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CD4536B Types

CMOS Programmable Timer pry
High-Voltage Types {20-Volt Rating) L T
 8-avPASS ,..l 1 3 Rs
[
A 2 | 4 T
W CD45368B is a programmable timer Features: z5) g0 OUT I Ry,
consisting of 24 ripple-binary counter stages. u 24 flip-flop stages —— counts from 2° to 224 F 'o_su-r'z“‘:
The salient feature of this device is its w Last 18 s selectable by BCD select code &n| pl2
flexibility. The device can count from.1 t 5 st L ) set - -3 pecope
e JUILY. TDE Cevice can cod m i 1o ® Bypass input allows bypassing first 8 stages peser 21 ouT
2" or the first B stages can be bypassed to ® On-chip RC oscillstor brovision . 18]
allow an output, selectable by a 4-bit code, = Clock inhibit input MONO IN
[ Vo, =16 92¢5-31N8
from any one of the remaining 16 stages. It 8 Schmitt-trigger in clock line permits operation with very e
can be driven by an-external clock or an RC long rise and fall times s
oscillator that can be constructed using on- ® On-chip monostable output provision FUNCTIONAL DIAGRAM

chip components. Input IN1 serves as either
the external clock input or the input to the
on-chip RC oscillator. OUT1 and QUT2 are
connection terminals for the external RC
components. In addition, an on-chip mono-
stable circuit is provided to allow a vari-
able pulse width output. Various timing
functions can be achieved using combi-
nations of these capabilities.

A logic 1 on the 8-BYPASS input enables a

g3

O w

4 G
bypass of the first 8 stages and makes stage 9 ® 5-V, 10-V, and 15-V parametric ratings CHARACTERISTIC LIMITS UNITS g E
the first counter stage of the last 16 stages. ® Meets all requirements of JEDEC Tentative Min.| Max. E g
Selection of 1 of 16 outputs is accomplished Standard No. 13B, "Standard Specifi- - = T
by the decoder and the BCD inputs A, B, C cations for Description of ‘B’ Series Supply-Voltage Range g g
and D. MONO N is the timing input for the CMOS Devices” (For To=Full o
on-chip monostabie oscillator. Grounding of Package Temperature
the MONO IN terminal through a resistor of Range) 3|18 v

10K ohms or higher, disables the one-shot
circuit and connects the decoder directly to
‘the DECODE OUT terminal. A resistor to
Vpp and a capacitor 1o ground from the
MONO IN terminal enables the one-shot cir-
cuit and controls its pulse width.

A fast test mode is enabled by a logic 1 on

® Typical fo) = 3MHzat Vpp = 10V

® Test mode allows fast test sequence

u Set and reset inputs

® Capable of driving two low power TTL
loads, one lowar-power Schottky load, or
two HTL loads over the rated temperature
range :

® Standardized, symmetrical output charac-
teristics

® 100% tested for quiescent current at 20 V

divides the 24-stage counter into three B8-stage
sections to facilitate a fast test sequence.

The CD4536B types are supplied in 16-lead
hermetic dual-in-line  ceramic  packages
(F3A suffix), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (DW, DWR, and NSR suffixes), and

RECOMMENDED OPERATING CONDITIONS

For maximumr-reliability, nominal operating
conditions should be selected so that operation
is always within the following ranges:

DECODE OUT SELECTION TABLE

8-BYPASS, SET, and RESET. This mode 16-lead thin shrlhk small-outline packages NUMBER OF STAGES IN
(PW and PWR suffixes).
plc| sl alDIVIDER CHAIN
8-BYPASS=0[8BYPASS =1

olojojo 9 1
olojoj1 10 2
oloj1]o 1n 3
olof1{1 12 4

MAXIMUM RATINGS, Absolute-Maximum Values: ol1jolo 13 5

DC SUPPLY-VOLTAGE RANGE, (Vpp) olilol1 14 6
Voltages referenced toVgg Terminal) ........ovvivnnniiiieiiiiiiniinn... ~-0.5Vto +20V ol1l1lo 15 7

INPUT VOLTAGE RANGE, ALLINPUTS ...0ovveeneeeineieansennnnns -0.5V 1o Vpp +0.5V olil1li 16 3

DC INPUT CURRENT; ANY ONEINPUT . ...ttt reeeeeeeareanannes +10mA -

POWER DISSIPATION PER PACKAGE (Pp: 1|ojo]o0 17 9
FOrTA= =580 1010000 1ottt ienretenitreeieanrae e e rraeeeaannes 500mwW 1|0|of1 18 10
ForTA=+1002Ct0+1259C ....0uuevennnnennnns Derate Linearity at 12mW/0C to 200mW 1/o]1]o0 19 1

DEVICE DISSIPATION PER OUTPUT TRANSISTOR 1lol1]1 20 12
FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes). ......... 100mwW

OPERATING-TEMPERATURE RANGE (TA) «+ v+ vvvvarennsnreennsnnss -550C to +1259C  111/010 2 13

STORAGE TEMPERATURE RANGE (Tgtg) -+ vevvvnsnnreevrnnnnnnnenn. -850C {0 +1500C 1o 22 14

LEAD TEMPERATURE (DURING SOLDERING): 11}1]0 23 15
Atdistance 1/16 + 1/32 inch (1.59 * 0.79mm) from casefor 108 max . ............ +26859C 1]1] )1 24 16

0= Low Level 1 = High Level

Copyright 00 2003, Texas Instruments Incorporated
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CD4536B Types

STATIC ELECTRICAL CHARACTERISTICS ) . JFMIENT TEWPERRTURE (Ta-28-CLILE P IS
- : OHE ! PR
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) I 3 358 T
TERISTIC | - ' T = oI kb
- g2 T
Vo | Vin(|VDD 28 5 §2
(v} (v} | tv}| -56 | —40 +85 [+125 {Min. | Typ. |Max. i i
1., - 05| 5 5 5 150 150 - 004| 5 3 R
Quiescent - - : v P
Device - fotwliw]| o] 0] 300] 300] - ] 004} 10| E el
fu"eMm- - lois|{1s| 20| 20| e00}.s00].— .| ocs| 20} 1 Sesiss
DD Max. - T - BT
- | 020] 20 1001 100 | 3000 3000| — 0.08 IQQ'J¥ G e 10-s0Une VoLTRoE oY i
0.4 05| 5| 064 061 | 042 036] 051] 1] - g e e L
Output Low ' : - o~ —I Fig. 2— Typical output low (sink/) current
(Smk)(?,urrent 05 0,10]| 10 1.6 1.5 1.1 0.9 1.3 28 - , characteristics.
loL Min. 15 |015] 15| a2 4| 28] -24] 3a] e8| - S
At AMINENY TEMPERATURE [13)+25°C o1
4. -0.64| 061 | —0.42]-0.36 |~ -1| - |mA b i
Output High 6 05| 5 |-06 2| -0.36 {~051] mAl |
(Source) 25 o5 5| -2 18] -13[-115] —18] -32} ~ L
?u:el\:i[r'\' 95 10| 10{ -16{ —15]| =111 ~091 =13 ~26] - - Eu_ OATE 10~ S0URCE VOLTAGE (Vghe15Y LEL11
oH 135 |0a5] 15 | —a2] -4] 28] —24] —34] —68] - £ ?
Output Voltage:|— 05 5 0.05 _ 0{0.05; z 28 Hiio
LDW-L?VEL - .0,10] 10 |. 0.05 - . - 0710.05 z A
. B > S sHH
VouMax. " Tois|1s | . 0.05 1 Tofoos] fgwr
Quiput . - |'— |08 5j ... a9 . | ags -s&f - {- caiizets e
Voltage: - 0,10| 10 995 9.95 - 10] - [~ - ORAN-T0- SOURCE YOLTAGE (VigI—V
High-Level, - . S - - - 35 R 5 - - . i . 3203 -24mM
VOH Min. - 0.1 15 14.95 - . 14‘95 . L < Fig. 3—Minimum output low (sink) current
0.54.5 — 5 . 1.6 - - 1"15 : characteristics. o
Input Low - —1- . )
Voltage 1.9 - 10 3 - = 3 "7 ORAIN-TO-30URGE VOLTAGE (¥pgi—V
ViLMax. . hsi3s] — |15 a - | | 4| pErme——
B T GATE-TO VOLTAGE (Vgsie-5v bt ls %
input High 0546| - 5 35 35 - | - :Li l8
Voltage, 1,9 - 10 7. ‘ 71 - - _Ezﬁ""é
VinMin. - 7 38 — |15 1 nf -i - fainaats -g
(nput Current | ' S U RO I PO " oypeEE 0§
v e L A e R I e Bl T R .5
- s i H of
2
3
SRR Fig. 4—Typical output high (source) current
o 3 o 8-BYPASS charscteristics.
SET, P -7 Qs
OF g DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
: - B c -3 -0 -8 0
T e : e Tewnarne (e ST |
: i fi “ - “{.‘!‘IJ-I_I%OIITTI nlﬁ*ﬁ;lnll.l_x.w . E ?
0S¢ s |miiam v T B 3
mhmr LE2¥e] ) T e |
. “M:l:l HH ©
. HH HH
BV g
HE H
3 A g
our 2 : HHE e v ‘
K o BN ¢ O—1] pecopER 050351.05 . T Y 1 3 i
‘ 0 O3 oo ' * T f 2
CLOCK : 15 : £ B
INHIBIT Vpp*i6 . Vas*@ 926330373 : = i R
) R - [N sete-gaszinz -
Fig. 1 = Functional block diagram. . .- - Fig. 5—Minimum output high (source) current
: S characteristics.
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CD45368B Types

*

CLOCK INH @D«{>

mot

-
INPUTS PROTECTED 8Y CMOS
PROTECTION NETWORK

e

————ou'r:@: \/F

s2CL-d172s

Fig.6 - Logic diagram for CD4536B [continued on next page].

1
NOTE; f= ,Rg = (5-»10) x
iy O g% (5-+10) xRy
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CD45368B Types

DETAIL FOR | yeLew(cips FoR FFo aNDFF2S)  pevan Fom
FF3-8,11-16,17-24 vpp —{* o FFI,FF2,FFI0,FF9,FF2%
i -
—' R Q- 9
L Ao
—l —F . [ ]
P l
i | L
¥ * 'J ¢
P
P l_] P H n
' n ¢ — n n ¢
L p| — :l n n—:‘
" L-‘ —— 3'_.? L =T 2
e =4
ren |
n R -
' ! : = 1] . E
T - . | ]
i_—IH"" ; —fLen N —feedlsol-
"% , I —o - L —feu
o tVes FFI FF2,10 FFo
- — S FF2s
. . a
A Dc T - 1%FF1:AS SHOWN'EXCEPT G NOT BROUGHT OUT
« > FF9:SAME A5 FFI EXCERT Q 15 BROUGHT OUT AND ,T 6O TO
a 6t AND T+ RES
8 n FF2;FFI0: DELETE rs-,mf AND INVS; FEED T TO Di
ELETE TLEN . CLDIS
: FF25: lNVo AND INVA BECOME 2-INPUT NAND GATES, WITH

ADDED INPUTS §; FEED Q TO TGf,
PREVIOUS Q INPUT, DELETET ou UT

mo®

.

DECODE
our

. S2ZCL-31725Rt
[

Fig.6 - Logic diagram for CD458368 [continued from ptevious page].
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CD4536B Types

AMBIENT TEMPERATURE (1) =28°C

3-815

DYNAMIC ELECTRICAL CHARACTERISTICS, at TA=25°C, Input ty, ty=20 ns, . ‘ -
CL = 50pF, Ry = 200 kQ 1;
- £as
v LIMITS ‘ 7
CHARACTERISTIC DD { UNITS d
_ V). | Min.| Typ.| Max.| . g Lo e gl *3 VEH
Propagatioq Delay Times: 5 - 1 2 % "B
Clock to Q1, 8-Bypass High 10 - 0.5 1 us g -
: tPHL, tPLH 15| — | 035] 07 s
Clock to Q1, 8-Bypass Low 5 — 25 ] g araasaissasss ﬁ?EE
tPHL: tPLH 0| — L 0B} 16 | s HEEHH ‘ ;
15 — 1 06 1.2 e g % oo
Clock to Q116, TpHL tpLH 5 — 4 8 . LOAD CAPACITANCE {GU)—~BF . e~ seve
10 — 15 3 us Fig. 7— Typical propagation delay time as a function
_ 15 J— 1 2 of ioad capacitance (CLOCK to Qy,
Qo Cyp tPHL tPLH 5 T 150 1 300 8-BYPASS highl.
: 10. - 75 ] 150 ns
: 15 - 50 | 100
Set to Qp, tpLH 5 — 300 | 600
10 .. — 125 | 250 ns
>15‘-A — m 1m
Reset to Qp,,- tPHL 5: — 3 L]
i 10 | — 1] 2 - us D »
- 15 — | 075 ] 15 3 AMSENT £ (Ta)e25°C % ﬁ
Transition Time, tTHL tTLH 5 | — | 100 | 200 i 22
: 10 | — | 50| 100 ns £a vl e 5
15 | — | 40| 0 F o O £9
Minimum Pulse Widths: 5 | — [ 200 [ 400 5 i =3
Clock 0 | — | 75| 150 ns . 8=
15" —_ 50 100 &
Set - 5 | — | 200 | 400 g, e v
: 10 — | 100 | 200 ns g HH = ORjEES
15 | — | 60 | 120 HESREREl T FHH
Resét -5 | — ] 3 6 B e o e g
. 10 _ 1 2 us LOAD CAPACITANGE {Cy ) — pF s2Cs-32769
15 — 1075 | 15 Fig. 8- Typical propagation delay tima as a function
> - i CLOCK to Q4,
Minimum Set Recovery Time, 5. | — |25 ]| s . ‘:;o;::;‘s":zﬁfm{ o
10 - 1 2 s -
_ : 15 |-~ |06 | 16 .
Minimum Reset Recovery Time, 5 - 35 7 :
i 15 ) — 1 2
Maximum Clock Pulse Input ‘ 5 0.5 1 -
Ffequency, foL. 10 15 3 - MHz
; 15 {25 | 5 | —
Maximum Clock Pulse Input s ; 5,10,15 . __"“ avewenT URE (Ta)225°C FL H
. Rise or Fall Time, . .~ t,t Unlimited us h
.§'
; 8
Iy et (ool e b
- =
) . - ‘ —nﬁ
ST ] | 16+—Vvpo g
RESET — 2 15 —MONO N | ,§_ 2 £
ING— 3 14— OSC INHIBIT § HH T
s 13 j<-DECOOE OuT & s Liisasasasisdiz gt
ouT 2 5 2= 0 * o R
S-BYPASS — & 1t-}= ¢ | smary T T S ) 80 oo
. CLOCK IHIBIT—] 7 101— @ [ SELECT LOAD CAPACITANGE (CL1~BF  ses-32770
" Ves . | 8 9= a Fig. 8—Typical propagation delay time as a
o TOP VIEW ‘9205-3(T18 - "7 tunction of load capacitance (CLOCK
- " - Terminat Assignment - " ‘to-Qyg-8-BYPASS high).



AMBIENT TEMPERATURE (T, ) s25°C
eana:
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5
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CD4536B Types

AMBIENT TEMPERATURE (Ta) = 23°C
EXTERNAL RESISTANCE (R ) + 86 kD
501 EXTERNAL CAPACITANCE (Cx) * 1000 pF

gl 1

H T
1

g

§

-

PROPAGATION DELAY TIE Upr .ol — 30

0% 20 40
LOAD CAPACITANCE (Cy}—pF 92C8-32771
Fig. 10—Typical propagation delay time as a

function of load capacitance (QN to

I
a0 H
1

H

FREGUENCY DEVIATION {AT) — %
T
mi
I

20
10
s55)
o 1T
Rg = 120 ki), T+ 5900 Hx [
-0 ———Rg=0,1+7300H: [H
IGAARDSR SO UNAN RN EREFEE T DD
HE R
=20 T
5 61 1213 . F
SUPPLY VOLTAGE (Vpp) —V s2c8- 32772

Fig. 11—Typical RC osciilator frequency de-
viation as & function of supply

AN+ 1 voltage.
100} gy~ 56 k0 TOO[Ry; = 56 481 T
Rg =0 Rg * 120 kf3 t
" 15 Cx = 1000 pF o T3 ¢x = 1000 pF
1 f ) =5Vl T T
. i rSanssaa: 2 (Vpo) ¢S5 v
< H < P
a - 11 a ot T
Z 25 ¥ o Z as : s
2 Weaae oY ] 1 T ] POt T
1 Lt } g T 1T 32 TTT )
H ae eeaesl k] H 0%5 s vt azs =
= S BriGvot 1 :
] 5 - } t
2 O -25 } 1
v} z T
= 1™} I
3 =3
o . a _ fHs5y
& 805 v ¥
&
~15 =75
-100 =100
-50 o 50 100 180 -850 50 100 15C
AMBIENT TEMPERATURE(TA) — *C  s2cs-32774 AMBIENT TEMPERATURE(Ta) — *C 9208-32778

Fig. 13—Typical RC oscillator frequency devia-
tion as a function of ambient temper-
ature (Rg = 0).

Fig. 14—Typical RC oscillator frequency devia-
tion as a function of ambient
temperature (Rg = 120 Q).

= AMBIENT TEMPERATURE (Ta) « 25°C
N SUPPLY VOLTAGE (Vpp)®I0 V
[y -
=02 ~ — " Oy
x I » -
E A 111
N 17
™ ~ . v Ry
H C=1000pF
“ ~J g = 2Ry,
° fn C‘? ™
,§ 2 Ryc = 56KQ
- Rg = 120K .
3o : T
-
Q10 =F
IS
{ b
ol - | 1
L)
1e? [ 0? 0% [
EXTERNAL CAPACITANCE (Ct)—pF
L L L 1 J
| [ 102 1® [

EXTERNAL RESISTANCE (Rpd—kfl 0 o

Fig. 12—Typical RC oscillator frequency devia-
tion as a function of time constant
resistance and capacitance.

107 | AMBIENT TEMPERATURE (Ty! -25°C v
4| SUPPLY VOLTAGE {vpgi'3 ¥ [
K
T 4
102 l / 4
a 7] } y 4
LI 1 7 A
I / 24
x T L4
] Iy .;R!-‘l 0 o / V >
'}
w
3 ° 7
& 2
) K g
smj;gﬂk Pt
. 1
| 11
H 0
0. |
z 46 2 458 2 468

L] 2 4a6d 2 468
] 0w IDz IOl IO‘ IO5

EXTERNAL CAPACITANCE (Cyl-pF 9203-32774

Fig. 15—Typical pulse width as a function of

1070] AMBIENT TEMPERATORE (T,) » 25% =
8| SuepLy VOLTAGE (vpgierd v © a external capacitance (Vpp = 5 V).
2 A /
/]
5‘023 A ”a Functionai Test Sequence
[ ‘e
§. z w7 - pd Inputs Outputs Commants
W ] i 7 - Decode Out )
g 7 ,L{ Inq Set Resset 88Bypass | a1thry Q24 All 24 steps are In Resst mode
ST o ] 1 1 0
}soka ya 1 1 1 0 Counter is in three 8stage section in
H il parallel mode -
N o4 me 0 1 1 1 0 First “1" 10 “0" transition of clock
A" lo® o3 ¥ * %t o3 1 :
EXTERNAL CAPACITANCE (Cx) —pF  g2cs-32777 0
Fig. 16—Typical pulse width as a function of - 1 1 1 255 “1” to "0" transitions are clocked in
external capacitance (Vpp = 16 V). the counter
C) ,“““,,,”hm'{‘,fn'm‘,‘,;lz""cl ” 4 H ; 1 1 1 1 The 255 1" to “0" transition
} Counter converted back to 24 stages in
o? A4 1/ series mode
. 3 7 0 0 0 0 1 Set and Reset must be connected
!‘ TARY together and simultaneously go from 1"
E rd to 0"
0 [l - 7 1 0 0 0 1 In4 Switches to a 1"
] [ [1] 0 0 Counter Ripples from an all 1" state to
4
é ] ’ an all 0" state
1 ook ol
o .
H - FUNCTIONAL TEST SEQUENCE loaded in each of the 8-stage SeCﬂOI‘lf in
. 1 parallel. All flip-flops are now at a “1".
ol ?_:51%--—-—‘ I Test Function (Figure 23) has been in- The counter is now returned to the normal
\o? 2 § .
! ATERAL CAPCITANCE (€0 -oF cluded for the reduction of test time re 24-steps in series configuration. One

PECS- 32778
Fig. 17—Typical pulse width as a function of
external capacitance (Ypp = 15 V).

quired to exercise all 24 counter stages.
This test function divides the counter into
three 8-stage sections and 255 counts are

3-316

more pulse Is entered into In which will
cause the counter to ripple from an ati *1”
state to an all “0” state.



TRANSITION TIME (T ' TLi) =M

20 40 60 8C 100
1.OAD CAPACITANCE (G )—pF
9265 -24322

Fig. 18—Typical transition time as a function
of load capacitance.

[ [—— URE (Ta)=26°C]
ilﬂ‘. - 1/
‘|'6 T
£ sl A1
49 \C// 7
Z A LAA
0% e S
; o My A i
o "////V/
glo’- I/ P
. o+ S0pF [
1 A1 ——— GLMSpF
L7
19 PV .rdVd T TT
r [X]) F] 4 9
ol | 0 0? o}
PULSE INPUT FREQUENCY tNHT) gpca~ 32778

19 —Typical dynamic power dissipation as &

function ol input pulse frequancy.

CD4536B Types

PULSE
GENERATOR

: Vbp
500 ufF l@ 0.0l uF
®©
R—G
—e ®3e
&)
&y
[>10kn z
A~ -@%c
L
% CL
®vss
- 92€8-32785

Fig. 20—Dynamié power dissipation test cir-

cuit and waveform.

PULSE

GENERATOR

.,

$8
s208-32700

Fig. 21—Switching time test circuit.

TRUTH TABLE

CLOCK
INH

IN1 SET

0sC
INH

ouT1

ouT2

DECODE
ouTt

0.

0

Change

No

Advance
to Next
State

1

"o

No
Change

il el

No
Change

Advance
to Next
State

0=Low Leyel 1 = High Level

X = Don’t Care

3-317

0% ! 0%
ouT 1 10%
PLH = TPHL
—d et tru,

N 92C5-32782
Fig. 22—Input waveforms for switching-time
test circuit. o

G

O H®
OEP&JETDR | :
e
-
8- )
&
- ® 3
— 0 o
@
Vsg
2CE-2ETRE

'Fig. 23— Functional test cirouit.

COMMERCIAL CMOS
HIGH VOLTAGE ICs

\TIDD ’
INPUTS
Voo NOTE:
MEASURE INPUTS
o @ SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vgs:
- CONNECT ALL UNUSED
INPUTS TO EITHER
l Vpp OR Vgg-
Vss 92C5-27402

Fig, 24—Input-current test circuit.

V?D
INPUTS . _O’UTPUTS
ViH it -
N e * -
o . -
YL -t : i -
4 NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
92CS-2T441R!

Fig. 25—Input-voltage test circuit.

Yoo

Voo ¢
INPUTS

o
vss

! 92C3- 2T40IRE

Vss
Fig. 26—Quiescent-device curren! test circuit.



CD4536B Types

APPLICATIONS
j'o0 —+ Voo Voo
Rg
A— —OUT | A — OuUT | A ¢
B— 8 — [ ouT 11—||
C— € - c R
i
- °— ’
-1 SET — seT — SET
RESET —ouT 2 1 RESET l— ouT 2 —I_L RESET oure
8- BYPASS n L a-nrease START 8-BYPASS
l CO':'; " - LALL C INH
AN~ MONO- MONO-IN
SYohe MONO- IN ' _
JUuLr EE L p— ool L lose wm '} oscnn Oecooe | 5 [T
—LI t La—

|t:|.ocx} IN ouT —:lL'_L_—-— ‘cmcnl’ IN 0588-?5,_ L INI our

E_Vss 92C5~31726 _ﬂ.l'LI'L _]__Vss 92CS-31727RI Ves ™ 2_15 RecC

= Rg 2 2R,
Fig. 27—Time interval contiguration using Fig. 28—Time interval configuration using ex- '3‘ z"z he
external clock; set and clock inhibit ternal clock; reset and output mono- RIN on'ms|s
functions. stable to achieve a pulse output. C IN FARADS
9208~ 31728R2
Fig. 29— Time interval configuration using on-
Yoo chip RC oscillator and reset input to initiate
. time interval.
Sla
LY ouTif-
ul c A : i—- 3us min
12, cD4536B
| .
—{SET i
cos — MLruLruunuUuIuIrunnue
1 2inEsET  oUT 2|~ -
6
ewn oodtty — P LIL ST L L L
+*
~H3 mono v 000I(s4) 1 10T 1 7 ] i |
>0Kk$ 1*osc nnDECODELL [ e——— —
l' NI GO0 (+8) e . — — s — =
nn| 8 Vss _n. NOTE:
+ SHADED PULSE REPRESENTS DECODE QUTPUT
IN MONOSTABLE MODE. IF AN QUTPUT PULSE

IS REQUIRED | FULL—COUNT—DOWN AFTER
1 REMOVAL OF RESET PULSE,SEE FIG. 31 FOR
R .L USE OF CD40988.

“ UL
L L T
out

)

92C8-32783

Fig.31 —CD45368 Timing Diagram.

Ql
QUTPUT n
co400ee 92CS- 32704
Fig.30 — Application showing use of
CD40S8B and CD45368 to get

decode pulse 8 clock pulses
after Reset puise.

Dimensions and pad layout for CD4536BH.

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimen-
sions as ipdicated. Grid graduations are in
mils (10— inch).

(i,
fa—— 410 ~
"| ©102-02549 | |g-j27
! 13.023-3225)

92CM-32787
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
CD4536BDW ACTIVE SoIC Dw 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 CD4536BM Samples
& no Sh/Br) =
CD4536BDWR ACTIVE SOIC Dw 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 CD4536BM Samples
& no Sh/Br) =
CD4536BE ACTIVE PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type -55to 125 CD4536BE Samples
& no Sh/Br)
CD4536BEE4 ACTIVE PDIP N 16 25 Green (RoHS CU NIPDAU N / A for Pkg Type -55 to 125 CD4536BE
& no Sh/Br) —
CD4536BF3A ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 CD4536BF3A Samples
CD4536BNSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 CD4536B
Samples
& no Sh/Br)
CD4536BPW ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 CM536B Samples
& no Sh/Br) =
CD4536BPWE4 ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 CM536B Samples
& no Sh/Br) =
CD4536BPWR ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 CM536B Samples
& no Sh/Br)
CD4536BPWRE4 ACTIVE TSSOP PW 16 2000 Green (RoOHS CU NIPDAU Level-1-260C-UNLIM  -55 to 125 CM536B
& no Sh/Br) =
CD4536BPWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to0 125 CM536B Samples
& no Sh/Br) =

@ 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.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.
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® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl'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 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.

OTHER QUALIFIED VERSIONS OF CD4536B, CD4536B-MIL :
o Catalog: CD4536B

o Military: CD4536B-MIL

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CD4536BDWR SoIC DW 16 2000 330.0 16.4 | 10.75)| 10.7 | 2.7 12.0 | 16.0 Q1
CD4536BNSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1
CD4536BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4536BDWR SoIC DW 16 2000 367.0 367.0 38.0
CD4536BNSR SO NS 16 2000 367.0 367.0 38.0
CD4536BPWR TSSOP PW 16 2000 367.0 367.0 35.0
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




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

PW (R-PDS0O—-G16) PLASTIC SMALL OUTLINE

N
16 9

LT —
|

4,50 6,60
4,50 6,20

[ \ [\
i Seating P\Gne¢ g_\\)

[~ ]o,10

5

L 1,20 MAX

=]
|l

<o
O

40400644 /G 02/1

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

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 0,15 each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-153
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LAND PATTERN DATA

PW (R—PDSO-G16)

PLASTIC SMALL OUTLINE

Example Board Layout
(Note C)

|<—1 4x0,65

-
i

Sten(cil Openings

Note D)
| |~— 16X0,30
; ——| [~—14x0,65

DA
Juututt

16x1,95

f

5,60 5,60
\‘ -
!
\, Example
'\ Non Soldermask Defined Pad Example
| . Pad Geometry
* /// (See Note C)
//’ —
I/ —
/o
! 160 \ Example
! ) / Solder Mask Opening
'\ * L /' (See Note E)
‘\ — || ——— 0’07 /’
\ All Around /
\\ ’/,
. L
N~ - —
4211284-3/G  08/15
NOTES: ~ A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max heig_ht

SMALL OUTLINE INTEGRATED CIRCUIT

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040000-2/H
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PACKAGE OUTLINE
DWOO16A SOIC - 2.65 mm max height

SOIC

PIN 1 ID
AREA
— 1ex[127]
1
]
]
10.5 —] oX
10.1
NOTE3 — ——
]
]
8 []
) ’ ° 16x 051 — L
0.31
7.6
74 T [ J0.250 [c|A[B] —={ 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4220721/A 07/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

[0 8
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EXAMPLE BOARD LAYOUT
DWOO0O16A SOIC - 2.65 mm max height

SOIC

SEE
DETAILS

s

7 |
14X (1.27) ; 7 E

jﬁ
RO.05 TYP ‘

L— ©3—

©

LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL OPENING OPENING‘\ /METAL
L N S L \
| | ‘ |
(
J« 0.07 MAX Je 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220721/A 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i3 TExas
INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DWOO0O16A SOIC - 2.65 mm max height

SOIC

16

N

14X (1.27) -

==
R0.05 TYP ‘
I

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220721/A 07/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
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.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2018, Texas Instruments Incorporated
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