all inputs grounded and all outputs open.
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAl typical values are at Vo = 5V, Ta = 25°C.

$Not more than one autput should be shorted &t a time.
10A outputs are tested at gL = 16 mA plus the limit value of |)_ for the clock-2 input. This permits driving the ctock-2 input while fanning

out to 10 Series 54/74 |oads.

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

FROM 10 SN54196 SN54197
PA| # TEST CONDITION 4196
RAMETER (INPUT} {OUTPUT) DITIONS SN?7 SN74197 UNIT
MIN  TYP MAX | MIN TYP MAX
fmax Clock 1 Qp 50 70 50 70 MHz
12 7

PLH Clock 1 Qp 7 2
tPHL 10 15 10 18

t 12 18 1 18

PLH Clock 2 Qg 2 ns
tPHL 14 21 14 21

tPLH 24 36 24 36

Clock 2 Q = n
PHL oc c CL = 150F, 28 a2 28 42|
PLH Cloce 2 N AL = 4009 12 21 36 54
n

AL D See Note 6 17 18 2 63|
1§ 16 24 18 24

PLH A B, C.D |Qa, Qg Qc Op ns
tPHL 25 38 25 38

t 33

PLH Load Any 22 33 22 ns
tPHL 24 38 24 36

PHL Clear Any 25 37 25 37 ns

#frnax = maximum count freguency.
tpLH = propagation delay time, low-to-high-level output,
tpHL = propagation deiay time, high-to-low-level cutput.

NOTE &: Load circuit, input conditions, and voltage waveforms are the same as those shown for the "176, "177 except that testing gy,

ViL = 0.3 V.

TeExas J?
INSTRUMENTS
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SN54LS196, SN54LS197, SN74LS5196, SN74LS197
30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

schematics of inputs and outputs

C?Z)c:Jur\::"ﬁ.I(-)iNJAONFD EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
CLOCK INPUTS
CLEAR INPUTS DATA INPUTS QUTPUTS
Voo
R Veg————— —— ____'—1'—'\/(.‘(:
vee o $120 11 NOM
& 25 kil )
Fea T NOM
INPUT — - —
INPUT —-—
ENPUT — = E 3
1 OUTPUT
NOMINAL
VALUES OF
R, RZ, and R3
Count/Load: Rgg =17 k{2 NOM INPUT ‘L5196 ‘L5197
Clear: Heq=9.2 kil NOM Clack 1 8 ki2 8 k&l
Clock 2 6 k2 15 k&2

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

Supply voltage, VCC (8ee NOte 1) . . .. e e e e 7V
INput vOHAGE . . . . . e e e e 5.6 Vv
Operating free-air temperature range: SN64L.5196, SN§4LS197 Circuits . ... ... -55°C 10 125°C
SN74LS5196, SN74LS197 Circuits . . .. ... .. .. 0°C to 70°C
Storage temperature FaNGE . . . . . . it vt ittt e e e e —865°C to 160°C
NOTE 1: Voltage values are with respect to netwaoerk ground terminal.
recommended operating conditions
SNS4LS196, SN6ALS197 | SN74LS 196, SN74L5197 UNIT
MIN NOM MAX MIN NOM  MAX
Voo Supply voltage 45 5 55 4,75 ) B.25 v
IoH High-levei output current —400 —400 A
loL Low-tevet output current 4 B mA
Clock-1 input o] 30 o 30
Count frequency MHz
Clack-2 input 0 15 4] 15
Clock-1 input 20 20
- Pulse width Clock-2 input 30 30 s
Clear 15 15
Load 20 20
th Input hold time, Isee Note 3) High-evel data ‘wiload) tw(load) ns
Low-leve! data tw(load) twiload)
. High-level data 10 10
sy Input setup time, {see Note 3) ns
Low-level data 15 15
tenabie Count enable time, (see Note 4) Clock 1 50 30 ns
Clock 2 50 50
Ta Qperating free-air temperature -55 125 o 70 2c

NOTES: 3. Setup and hold times are with respect to the falling edge of the load input.

4. Minimum count enable time is the intervai immadiately preceding the negative-going edge of the clock pulse during which
interval the count/load and clear inputs must both be high to ensure counting.

TEm%;JU
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SN54LS196, SN54LS197, SN74L5196, SN74LS197
30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

SN54LS196 SN74L5196
PARAMETER TEST CONDITIONS SN54L5197 SN74L5197 UNIT
MIN TYPE MAX | MIN TYPE mMAX
Vi High-level input voltage 2 2 v
ViL bLow-level input voltage 0.7 08 v
V|k Input clamp voitage Ve = MIN, I =—18mA —1.5 —1.5{ V
. Ve =MIN,  Vijp=2V,
VoM High-lsvel output voltage 26 3.4 27 34 \4
ViIL = VIL max- 10H = —400 uA
Vee=MIN, Vg =2V, gL = 4 mAS 026 04 025 04
VoL Low-level cutput voltage cc H oL m s v
ViL = VL max InL=8mA™ 0.35 0.5
Data, Load 0.1 0.1
Input current
| . ) Clear, clock 1 v MAX V=55V 0.2 0.2 A
at maximum = . =5,
! Clock 2 of ‘L5196 | °C ! 0.4 0.4} ™
input voltage
Clock 2 of 'LS197 0.2 0.2
Data, Load 20 20
| High-level Clear, clock 1 Ve = MAX V=27V 40 40 A
' input current Clock 2 of 'LS196 cc ’ 1= 80 go| “
Clock 2 of 'L5197 40 40
Data, Load 0.4 —0.4
Clear —0.8 —0.8
Loaw-levet
TR Clock 1 Voo = MAX, V=04V —2.4 ~2.4] mA
Input current
Clock 2 of 'LS196 —2.8 -2.8
Clock 2 of 'L3197 -1.3 —1.3
lgg Short-circuit output current § Voo = MAX 20 —100 [ —20 —100{ mA
Icg  Suppiy corrent Vec=MAX, See Note 5 16 27 16 271 mA

TFor conditipns shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Lan typical values are at Voo "G V. Ta-267C

§Not more tharn one output should be shorted at a time, and duration of the shartcircuit shouwld not exceed one second.

v Qp outputs are tested at specified gy plus the limit vaiue of I for the clock-2 input. This permits driving the clock-2 input while maintain-
ing full fan-out capability.
NOTE &. g is measured with all inputs grounded and all outpurs open.

switching characteristics, Ve =5V, Ta =28"C

FROM TO SN54LS196 SN54L5197
# TEST CONDITIONS SN74L5196 SN74L5197 UNIT
PARAMETER (INPUT) (QUTPUT]
MIN TYP MAX [MIN TYP MAX
fmax Clock 1 Qa 30 40 0 40 MHz
t 8 15 8 15
PLH Clock 1 (o ¥ ns
tPHL 13 20 14 21
tPLH 16 24 12 19
Clock 2 o} ns
L 8 22 33 23 35
t 38 57 34 51
PLH Clock 2 Qe C_ = 15 pF. ns
PHL 41 62 42 63
RL =2 k2.
tPLH 12 18 55 78
Clock 2 Qp See Note 6 ns
PPHL 30 48 63 95
PLH ABCD |as ae a-a 20 30 18 27
r—y .B.C, A. Q. Qc Qp 29 44 29 44 |
27 41
PLH Load Any 26 39 ns
tPHL 30 45 30 45
tPHL Clear Any 34 51 34 51 ns
#fax = maximum count frequency.
tpLH = propagation delay time, low-to-high-level output, tpy| = propagation delay time, high-to-tow-level output.
that

NOTE 6: Load circuit, input conditions, and voitage waveforms are the same as those shown for the ‘176, 177 except
15 ns, 4 < 6 ns, and Vy,ef = 1.3 V {as opposed to 1.5 V).

t =

*f’
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SN545196, SN545197, SN743196, SN745197
100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

schematics of inputs and outputs

EQUIVALENT OF COUNT/LOAD,

EQUIVALENT OF CLOCK INPUT TYPICAL OF ALL QUTPUTS
CLEAR, AND DATA INPUTS
vee - Veo —-— - vee

o
2500

Heq =3 <
& 1 now

INPUT --
pu— [

jp \ - 3° OUTPUT
P

Clack 1 Rgg = 1.2 kINOM
[Count/Load, Clear: Rgq = 2.3 k2 NOM Clock 2 5196 Rgq = 700 12 NOM
Data: Rgg = 2.B kit NOM Clack 2'5197 Req = 1.4 k{2 NOM

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

Supply voltage, Vo (see Note 1) e AV
Input voltage . . . . . . . L .o Lo e e e 55V
Operating free-air temperature range: SN545186, SN545 197 Circuits . . . . . . . . . -B5°Cu12s’c

SN745196, SN745197 Circuits . . . . . . . . .. Qcw7C
Storage temperature range . . . . . . . ... Lo e e e ~85°C 10 160°C

NOTE 1: Voltage values are with respect 1o netwerk ground terminal.

recommended operating conditions

SN545196, SN545197 SN745196, SN745197 UNIT
MIN NOM MAX MIN NOM MAX
Suppiy voltage, Voo 4.5 5 55 4.75 5 5.25 v
High-levei output current, lgn -1 -1 mA
Low-evel output current, Ig 20 20 mA
Clock frequsncy Clock-1 input a 100 4] 100 MHz
Clock-2 input a 50 1] 50
Clock-1 input 5 5
. Clock-2 input 10 10
Pulse width, ty ns
Clear 30 30
load 5 ]
Input hold time, 1 (see Note 3} High-leve! data 3t 3 ns
Low-level data 3l 31
] High-level data 6l 6l
Input setup time, tg, {see Note 3} Low-level data 1] 6l e
Count enable time, tg, {see Note 4) 12 12 s
Operating free-air temperature, T g —55 125 0 70 C

NQTES: 3. Sewp and heold times are with respect to the falling edge of the lsad input.
4. Minimum count enable time is the interval immediately preceding the negative-going edge of the ctock pulse during which
interval the count/load and clear inputs must both be high to ensure counting.

Texas {"

INSTRUMENTS
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SN545196, SN545197, SN745196, SN745197
100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

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

SN545196, SNBAS197,
PARAMETER TEST cONDITIONS T SN748196 SN745197 UNIT

MIN TYP$ MAX MIN TYPE MAX
Vi 2 2 v
V) L 0.8 0.8 v
VK Voo = MIN, | = =18 mA -1.2 -1.2 v
Vor Ve = MIN, Vig=2 V¥ 545 25 3.4 25 3.4 v

: ViL=08V, igH = —1mA 748 27 3.4 27 3.4
Vee = MIN, Vin=2V, V|L=08V.

VoL |0Cf= 20 mAg L 05 05 | v
I Vee = MAX, V=55V 1 1 mA,

Clack 1, ciock 2 150 150
"H All other inputs vee = MAX, Vim27V¥ 50 50 A
Data, Load ~0.75 _0.75 mA

I Clear Ve = MAX, V) =0.5V

Clock 1 -3 -8 mA
Clock 2 —-10 —6 mA
105§ Vgg - MAX —30 —110 | —30 ~110 [ mA

548 75 110 75 110
lce Voo = MAX, See Note b 745 75 170 r= 120 ma

t For conditions shown as MIN or MAX, use the sppropriate value specified undar recommaended operating conditions,

tan typical values are at VCC =BV, Ta = 25°c.

§Qp outputs are tested at I = 20 mA plus the limit value af 1)L for the clock-2 input, This permits driving the clock -2 input white fanning

out to 10 Series 545/74S loads.
§ Not morea than ane autput should be shorted at a time, and duration of the short-circuit should nat exceed one second.
NOTE 5: lge is measured with all input grounded and all outputs open.

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

(FROM TO SN5451288, SN545197,
# TEST CONDITIONS SN745186 SN745197 UMIT
PARAMETER™ | npum | (ouTsuT)
MIN TYP MAX | MIN TYP MAX
frmax Clock 1 Qp, 100 140 100 140 MHz
t 5 10 5 10
PLH Clack 1 0a ns
tPHL 6 10 6 10
t 5 10 1
PLH Clock 2 QB 5 0 ns
tPML 8 12 8 12
1 12 18 12 18
PLH Clock 2 Qe ns
1PHL RL=280%, €| =15pF, 16 24 15 22
t See Note 7 5 10 18 27
PLH Clogk 2 ap ee ns
tPHL 8 12 22 33
t 7 12 7 12
PLH AB.CD | Q4050000 ns
tPHL 12 18 12 18
t 1 1 1
PLH Load Any 0 -3 10 8 ns
tPHL 12 8 12 18
TPAL Clear Any 26 37 26 37 ns
#fnax = maximum count frequency.
tpLH = propagation delay time, iow-to-high-leve output,
tpHL = propagation delay time, high-to-low-level output.

NOTE 7: Load circuit, input conditions, and voltage waveforms are the same as those shown in Section 1.

{ip
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i3 Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 15-Oct-2009

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
7601501CA OBSOLETE CDIP J 14 TBD Call TI Call Tl
7601501DA OBSOLETE CFP W 14 TBD Call Tl Call Tl
SN54196J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SN54197J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
SN54LS197J OBSOLETE CDIP J 14 TBD Call TI Call Tl
SN74196N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74197N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS196D OBSOLETE SOIC D 14 TBD Call Tl Call Tl
SN74LS196DR OBSOLETE SOIC D 14 TBD Call Tl Call Tl
SN74LS196N OBSOLETE PDIP N 14 TBD Call TI Call Tl
SN74LS197D OBSOLETE SOIC D 14 TBD Call Tl Call Tl
SN74LS197J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN74LS197N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74S196N OBSOLETE PDIP N 14 TBD Call TI Call Tl
SN74S197N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SNJ54196J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SNJ54197J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
SNJ54197W OBSOLETE CFP W 14 TBD Call TI Call TI
SNJ54LS197FK OBSOLETE LCCC FK 20 TBD Call TI Call TI
SNJ54LS197J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SNJ54LS197W OBSOLETE CFP w 14 TBD Call Tl Call Tl

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

®) MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

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 TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited

Addendum-Page 1
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www.ti.com 15-Oct-2009

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 TI
to Customer on an annual basis.
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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.



MECHANICAL DATA

MLCCO006B — OCTOBER 1996

FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
NO. OF A B
z 18 17 16 15 14 13 12 TERMINALS
s o MIN MAX MIN MAX
4 N
19 1 20 0342 | 0358 | 0307 | 0.358
(8,69) | (9,09 | (7,80) | (9,09)
20 10 - 0.442 | 0458 | 0.406 0.458
) o (11,23) | (11,63) | (10,31) | (11,63)
B SQ " 0.640 | 0.660 | 0.495 | 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)
A SQ
23 7 - 0739 | 0761 | 0.495 | 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 66 0938 | 0962 | 0850 | 0.858
- s (23,83) | (24,43) | (21.6) | (21.8)
\ / " 1.141 1.165 1.047 1.063
Y N e~ 28.99) | (2959) | (26,6) | (27.0)

26 27 28 1 2 3 4

0020 (051) _f o 0.080 (2,03)
0.010 (0,25) «— 0.064 (1,63)
£ 0020051 A
0.010 (0,25)
0.055 (1,40)
0.045 (1,14)
0.045 (1,14)
, 0.035 (0,89) _
L 2
0.028 (0,71) 4" L* | 0.045(1,14)
0.022 (0,54) 0.035 (0,89)

0.050 (1,27)

4040140/D 10/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. The terminals are gold plated.

E

Falls within JEDEC MS-004
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MECHANICAL DATA

D (R*PDSO*GWH PLASTIC SMALL—OQUTLINE PACKAGE
0344 (8,75)
¢ 0.357 (8,55) ’
@

14 W 8
0.244 (6,20)
0.228 (5,80)

I N - - T 0157 (4,00)

\ \ 0.150 (3,80) A

EEEEEE

Pin 1

0.020 (0,51)
Index Area b
0.050 (1,27) 0.012 (0.51)
[ ]0.010 (0,25) W]
: \ £ \
T
\ /
v - - - - - # J\ 7 /k
0.010 ( \ 7
— 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25) /
0.005 (0,15)1 )/
/ ‘ \
\ t \ //\ | []0.004 (0,10)
Gauge Plane - !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-4/J 09/09
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed .006 (0,15) per end.
@ Body width does not include interlead flash. Interlead flash shall not exceed .017 (0,43) per side.
E. Reference JEDEC MS—-012 variation AB.

b TExAS
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www.ti.com



MECHANICAL DATA

W (R—GDFP—F14)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.260 (6,60)
f 0.026 o 66)
! v
| I |
0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»
0.019 (0,48)
1 14 0.015 (0,38)
\J
l l l l =
l l l l
0.050 (1,27)
l l l l
0.390 (9,91) l { l |
0.335 (8,51)
l l l l
l ] l 0.005 (0,13) MIN
4 Places
l l l l l
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB
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IMPORTANT NOTICE

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

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

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

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

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

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

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

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

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

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

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated
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