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CMOS Counter/Dividers

High-Voltage Types (20-Volt Rating)
CD40178—Decade Counter with

10 Decoded Outputs
CD40228—-0ctal Counter with

8 Decoded Outputs

B CD40178 and CD4022B are 5-
stage and 4-stage Johnson counters having
10 and 8 decoded outputs, respectively.
Inputs include a CLOCK, a RESET, and a
CLOCK INHIBIT signal. Schmitt trigger
action in the CLOCK input circuit provides
pulse shaping that allows unlimited clock
input pulse rise and fall times.

These counters are advanced one count at
the positive clock signal transition if the
CLOCK INHIBIT signat is low. Counter
advancement via the clock line is inhibited
when the CLOCK INHIBIT signal is high.
A high RESET signal clears the counter to
its zero count. Use of the Johnson counter
contiguration permits high-speed operation,
Z-input decode-gating and spike-free de-
coded outputs. Anti-lock gating is provided,
thus assuring proper counting sequence. The
decoded outputs are normally low and go
high only at their respective decoded time
slot. Each decoded output remains high for
one full clock cycle. A CARRY-OUT signal
comgpletes one cycle every 10 clock input
cycles in the CD40178B or every 8 clock
nput cycles in the CD40228 and is used to
ripple-clock the succeeding device in a
multi-device counting chain.

RECOMMENDED OPERATING CONDITIONS

For maximum reliabiiity, nominal operating conditions should be sel

is always within the following ranges:
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8 Fuily static operation

8 Medium-speed operation .
10 MHz (typ.) at Vpp = 10V

® Standardized, symmetrical output
characteristics

8 100% tested for quiescent current at 20 V

& 5.V, 10-V, and 15-V parametric ratings

® Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

B Decade counter/decimal decode display
{CD40178B)

Binary counter/decoder

Frequency division

Counter control/timers

Divide-by-N counting

For further application information,

see ICAN-6166 “COS/MOS MS!

Counter and Register Design and

Applications”’

The CD4017B and CD4022B types are supplied in
16-lead hermetic dual-in-line ceramic packages
(F3A suffix), 16-lead dual-in-line plastic package
(E suffix), 16-lead small-outline packages (NSR suffix),
and 16-lead thin shrink small-outline packages (PW and
PWR suffixes). The CD4017B types also are supplied in
16 |ead smali-outline packages (M and M96 suffixes).
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CHARACTERISTICS Vop | LTS uNIT|
v) Min. | Max.
Supply-Voltage Range (For Tp = Full Package 8"— 3-2Qv
Temperature Range) 3 18 v
5 - 25
Clock Input Frequency, fo 10 5 MHz
15 - 5.5
5 200 -
Clock Pulse Width, iy 10 90 - ns -
oS4 ] . VCC
5
Clock Rise & Fall Time, t,cy. tioL 10 | UNLIMITED® VDD
15
5 230 -
Clock inhibit Setup Time, tg 10 100 - ns
15 70 -
5 260 -
Reset Pulse Width, tpy 10 110 - ns
15 60 -
5 400 -
Reset Removal Time, 1, 10 280 - ns
15 150 -~

*Oniy if Pin 14 is used as the clock input. If Pin 13 is used as the clock input and Pin 14 is tied high (for advancing
count on negative transition of the clock), rise and fall time should be < 15 us.
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp) \Jb

Voitages referenced o Vgg Terminal) ....0L.. ... i -0.5V to +20V
NPT VYOLTAGERANGE AMLLINPUTS .............cccv0nvieennrancssorsnsssnsias -0.5Vio Vpp +0.5V
DCNPUTCIRAEBNT ANYONEBIPUT ... 0cc0connsisnvassssssnsssssorsasessessasasssinshes +10mA
POWER DISSIPATION PER PACKAGE (Pp):

FOrTpo=-550Ct04+1009C ..oooinnniniinniiinnninaienns R S Tou S s Al ) 500mW

ForTao=+1009Cto+12809C. .. i.ooiirnirorinscnoanansanons Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types)...................... 100mW
OPERATING-TEMPERATURERANGE (Tp).....coovni i iiiiiiiannanina -550C 10 +125°C
STORAGE TEMPERATURE RANGE (Tgig). ... ..o v v e -859C 10 +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/18 £ 1/32inch {1.58 £ 0.79mm) from casefor 108 MAX . .o vvvnrvnireniiaiinses +285°C

Supply Voltep: ugio +apvpe Roge: Ivv

e

TTANSTENT TEMPERATURE (Ta)s 28 °C
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Fig. 5 Typicel output low (sink} current

characteristics.
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STATIC ELECTRICAL CHARACTERISTICS 15v L‘\ v 1y H
onntgaenses l’ E 75 o
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) | ™ ? H
i 2 H
TERISTIC : 2o
TR 2
Vo | Vin|VoD = * SR, S
V) | W] (v)|-55 | —40 | +85 [+125 |Min. | Typ. |Max. Qi i o e S O
R i 05 5 5 5 150 150 | - 0.04 s Fig. 6— x’r:u”o:)' :::?u( low (sink} current
Device - 0,101 10 10 10 300 3001} - 0.04 10 uA
il - Jois| 15| 20| 20| eoof eoo| - | oosa| 20 et it S
po = (awEnT TEWERRTORE A B TR T T )
0,20]{ 20 100 100 { 3000 3000 - 0.08 | 100 bt BRI ?
; i 4 i = . : i
Blicsiuttow 04 0,5 ) WO 64]{ 0.61 042} 036 051 1 , H%._.og
{Sink) Current| 0.5 0,10] 10 16| 18 110 081 13} 26] - hil oE
). Win. 15 {o015] 15| 42| 4| 28] 24| 34| e8] - ‘J HE o §
i ik 4.6 05| 5 |-064|-061{-042|-036|-051 -1| - |m : : ik R
{Source} 25 0.5 5 -2 -1.8 ~13]|-1.18} -16] -3.2 - . _1 ] s é §
Current, bidd 52253 -0
gl 95 010} 10| —186] -15}| -1.1] -09| -1.3| -26| - i TR
o T 145 1o46] 6 han] —4f 28] 24| 34 48 = F
iOutput Voltage: 0.5 5 0.05 s 0]005 : 0es- 20300
Low-Level, 0,10 10 0.05 = 01005 Fig. 7— Typical output high (source) current
VoL Max. 2 0151 15 0.05 01005 characteristics.
Output : 05| 5 4.95 so8l st - . i
Voltage: 7 ecviver i
H‘y\'Leve‘, 0,10 10 9A95 9.95 10 [‘k'j l:‘”A”'__‘V’dZ” r(x‘;'y.v.g; ?
Vou Min. - 015 15 14.95 1495 15| — 8
5451 - 1. T . = £
input Low gt = 22 waé) = g
VO“B@ 1'9 5 10 ..;— % 2% S5 3 ~10V P :g
ViLMax, phsiss] - |15 4 ;2;,7% = 0% P ;
st |0545] - &8 35 2% | 35| -1 - i 3
Voltage, 19 1= Lo 1 % 7 T PR il 5
vinMin 538 - [ 1s n 75% n| -T- i it 5
input Current -5 ”:zc: 2052082
- 0,18 18 [20.1 | 201 | *1 +1 - #1075} to
iy Max. Fig. 8- Minimum output high {source) current
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CD40178B, CD40228B Types

DYNAMIC ELECTRICAL CHARACTERISTICS
AtTp = 259C, Input t,, t = 20 ns, Cp_ = 50 pF, Ry = 200 k2

CHARACTERISTIC CONDITIONS LB UNITS
| Vpp V) | Min.| Typ.[Max.
CLOCKED OPERATION
X 5 - 1325 |650
Propagation Delay Time, tp| . tpi H 10 - 1135 1270
Decode Out 15 - | 85 |170 e
5 - {300 |600
Carry Out Hi %W Vo) 10 - 1125 |250
FasXel c;\(of\ 15 - | 80 |160
Transition Time, tTy . TLH 13 : 1$ 1288 -
Carry Out or Decode Out Fme 15 . 40 | 80
5 25 5| —
Maximum Clock Input Frequency, 10 5110 — MH2z
to.w VoH&~Hrw 15 55] 11| -
5 - {100 [200
anmum % K Puisq Wé\h tw 10 - 45 { 90 ns
15 — 130 ] 60
Rise or Fall Time, t.CL, t,CL 5,10, 15 UNLIMITED
%s Slawad T woud, omsm i
Minimum Clock Inhibit T.ML T4 e\ % = |18 130 ns
to Clock Setup Time, t ,l 10, - | 50 [t00
— 1Y wuo v R — |3s]
Input Capacitance, Cin Any input - 5 - pF
RESET OPERATION
Propagation Delay Time, tPHL tPLH 4 = |26 5%
Carry Out or Decode Qut Lines 10 - |15 j230 e
15 - 85 170
5 — {130 |260
[Minimum Reset Pulse Width, tyy 10 - |55 110 ns
15 - 30 | 60
5 - J200 400
Minimum Reset Removal Time 10 - 1140 [280 ns
15 - 75 1150

TRANSITION TIME (1yy frip)—ns

3205 74327

HHEELE I
LOAD CAPACITANCE (Cy )— pf
Fig. 10 — Typical transition time as a function
of load capacitance.

* Measured with respect to carry gutput line,
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When the NP decoded output is resched
Nt clock puise) the S-R flip fiop (con-
structed from two NOR gates of the
CD40018) generates a reset pulse which
clears the CD40178 or CD4Q22B 10 its zero
count. At this time, if the N dacoded out-
put is greater than or equat to 8'in the CD-
40178 or § in the CD40228B, the Coyr line
goes high to clock the next CD40178B or CD-
4022B counter section. The “0” decoded
output also goes high at this time. Coinci-
dence of the clock low and decoded 0™
output low resets the S-R fiip flop to enable
the CD40178 or CD40228. If th: Nth de.
coded output is less than 8 (CH4(.178B) nr 5
{CD40228), the Cour line will not go high
- and, therefore, cannot be used. in this case
“'0" decoded output may be used to perform
the clocking function for the next counter.

I COMMERCIAL cmos'u
HIGH VOLTAGE ICs
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CHIP DIMENSIONS AND PAD LAYOUTS

6

4-10
102-0.254)

102~ 110, l

Note : Y .
adiode o yeser folloving G

(2.591-2.794}) o
92CS- 35064

Nic@.,

CD40178H

4-10
; I {0.102-0.254)
7-95
{2.210-2.413)

1020304050§070m90

125811

87-95
(2.210-2.413)

3 4 ) 7

920M-35062

CDA022BH

Dimensions n parentheses are in millimeters and
are derved from the basic inch dimensions as in-
diated. Grid graduations are i muls (10~ 3 inch).

/)" ¢

He auty
into on 0ol Counder.
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i3 TEXAs @ PACKAGE IVC}ERIALS INFORMATION
INSTRUMENTS

www.ti.com 3-Jun-2022

TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

[ KO e Pl -»1
¢O SO OO e T
@ © Bo W
¥ Ree £l L« |
Diameter
Cavity —/-bl A0 &
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness

W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

_{ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

0200000000 Sprocket Holes

User Direction of Feed

2N g
Pocket Quadrants

*All dimensions are nominal

Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
: (mm) W1 (mm)
CD4017BM96 SOIC D 16 2500 330.0 16.4 65 | 10:3=] 2: 80 | 16.0 Q1
CD4017BNSR SO NS 16 2000 330.0 16.4 82 10.5 2:5 12.0 | 16.0 Q1
CD4017BPWR TSSOP PW 16 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
CD4022BNSR SO NS 16 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
CD4022BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

\Q

Pack Materials-Page 1



2 TEXAS { PACKAGE M. .TERIALS INFORMATION
INSTRUMENTS
www.ti.com ‘ 3-Jun-2022

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4017BM96 SOIC D 16 2500 340.5 336.1 32.0
CD4017BNSR SO NS 16 2000 356.0 356.0 35.0
CD4017BPWR TSSOP PW 16 2000 356.0 356.0 35.0
CD4022BNSR SO NS 16 2000 356.0 356.0 35.0
CD4022BPWR | TSSOP PW 16 2000 356.0 356.0 35.0

)\

Pack Materials-Page 2
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ia Tixas PACKAGE M. . ERIALS INFORMATION
INSTRUMENTS
www.ti.com 3-Jun-2022
TUBE
T - Tube
height L - Tube length
*
. EI Woldher o oo T T F . I O e R Y i
» E wjdth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type| Pins SPQ L(mm) | W(mm) T (um) B (mm)
CD4017BE N PDIP 16 25 506 13.97 11230 4.32
CD4017BE N PDIP 16 25 506 13.97 11230 4.32
CD4017BEE4 N PDIP 16 25 506 13.97 11230 4.32
CD4017BEE4 N PDIP 16 25 506 13.97 11230 4.32
CD4017BM D SOIC 16 40 507 8 3940 4.32
CD4017BMG4 D SOIC 16 40 507 8 3940 4.32
CD4017BPW PW TSSOP 16 90 530 10.2 3600 35
CD4022BE N PDIP 16 25 506 13.97 11230 4.32
CD4022BE N PDIP 16 25 506 13.97 11230 4.32
CD4022BEE4 N PDIP 16 25 506 13.97 11230 4.32
CD4022BEE4 N PDIP 16 25 506 13.97 11230 4.32
CD4022BPW PW TSSOP 16 90 530 10.2 3600 35

)&

Pack Materials-Page 3
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MECHANICAL DATA
D (R-PDSO-G16) PLASTIC SMALL OUTLINE
< - — >
B i 0 13 N i T
\ S\NiEaT Iy
S LB i
o G e .
<4 » > «

4040047-6/M 06 /11

All linear dimensions are in inches (millimeters).
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 0.006 (0,15) each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
Reference JEDEC MS-012 variation AC. \

NOTES:

m§ §P°,>

% TExAs
INSTRUMENTS
www.ti.com



™
LAND PATTERN DATA

PLASTIC SMALL OUTLINE

D (R-PDSO-G16)
Example Board Layout Sten((ﬂlot%p %n)ings
(Note C)
—=— ~=—16x0,55
14x1,27 ‘ _—I l__1 4x1,27
REERECERENRNE B 16u1 50 L DL LY T
LJLIEIULJI_ILJLJT f EEAECRIRIBENE
5,40 5.40
f l
(pHpOABH A
\ ) BEEREEEREREATEN
\r_,-’
|
!
,, Example
" Non Soldermask Defined Pad Example
1 T Pad Geometry
t o (See Note C)
J ——
/
e
i 100 : Example
[ * / Solder Mask Opening
‘\ H (See Note E)
\ —=|l=—0,07 /!
\ All Around /
h 8 4
ke A
Pt i
SN —
4211283-4/E 08/12
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate 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.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

|

TEXAS
INSTRUMENTS

www.ti.com
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PACKAGE OUTLINE

PWO0016A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6 |
A gz Fir
IN 1 INDEX AREA
et 14x[0.65
. 16
Ve ==
B ===-
ey ll
2X
5.1 BT = 1 255
49
NOTES i
L= oo ] i
s ] EREE
S ; jErg-—L— -1 o
(8] J b 16X 30 —12 MAXL
NOTE 4 [ [0.1@ [c[A[B]
,'/ o
il A8
\, C—J/ \ /I‘ ] k‘i
\*~--/\ (0.15)TYPj
SEE DETAIL A
GAGE PLANE

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any 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 MO-153. ‘6

o b wN

e

www_ti.com




EXAMPLE BOARD LAYOUT

PWO0016A TSSOP - 1.2 mm max height
' SMALL OUTLINE PACKAGE

1

16X (0.45) C{j{
iR

16X (1.5) S\((EVIM
ol | I [‘ | (R0.05) TYP
e ] i
|
|
!
|
l

SYMM
¢

=]
=
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK o METAL UNDER SOLDER MASK
OPENING METAL SOLDER MASK  \ i OPENING

| ”u [

EXPOSED METAL b b S J~—EXPOSED METAL
»“: 0.05 MAX -—h— 0.05 MIN

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220204/A 02/2017

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.

|6

R e

www ti.com




PW0016A

o

EXAM‘PLE STENCIL DESIGN
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

by gt (R0.05) TYP
‘ 4 |16

. SSE.A) NI

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/A 02/2017

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.

7




MECHANICAL DATA
NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN
14 8
AHHHHHS
0,15 NOM
500 7,40
: | i
Gage Plane _L
e e o
1 7 i '
A 0,55
0,15

o i

B LUT e (ST,

L 2,00 MAX 20,10
PINS *x
s 14 16 20 24
A MAX 10,50 | 10,50 | 12,90 | 15,30
A MN 9,90 9,90 12,30 | 14,70

4040062/C 03/03

NOTES:  A. All 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.

|9

1

www.ti.com



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE

14 LEADS SHOWN

i Gupdest T TE 0 SR 18 20

0.300 0.300 0.300 0.300

: 762 | 162 | (762 | (7.62)

14 8 BSC BSC BSC BSC

e e T 5 wax | 0785 | 840 | 0960 | 1.060

T (19,94) | (21,34) | (24,38) | (26,92)

) c B MN —_ | — | — | —

y l c wax | 0300 | 0300 | 0310 | 0.300

RIS heEY (7 (7.62) | (7,62) | (7.87) | (7.62)
1 7

0.245 | 0245 | 0.220 | 0.245

J e T CMN | (622) | (6.22) | (5.59) | (6:22)

0.060 (1,52)

—» ¢ 0.005 (0,13) MIN 0.015 (0,38) Iq— —»‘
, i

0.200 (5,08) MAX
_v !

s (3,30) MIN
_JLI';_ 026 (0,66) \‘/
0.014 (0,36) 015"

0.100 254 0.014 (0,36
0.008 (0,20)

Seating Plane

4040083 /F 03/03

NOTES:  A. Al 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. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.

19



MECHANICAL DATA
N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
A o 14 16 18 20
= . . ; 920 | 1.060
T A M| o) | (1a69) | (2537 (262
: : : 0.940
i) ow ng_g)) A MM (?87,32) ((1)87,32) (31?28) (23,88)
o e g g g SRR e T e Y, AD

5 g
0.070 (1,78
0.045 (1,145 A

0.045 (1,14) 0.325 (8,26)
—» r-—omo 076) N 0.020 (0,51) MIN 0300 (7.67)
| x 0.015 (0,38)
\- T e 0.200 (5,08) MAX — TGouge Plane
| | R 2 l Seating Plane
(. 1 0.125 (3,18) MIN 0.010 (0,25) NoM

-+‘ 0.430 (10,92) MAX L

0.100 (2,54)

0.021 (0,53)
‘4 4= 0.015 (0.38) .

[4]0.010 (0,25)@] / \
: " 14/18 Pin Onl
\ / 20/Pin vgndgryoption @

4040049/E  12/2002

NOTES:  A. Al 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).
[f)_\ The 20 pin end lead shoulder width is a vendor option, either half or full width.

2

‘!9 TExAS
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@ @
- ! PACKAGE OUTLINE

NS0016A SOP - 2.00 mm max height

SOP

10.4
10.0
NOTE 3
‘ A 16x 951 ez
5.4 0.35
8] : 5.2 ¥ [ o025 [c]A[B] —=12.00 MAX
" NOTE 4
T ey
./ %
/ L l
ﬂ/ 5 0.15 TYP
\'- \ / j k J
ko /' \f-
o
SEE DETAIL A
03
GAGE PLANE 0.1
f
IS *
0°-10°
1.05
b e DETAIL A

TYPICAL

(1.25)

4220735/A 12/2021

NOTES:

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

2. This drawing is subject to change without notice.

3. 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.

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

a\

i3 Texas
INSTRUMENTS

www _ti.com
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EXAMPLE BOARD LAYOUT

NS0016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

]
16X (0.6) :!:

TIN

16X (1.85) —’—‘ S
- I
|
|
|
|
|
|

1 L] e

9
|
| )
LAND PATTERN EXAMPLE
SCALE:7X
SOLDER MASK SOLDER MASK
METAL OPENING OPENING_\ —METAL
| s
_.,,_...._..____.__J !\L'_‘'_“;‘:‘_T’_"‘_"_'J/l
A‘*—O.O7 MAX ’]L—- 0.07 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

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

A

WL s

www_ti.com




® o
EXAMPLE STENCIL DESIGN

NS0016A SOP - 2.00 mm max height

SOP

i
16X (0.6) i W
SIS

16X (1.85) ﬁ SYMM
- 7
I
|
I
|
I
|

|

| L |
14X (1.27) - i e

|

|

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

4220735/A 12/2021

NOTES: (continued)

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

D
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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
Tl 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. TlI'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.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated
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Datasheet Evaluation and Analysis Report
Vi@
Part Number: DY)/ 6 Manufacturer: Txes TETYume iAS
Datasheet Revision: | SceHO @7 Date Published: Feb oY 2
Datasheet Source: | Ty, Caom Date Sourced: 25 HQ(' 2@33
Evaluated By: {b.xnd QQ,J Final Score: /555 Points

Additional Notes: \
(hdoShe haS o&ﬂwumj for farr D5 mex uOY\§
Cmoo ’)'b(‘,k AN ﬂ’\(,bz,@cyooofl SN juji&&'\

\A') \/d‘é P92 Cctel Cruntex”

1. Presentation and Accessibility (75 points)

- Language (10 points) |@ - EredsA

- Readability (10 points) s &C.“FCOAS oL écmfma(,! warse Slon l0Fhers
J

- Availability (10 points)

- Ease of Access (10 points) l@ ~Te.oM ’fl'om Gasale  Savck

- Content-Length Efficiency (5 points))) Vi) Yoce @ {,aggd }59—0‘5 elot ot b.au,)n%c

- Mobile Compatibility (5 points) ‘?ﬁf’ 9- XD F anc) aﬂ»}u M H{;D@( Links Wa//

- Hyperlinks (10 points) |

- Searchability (10 points)

- Consistent Formatting (5 points) |

Score: Section 1 (75 points) |59

Section Notes:
fab(\y Gaogle. Searchable :
faﬁg\y @fjﬂ; o Zf Technica) Loes/

2. Organization and Layout (60 points)

- Table of Contents and Navigation (10 points)

- Clarity of Information (10 points)

- Use of Graphics (10 points)

- Consistent Terminology (10 points)

Y
4
/ :
- Data Sheet Structure (10 points) 4 - twls di k]
J
@
-3

- Section Headings (5 points)

- Subsection Headings (5 points)

Score: Section 2 (60 points) | Ya

Section Notes: ,?TOC')' useg man Y dtteand Lords and {*OWM zf

Part Number: (/9 L’@’?E Page 1
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D

Datasheet Evaluation and Analysis Report

3. Electrical Characteristics (90 points)

- Absolute Maximum Ratings (10 points) @ - ’Va,s\e,ﬁ

- Recommended Operating Conditions (10 points) | |@ = Vcﬂ,\&)

- Electrical Characteristics (10 points) | D - ?OC%JG—j

- Dynamic Characteristics (10 points) |2 jc;;@q

- Thermal Characteristics (10 points) 2- JQadd A el NehnlS
v

- Noise Characteristics (10 points)

- Power Consumption (10 points)

@ 4 f
1@~ Yorr ot Blchriee] Crsachs N

- Accuracy and Precision (10 points)

- Output Drive Capability (10 points)

7
1@ Yeir o Elaii<e] Chomdtshes

Score: Section 3 (90 points)

A

Section Notes:

4. Functional Description (75 points)

- Pin Configuration (10 points) 5 = oN %9(_ ok 900(\\/ &GJ\NOV

- Pin Functions (10 points) Y - Caverecia ﬁmmfv/, hed NOF In b2
- Function Tables (10 points) 2- kiace o\ '\ Y

- Block Diagram (10 points) /- Loys aé(;,c'f ' b ,:lwr)t/ ihmq@p/

- Performance Diagrams (10 points)

2~ Yoory 5@1 e/

- Signal Descriptions (10 points) @

- Input/Output Waveforms (5 points) |42 5
- Functional Diagrams (5 points) 5
Score: Section 4 (75 points) IEE

Section Notes:

Part Number:

(PURI7D

Page 2
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Datasheet Evaluation and Analysis Report

5. Application Information (60 points)

- Typical Applications (10 points) o
- Circuit Description (10 points) @ y

- PCB Footprint and Layout (10 points) 1@ - fover Yl TV addenolum, ;
- Reference Designs (10 points) S —tjwmog\ C,_(,Qo)%\}-%at\q‘ OQW

- Application Notes (10 points) 1@
- Component Selection Guidelines (5 points) |§
- Power Supply Recommendations (5 points) | ¢)

Score: Section 5 (60 points) 125 Yo
Section Notes: ' £

6. Quality and Reliability (75 points)

- Quality Standards and Certifications (10 points) |
- Reliability Information (10 points) )
- Failure Rate Data (10 points) /2]
- Test and Evaluation Procedures (10 points) Y - Schewmare fofelonce, hd Paksall

- Environmental Considerations (10 points)

- ESD Handling Precautions (10 points)

- MTBF Data (5 points) Mg Time Beneacs Taiiurs
- Burn-in and Screening Procedures (5 points)

- Life Cycle Status (5 points)

Lo m@‘g@@

Score: Section 6 (75 points)
Section Notes:

Part Number: C‘p L‘Q l? B Page 3
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Datasheet Evaluation and Analysis Report

7. Packaging and Handling (30 points)

- Packaging Information (10 points) | |@
- Handling Precautions (10 points)
- Storage and Shelf Life (5 points) |
- Labeling and Marking (5 points) ()

Score: Section 7 (30 points) @
Section Notes:

8. Support and Documentation (60 points)
- Additional Documentation (10 points) | |@ ~an widb

- Design Resources (10 points) e

- Technical Support (10 points) G- Lorum buppad

- Community Resources (10 points) 45 - an baﬁar‘({' gt 153 e %Q—e,

- Errata Sheets (5 points) 52 75% 15 Brioioo

- Frequently Asked Questions (5 points) - N Q‘a(WV\ o+ batam Y& @L@_

- Software Tools and Drivers (5 points)

- Application Examples (5 points) : 5 . AQM!HQW UW

Score: Section 8 (60 points) ] Yo
Section Notes:

9. Updates and Revision Control (30 points)
- Revision History (15 points) 4,
- Update Frequency (15 points) | (&

7

Score: Section 9 (30 points) @
Section Notes:

f\\of\b NN

Part Number: CX) \-i @]7 B Page 4
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Datasheet Evaluation and Analysis Report

10. Overall Impression (15 points)

- Organization and Clarity (5 points)

<
- Completeness of Information (5 points) 6
- Relevance to Application (5 points) >

Score: Section 10 (15 "boints) { )

Section Notes:

Total Score: (555 points) | ”5})5// 559

Summary and Reflection:

Tt af fhe Hmoy Secies v

Loa
&(\\% g'tco‘dc) @(\tl withh +ké Piv* 19 %5 "

X [y

L9e-5=
L4 of Dec 1472 RCA Enginest %fzg ‘1@)8” r

W P Yo
% _g a-‘k ’3’\& @qs / /
i \Eis)\xda@')qs 560\5{ d%’w SynCheons Gty Clockt 'ﬁ

Please note that this report is intended for informational purposes only and does not constitute legal
or professional advice. The information presented is based on our evaluation and analysis of publicly
available datasheets, and we make no claims as to the accuracy or completeness of the information
presented. The use of any trademarks or copyrighted material in this report is done under the Fair
Use doctrine of U.S. Copyright Law, for the purpose of criticism, comment, news reporting, teaching,
scholarship, or research. Any such use is not intended to infringe upon the rights of the copyright
owner, and no endorsement or sponsorship of our work by the copyright owner is implied. Any
decisions or actions taken based on the information presented in this report are the sole
responsibility of the user.
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