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CMOS Synchronous
Programmable 4-Bit
Counters

High-Voltage Types {20-Vol!t Rating)

CD40160B — Decade with Asynchronous
Clear

CD401618B — Binary with Asynchronous
Clear

CD40162B — Decade with Synchronous

Clear
CD40163B — Binary with Synchronous
Clear

® CD40160B, CD40161B, CD40162B,
and CD40163B are 4-bit synchronous pro-
grammable counters. The CLEAR function
of the CD401628B and CD40163B is synchro-
nous and 2 low level at the CLEAR input sets
all four outputs low on the next positive
CLOCK edge. The CLEAR function of the
CD401608 and CD401618B is asynchronous
and a low level at the CLEAR input sets all
four outputs low regardless of the state of
the CLOCK, LOAD, or ENABLE inputs. A
low level at the LOAD input disables the
counter and causes the output to agree with
the setup data after the next CLOCK pulse
regardless of the conditions of the ENABLE
inputs.
The carry look-ahead circuitry provides for
cascading counters for n-bit synchronous
applications without additional gating. Instru-
mental in accomplishing this function are
two count-enable inputs and a carry output
(CouT)- Counting is enabled when both PE
and TE inputs are high. The TE input is fed
forward to enable CqT. This enabled out-
put produces a positive cutput pulse with a

MAXIMUM RATINGS, Absoiute-Maximum Values:

CD40162B and CD40163B were not acquired from Harris Semiconductor.

CD40160B, CD40161B,
CD40162B, CD40163B Types

Features:
B Internal look-ahead for fast counting
® Carry output for cascading re — H2- o
= Synchronously programmable _€ ﬁ;’ 3
® Clear asynchronous input SLean —_—,_: 9z
{CD40160B, CD40161B) Lor0 2
3 Clear synchronous input et — 1 o
(cD40162B, CD40163B) 1 0
# Synchronous load control input "= o
m Low-power TTL compatibility Sy 15 carny
m Standardized, symmetrical output thihaas oy
characteristics Von 16
= 100% tested for quiescent cursent at 20 V oo
® Maximum input current of 1 uA at 18 V Yos 8 s2cs - 28628
over full package-temperature range;
100 nA at 18 V and 25°C Functional Diagram
u Noise margin {(over full package-tempera -

aturerange): 1VatVpp=5V
ZVatVpp=10V 25 VatVpp=16V
8 5-V, 10-V, and 15-V parametric ratings
" Meets all requirements of JEDEC
Tentative Standard No. 13B, “Standard
Specifications for Description of ‘B’ Series
CMOS Devices”

duration approximately equal to the positive
pertion of the Q1 output. This positive
overflow carry pulse can be used to enable
successive cascaded stages. Logic transitions
at the PE or TE inputs may occur when the
clock is either high or low.

The CD40160B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (F3A
suffix). The CD40161B types are supplied in
16-lead hermetic dual-in-line ceramic packages

Applications:

& Programmable binary and decade counting
® Counter control/timers

® Frequency dividing
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COMMERCIAL CMOS

HIGH VOLTAGE iCs

(F3A suffix), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (NSR suffix), and 16-lead thin shrink
small-outline packages (PW and PWR suffixes).

The CD40160B through CD40163B types are ©
functionally equivalent to and pin-compatible

with the TTL counter series 74LS160 through

74L.S163 respectively.
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Fig. 1— Typicel output fow (sink)
current characteristics.

[ JAMBIENT TEMPERATURE (Tp)*25°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voltages referenced to Vgg Tarminal) - ......oovunuieeneeeiiiuinenrinnnnnes, -05Vio +20v  |E
INPUT VOLTAGE RANGE, ALLINPUTS ......ciuiiinieeiienrerineennnnnns -0.5VioVpp +0.5V |y
DC INPUT GURRENT, ANY ONEINPUT .. ..eoiiraiintiisinneeennnseerneesenennennn z1omA € GATE - TO-B0URCE VOLTAGE (vggieis v 11111
POWER DISSIPATION PER PACKAGE (Pp): & '
FOrTA==B50C 0 +1000C ..o oot irrrretereienrreteiinteeereeraeanaeeeeess 500mW 5 e
ForTp=+1000C10+1250C «..uvvvvueenernnnnsn, .. Derate Linearity at 12mW/OC to 200mW  [£ i
DEVICE DISSIPATION PER OUTPUT TRANSISTOR P
FOR T = FULL PACKAGE-TEMPERATURE RANGE (Al Package Types)............. 100mW |3 sEF
OPERATING-TEMPERATURE RANGE (TA} - vvverrnnrinnnneninnneensnns. -550C 10 +1250C |2
STORAGE TEMPERATURE RANGE {Tgtg) -.-.ervvovvennnnnanenneninns, -650C10 +1500C (3 ~HEHRA"
LEAD TEMPERATURE (DURING SOLDERING): G
Atdistance 1/16 & 1/32 inch (1.59 = 0.79mm) from casefor 10smax ................ +2650C BRAIN-TO~SOURCE. VOLTAGE {¥os)—V

22cs -243090)

Fig. 2— Minimum output fow {sink}
current characteristics.

Copyright © 2003, Texas Instruments Incorporated
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CD40160B, CD40161B, CD40162B, CD40163B Types
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Fig 3— Logic dfagmﬁs for CD401608 and CD401628 BCD decade counters.
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Fig. 4— Logic diagrams for CD401618 and CD401638 binary counters,
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CD40160B, CD40161B, CD40162B, CD40163B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted . DRAIN- TO- SOURCE VOLTAGE (Vgal—V = -
For maximum reliability, nominal operating conditions should be selected so that o T o 2
operation is always within the following ranges: ' ot oo, H, 1
. : HH " L
CHARACTERISTIC Vpp LiMITs UNITS HE o 3
(v} MIN. MAX. : i E
Supply Voltage Range (Full T = Full Package- ' ) 8
Temperature Range) - 3 18 v i ﬁ T
Setup Time: tgy E , 5 20 | - e i =i
Data to Clock 10 20 - " ns HHHE 45 ol
15 60 - 5
5 240 = 2
Load to Clock 10 90 - ns 3
15 60 Fig. 5— Typical output high (sourcel
5 340 _ current characteristics.
PE or TE to Clock 10 140 - ns DRAIN-TO-SOURCE VOLTAGE (¥os)—V
15 100 - AMSENT f;ml!i.tlllt- I;r‘)-zs'c T = Y
e . . A.l#_l I‘Il 1 llllil I'Lllllillll
Clear to Clock 13 ?:g _ ns ot LT = }S
{CD40162B, CD40163B) 15 100 : : ;E-eg
|1 s 0. - ‘ fsite £
All Hold Times, ty : 10 0 _— ns ' b4uiinsses: g
) 15 .0 .= : §
Clear Removal Time, t, ".5) fg - WAL -§
(CD40160B, CD401618) , - ns -
15 70 - H
— 3
Clear Pulse Width,  ty o mn -
(CD40160B, CD40161B) ' ns Fig. 6— Minimum output high (source)
L . 15 50 - current characteristics.
_ 5 - B
Clock Input Frequency, fop 10 - 5.5 MHz o [Mien Tewtnarue 1 1257
15 - 8 i
5 170 - H
Clock Pulse Width, 1ty 10 70 - ns 7
15 50 - = vov i
aee WO L
5 - 200 3 (Lot
Clock Rise or Fall Time, t,CL or tCL 10 - 70 s a H
} 15 - 15 z
Té -
& T FHHE
° 115[1[]']1[]]'“ IS[III]I].) o0
LOAD CAPACITANCE (CU—BF gocs-z9971
Fig. 7— Typic:sl propagation dv_lay time as a
TRUTH TABLE e o tod capacitance
CLOCK CLR LOAD PE TE OPERATION -
AMBIENT TEMPERATURE (T4 ln25°C
va 1 0 x X | PRESET :
va 1 1 0 X NC E
2 2
e 1 1 X 0 NC o
- [T,
S 1 1 1 COUNT &
X 0 X X X RESET {CD40160B, CD40161B) g
_/. 0 X X X RESET {CD40162B, CD40163B)
x 1 X X X NC ({CD40162B, CD40163B) B oAb CAMCITAKE (O ) sees-eser
Fig. 8- Typical transition time as a function
1=HIGH LEVEL  O=LOWLEVEL X=DONTCARE  NC=NO CHANGE of load capacitance.
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CD407160B, CD40161B, CD40162B, CD40163B Types

STATIC ELECTRICAL CHARACTERISTICS

Fig. 12— lnputcurrent test circult:

. o LIMITS AT INDICATED N
CHARAC- CONDITIONS |
_ TEMPERATURES (°C) !
TERISTIC . | T
Vo - Vin |VDD . . : +25 S,
Vi V) | (V)| =656 | —40 +85 |+125 |Min. | Typ. |Max.

i - 05] & 5 5| 1s0] 160 - 004 | 5]
Quiescent -
 Device —. Jotol10] 1w] 10] 300 300( - 0.04 | 10},
ICurre“rn\t.‘ - 016] 15| 20 20| eon| e00| — | 004]| 20

. 1aX. - - £

oD ~ 1020020 | 100] 100 | 3000] 3000| — | 0.08] 100

5] 5] 064| 0617 042] 036 051]. 1| -
Output Low 04 05 - — - 051 -

{Sink)Current} 05 | 0,30] 10| 18| 15 1.1 09| 1.3] 26| -

‘oL Min. 15 |o015] 15| a2| 4| 28] 24| 34 68| -
Output High  |-48__| 051 5/-064)-061|-042|-038|-051f 1] — (mA
(Soutce) 2.6 05] 5| -2 —18 -13|-115| —16] -3.2] -
f""?\';i‘;‘ 85 {010]{t0]|-16] —15| -1.1] 09| —1.3] -26[ -

OHT™ . Tias [o015] 15 | ~42| -4 | —28| -24| —34] —68] -
output Voltage]_= 05| 5 0.05 - 0]0.05
Lowteve, | -~ Jo10] 10 0.05 - 0|0.08
VoLMax "1 181 18 0.05 - o]oos|
Output - 05] & 4.95 4.95 §{ —
Voltage: _ -
High Lavel, 0,10 10 9,95 995, 10
Vo Min. - o151 15 . 14.95 1495 15| -

0545| — | & 15 - — 115

Input Low
‘Voltage 1,9 - 110 3 - - 3
ViLMax. " h5135] - [ 15 4 - - | afy
|npu‘ High 05,4.5 - 5 3.5 3.5| - -
Voltage, - 19 | — |10 7 2 -} -
VinMin.© 176938~ |15 1 n| - | -
Input Current | —5
oy Mo 08|18 |£0.1 | =01 | #1 | +1 | — [£10-5] t0.1{pA
L 4 ,v? _

Voo T : {wore: - weurs, guTeuTy
:\-@6 : m"""." in ::

, -t ' M;ll.‘l.m Vi P . :
R . - . l ’ 'ﬂl In’v;- _I g 3
. Cs t nom . ,
T T saes-erver SR B et
. L “;iﬂ,’ll

Fig. 13— input-voltage test circuit.

3-418

108

O ANBIENT TEMFERATURE (J'ml-z‘sl-‘c 3

x 0 TSy AT

0. o - QA

'y AT A

& ‘gf‘/ -

3 2 SAA

Ei0d) 3 A4

ﬁ H 3 f 7124 ,/ 1 : pumay

o 4

8 b 2l {

w — Cp 4SO pF

§i02 % = —m—— c'.'_-w:F: :L
: y.4 T 1]
e 4

©
1 .IO mll A ”;o! * [[od ¢
CLOCK FREQUENCY (1g)— kM
92C5-299487
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CD401608, CD401618B, CD40162B, CD40163B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 250C; '
Input t,, t; = 20 ns, C| = 50 pF, Ry_= 200 k(2

TEST —_LIMITS
CHARACTERISTIC CONDITIONS . ALL TYPES* UNITS
Vpp (V) Min. l Typ. I Max.
&OCK OPERATION
Propagation Delay Time, tpH|.tpLH 5 o - 200 400
Clock to Q . 10 - 80 160 ns
15 - 60 120
5 - 225 450
Clock to CoyT- 10 - 95 | 190 ns
. . . -15 - 70 140
v _ | 5 - [ 128 ] 260
TE to COUT ! ’ 10 - 55 110 ns
: 15 - — 40 80
Minimum Setup Time, tgy S , B 120 1 240
Data to Clock 10 ¥ - 45 %0 ns
: 15 g - 30 60
—_ - 5 - 120 240
Load to Clock 10 - - 48 90 ns
15 - | - F 30 | 6o
5 - : — 170 340
PE to TE to Clock I 10 : — 70 140 ns
15 - 50 | 100
] 5 - - 0
Minimum Hold Time, tyy 10 - - 0 ns
15 - - 0
Transition Time, TTHLATLH 10 - 50 100 ns
15 - 40 80
5 - 85 170
Minimum Clock Pulse Width, w 10 - 35 70 ns
i5 . - . 25 50
5 2 3 | -
Maximum Clock Frequency, fo 10 1 6.5 8.5 = MH2
15 8 12 -
5 1200 - -
Maximum Clock Rise or Fall Time,T 10 70 | - - us
) tCL, 4o, 1 15 15 - -
CLEAR OPERATION
Propagation Delay Time, tPHL 5 - ] 250 500
TCD40160B, CD40161B) 10 -] 110 220 ns
Clear to Q : B S [ - 4 .80 160
Minimum Setup Time,  tgg) RRTE - YR S IS I b 1) 340
(CD401628, CD401638) a0 T - 70 | 140 ns
Clear toClock ... . . R 50 | 100
Minimum Hold Time, 1ty ’ [ [P B o
(CD40162B, CD40163B) 10. . - - .0 ns
Clear to Clock 5 - - 0
Minimum Clear Removal Time, “trgm| > R s R i,
{CD40160B, CD301618) 15 . 35 70
Minimum Clear Pulse Wideh, ~ tyy| " S Mo B .
(CD40160B, CD401618) 15 Z 2 | 0

* Except as noted. )

t u.m"r'. than one unit-is cascaded in the parallsl clocked application, t,CL should be made less than or equal
10 the sum of the fixad propagation delay at 50 pF and the transition time of the carry output driving stage
for the estimated capacitive foad.
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CD40160B, CD401618B, CD40162B, CD40163B Types

TLEAR(CD401608)

| I ASYNCHRONOUS

|
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CLEAR PRESET
92CL-29220R1

Fig. 14— Timing diagram for CD401608, CD401628.
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Fig. 15— Timing diagram for CD401618, CD401638.
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Fig. 16— Detail of flip-flops of CD40160B and CD401618 (asynchronous clear).

0 —
a-10
‘—' “70.102-0.284)

106 - 114 ‘
(2.693-2.6898) 1

92CM-29968

Dimensions and pad layout for CD40160BH. Dimensions.and pad l,syoulf
for CD401618H,CD40162BH, and CD40163BH ara identical.
Dimensions in parentheses. are in s and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils { 10~3inch).

Fig. 17— Detail of fiip-flops for CD401628 and CD401638 (synchronous clear).
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LOAB
Voo
P! P2 P3 P4 Pl P2 P3 P4 P P2 P3 P4
‘ i ‘ J' Voo [ ) l ‘ *
PE 1D L T - PE TD
TE co TE co TE COf—m-
CLK TLR LK CLR CLK TR
. Q1 Q2 03 Q4 l}lé&ﬁlBOll o]; c}zin}‘t
© ELOCK o
EERR -
P2CM-29969
Fig. 18 — Ca o counter packages in the parallel-clocked mode.
LOAD
Vop Voo Yoo
1117 1177 1137
PE 1D PE TD PE D
TE co 1€ co TE cof—=
cLx TR CLK TLR LK TLR
cmcx-———l l l l l l l l
ol o2 03 Q4 Ql a2 03 g4 Ql Q2 G3 Q4
CLEAR -
92CM- 29970
Fig. 19 — Cascaded packages in the ripple-clocked mode.
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
CD40160BF3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD40160BF3A
CD40160BF3A.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD40160BF3A
CD40161BE Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD40161BE
CD40161BE.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD40161BE
CD40161BF3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD40161BF3A
CD40161BF3A.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD40161BF3A
CD40161BNSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CD40161B
CD40161BNSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 CD40161B
CD40161BPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 CMO0161B
CD40161BPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 CM0161B

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

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

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

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

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

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

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

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

Addendum-Page 1


https://www.ti.com/product/CD40160B/part-details/CD40160BF3A
https://www.ti.com/product/CD40161B/part-details/CD40161BE
https://www.ti.com/product/CD40161B-MIL/part-details/CD40161BF3A
https://www.ti.com/product/CD40161B/part-details/CD40161BNSR
https://www.ti.com/product/CD40161B/part-details/CD40161BPWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-2025

and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD40161B, CD40161B-MIL :
o Catalog : CD40161B

o Military : CD40161B-MIL

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/cd40161b.html
http://focus.ti.com/docs/prod/folders/print/cd40161b-mil.html
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A
W

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

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |

T T

AN

Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

CD40161BNSR SOP NS 16 2000 330.0 16.4 8.1 104 25 12.0 | 16.0 Q1
CD40161BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD40161BNSR SOP NS 16 2000 353.0 353.0 32.0
CD40161BPWR TSSOP PW 16 2000 353.0 353.0 32.0

Pack Materials-Page 2



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 24-Jul-2025

TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

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

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD40161BE N PDIP 16 25 506 13.97 11230 4.32
CD40161BE N PDIP 16 25 506 13.97 11230 4.32

CD40161BE.A N PDIP 16 25 506 13.97 11230 4.32
CD40161BE.A N PDIP 16 25 506 13.97 11230 4.32

Pack Materials-Page 3



PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes 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.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 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.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R 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.
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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.



PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

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.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

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.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

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

4220204/B 12/2023

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 AND DISCLAIMER

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

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

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

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

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

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