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CMOS 64-Stage
Static Shift Register

High-Voltage Types {20-Volit Rating}

® CD4031B is a static shift register
that contains 64 D-type, master-slave flip-
flop stages and one stage which is a D-type
master flip-flop only (referred to as a 1/2
stage}.

The logic level present at the DATA input is
transferred into the first stage and shifted
one stage at each positive-going clock transi-
tion. Maximum clock frequencies up to
12 Megahertz (typical) can be obtained. Be-
cause fully static operation is allowed, infor-
mation can be permanently stored with the
clock line in either the low or high state. The
CD4031B has a MODE CONTROL input
that, when in the high state, allows operation
in the recirculating mode. The MODE CON-
TROL input can also be used to select be-
tween two separate data sources. Register
packages can be cascaded and theclock
lines driven directly for high-speed qperation.
Alternatively, a delayed clock output (CLp)
is provided that enables cascading register
packages while allowing reduced clock drive
fan-out and transition-time requirements. A
third cascading option makes use of the Q°
output from the 1/2 stage, which is available
on the next negative-going transition of the
clock after the Q output occurs. This delayed
output, like the delayed clock Cl.py, is used

CD4031B Types

Features:

# Fully static operation: DC to 12 MHz typ. @ Vpp—Vgs

=15V
# Standard TTL drive capability on Q output
u Recirculation capability
B Three cascading modes:

Direct clocking for high-speed operation

Delayed clocking for reduced clock drive requirements

Additional 1/2 stage for slow clocks

® 100% tested for quiescent currentat20 V
® Maximum input current of 1 pAat 18V
over full package-temperature range; 100 nA
at 18 V and 25°C
& Noise margin (over full package-temperature
range)
1VatVpp =5V
2VatVpp=10V
25VatVpp=15V
a 5-V, 10-V, and 15-V parametric ratings
® Meets all requirements of JEDEC Tenta-
tive Standard No. 138, *‘Standard Specifi-

cations for Description of ‘B’ Series CMOS
Devices™

Applications:

® Serial shift registers
® Time delay circuits

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating
conditions should be selected so that

operation is always within the following ranges:
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with clocks having slow rise and fall times. LIMITS TRUTH TABLE FOR QUTPUT FROM O’
o CHARACTERISTIC Min. Max. UNITS (TERMINAL 5)

The CD4031B types are supplied in 16-lead Supply Voltage Range -
hermetic  dual-in-line  ceramic  packages Data + 64 CL Data + 64%
(F3A suffix), 16-lead dual-in-line plastic (For Ta=Full Package-| 3 18 v 0 -\- 0
packages (E suffix), 16-lead small-outline Temperature Range) ——
packages (NSR suffix), and 16-lead thin shrink 1 -\_.
small-outline packages (PW and PWR suffixes). X J‘ NC
MAXIMUM RATINGS, Absolute-Maximum Values: 1= HIGH LEVEL 0= LOWLEVEL
DC SUPPLY-VOLTAGE RANGE, (Vpp) X = DON'T CARE NC = NO CHANGE

Voltagas refaranced o Vgg Terminal) .............coiiiiiiiiiiniiiiiiiiiiiiinan, -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... 0uitiiteieenernneianenancsnians -0.5VioVpp +0.5V
DCINPUT CURRENT, ANY ONEINPUT ..o oot iiiiiiet e ae e +10mA
POWER DISSIPATION PER PACKAGE (Pp): AEcIRcy -

FOrTA=-B50CH0 +1000C ... tuonniinreeretensiatenrcr ettt e eaaaeess 500mwW DATA INZ—] | 16— vpo

ForTa=+100°Cto+1259C. ... . ...t Derate Linearity at 12mW/9C to 200mW cLmN— 25 IS[—DATA IN1
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 3 o ™

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes}.....vveiiiiieniieneas 100mW o-—3 12— [N°
OPERATING-TEMPERATURE RANGE (TA). ..o vt vvmeme ittt iiiacaaiaesaaaeans -550C to +125°G g . o [ ooe controL
STORAGE TEMPERATURE RANGE (Tggg) ..« vvvarvrrrmcaarrniiiiieeniineiinians -859C to +150°C vgg —| 8 9 —cLp
LEAD TEMPERATURE {DURING SOLDERING): YOP VIEW

At distance 1/18 £ 1/32inch (1.59 £ 0.79mm) from casefor10smax .............c.ooovannns +285°C NC* NO CONNECTION

A 92CS- 206N

TERMINAL ASSIGNMENT
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CD4031B Types 7 i

< a BIENT TEWERRTURE (TAT823°C
STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Tals297C:
]
i tteH
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) |,i1s $ e T oy T
CHARACTERISTIC g +25 : | }
Vo |Vin{VoD ‘ g e :
(V) V) [(v) [ -55 —40 +85 +125 | Min. Typ. | Max. 2
Quiescent Device - 05| 5 5 5 150 160 - 0.04 5] - £ 2
Current, — o.10] 10 10 10} 300 300 [ — 0.04] 10} ,a -‘f 10V
Ipp Max. 0.15| 15 20 | 20| 60| s00 | - .| o004} 20] . S
_ 020f 20 | 100 | 7007 | 3000 | 3000 | - 0.08] 100] 2 1
Qutput Low (Sink| 04 | 05| 5 | 256 | 244 | 168 | 144 | 204 4| - 3 st L
Current I Min. 05 |00} 10 | 64 6 43| 36| 521 w0a] - | adtias:
o 0 '
1.5 | 0,15] 15 16.8 16 11.2 96°| '13.6 27.2| - " DRAIN- TG-SOURCE VOLTAGE (¥pg)—V ece.zaniens
_ 04 | 05| 5| 064 | 061 | 042 038 | 081 | - 1| - Fig. 2 — Typical outout low (sink)
Q,a,cLp 05 | 010] 10 1.6 1.5 1.1 0.9 1.3 26| ~ current characteristies (Q sink
15 | 0/15] 15 4.2 4- 28 24 34 68| - mA current = 4X ordinate).
Qutput High (Source) 4.6 0,5 5 |-064 061 [-042 |-0.36 |-0.51 -1 - AMBIENT TEMPERATURE (Tp1-25°C
Current, Igy Min. 25 | 05{ 5 -2 1.8 [ -1.3 [-115 | -1.6 | -3.2] - < 3 ]
Q.Q.0.clo 95 [010f 10 | 16 |-16 | 11| 09 |-13 | —26[ - I
135 | 015] 15 | 4.2 4 [ -28] 24 | -34 ] 68| - 3 3 H
Output Voltage- ~ 0s5] ® 0.05 — o [0.05 L s GATE -0~ SOURCE VOLTAGE (¥s)-18 ¥ 1rid
Low-Level, N - 0,10{ 10 . 0.05 - 0]0.05 & H
h Vor Max. - Joas[ s T- 0.05 - oloos| z I
Output Voltage: . _ 05] & 495 4.95 5] - EY oy
High-Level, - 0,10{ 10 . 995 - 995 | 10 - § LHE
VoH Min, - 0,15 15 14.95 1495 15 - = H
Input Low 0545 -] 5 15 — - |18 %_z:“ By
: Voltage 1,9 -] 10 3 - — 3 e ﬁg ﬁ
N Vi Max. — — T T8
IL 1'5' 13'5 15 4 4 \' -c DRAIN-TO-SOURCE YOLTAGE (Vps)—VY N
Input High 05 45 — 5 35 35 - - * 9208 2431981
Voltage, 191 - .’0. 7 7 — — Fig. 3 — Minimum output low (sink)
Vi Min, 1.5, 135 -] 15 M 1 - - current characteristics (Q sink
Input Current current = 4X ardinate).
Iy Max. 0.18| 18 | *01 | 0.1 £3 * — #1075 20| A ORAMN-TO- SOURCE VOLTAGE typs)—Y
AWBENT TENPERATU -'tam- % D"“{HJ,;-S r
e e e L L L AL T T
GATE-TO-3OURCE VOLTAGE (Vogis~5 . ?
3
-0 o
M
. x
N rg——————— T s H 13 g
T > 3
DATA 11N SIxyissssage -;m! ‘ g
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®
5
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RECIRCULATE + 1 adpgsang
(DATA 2 1N}
stcs. zarions
Fig. 4 — Typical output high {source)
current charactaristics.
ORAN-TO=SOURCE VOLTAGE {Vpg)—V¥: -
9
H
L
3
o
e
]
g ; Hovper T :
% ALL INPUTS ARE Q RESSS S "”f’ i §
PROTECTED BY LN T ]
CMOS PROTECTION cL -5V,
NE TWORK --§
B 5
L s2Em- 29053 : J§ j; rH §
Fig. 1 — Logic disgram. 52652032 R2

Fig. 5 — Minimum output high (source)
current charactaristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C; input t,,tf = 20 s,

CL =50pF, RL"ZOO/(Q

CD4031B Types

AMBIENT TEMPERATURE (Tp1=25°C |
tpyL.tpLW- CLOCK TO &
tp ) -CLOCK TO @

1pHL, tRLHI—m

"If more than one unit is cascaded in the parailel clocked application, t, CL should be made less than or
equal to the sum of the propagation delay at 50 pF and the transition time of the output driving stage.
**Maximium Clock Brequency for Cascaded Units;

a) Using Delayed Clock Feature in Recirculation Mode:

1

'max

b) Not Using Deiayed Clock:
1

B n-1) CLp prop. delay + Q prop. delay + set-up time

'"\Bx

propagation delay + sat-up time

3-95

where n = number of packages

TRANSITION TIME ('THL S TLH) —ne

LOAD CAPACITANCE (G )—pF

: - Pt
TEST CONDiTI 3 S Smassans=inans e
CHARACTERISTIC ONDHTIONS - LIMITS UNITS FH L
Vppi{V} Min. | Typ. | Max.

Propagation—gelay Time: 5 - 250 500 = et 1 =
Clock to Q, tpy L, tpLH: 10 - |0} 220 ns < e T
Clock to Q, tp 14 15 -~ | 90| 180 ';‘ £ oy oot
Clock to @, PPHL: tPLH: 13 : 1:3 ?gg ::;; ey T T .
Clock te Q, tpy_ ns g,‘, R

. ) 15 - 65 130 l.z L} I 11 d:*‘; :{;T 15 :';:__-]*
5 - 100 200 . ‘ LOAD CAPACITANCE {Cy )-pF 92¢5-30254
Clock to CLpy 10 T 50 100 ns’ Fig. 6 — Typical propagation delay time as a function
15 - 40 80 of ioad capacitance (see table).
Transition Time, tTHL I'TLH 12 - 1(5)8 1238
(Any OQutput, except Q, typq ) 15 N 40 80 ns
5 - s 100 P T R 41435 Etaasi
Q trhL - 10 - {2| 50| ns R -2 =5
15 - {20 a 3 o e
5 - 3| eo s e
Minimum Data Setup Time, tg 10 - 16 30 ns 2 SUPPLY VOLTAGE (Vpp)* 3
15 - 10| 20 | :
5 - |30 | so z 1
Minimum Data Hold Time, t}, 10 - 1] 3| as TEEiE r :
15 - 110 20 fé HHHERY
5 - 120 240 = 20 SISt L el
Minimum Clock Pulse Width, tw 10 - 50 100 ns LOAD CAPACITANCE (CLI-pF  92¢5- 30253
15 - 40 80 Fig. 7 — Typical propagation delay time as a function
5 9 4 of load capacitance (see table).

Maximum Clock Input Frequency, 10 5 10 N MHz
fo™ 15 6 |12 ]| -

Clock Input Rise or Fall Time, 12 : : :ggg s AMBIENT TEMPERATURE (Tp)=25°C
treL tioL” 15 - | =1 200

Input Capacitance, Cjy

{Any Input) ) - 5 75 pF

Jecs-2e322

Fig. 8 — Typical transition time as a function of

load capacitance (except Q,

trHL-

H

COMMERCIAL CMOS

HIGH VOLTAGE ICs




CD40318B Types

AMBIENT TENPERATURE [T )=28°C [AMBIEN e Voo
[(Tal=25"C T 11
Y
. 0571%
- ) B
L . 1% A 1 500,F
2 rH & (A
E N T A A T . e W
= A ;\: b 44? S — 1 16
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- a8 K 2 GEN | 2 19
z V. 3 14
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2 1 10 = szamEm ——— G "ISpF
£ i = i AmsEEoue b 5 — cLssopF 1 I 5 12
- suc et F
=2 HH ::m--r 8 v L ]
u T =Cp
R £ 1. "
FHH T " = ds .
o 20 40 80 ) ico asal o Eansl T anal 2 a6 r o
LOAD CAPACITANCE (C( 1-pF 9208~ 30z88R1 CLOCK INPUT FREQUENCY (fo )= kHz gocs-30287m _‘r |
-
Fig. 8 — Typical transition time as & function of Fig. 10 — Typical dynamic power dissipation as a Yas roy oeroese
load capacitance (Q, tyyy ). function of ciock input frequency. NOTE: PGIsto RG22 7=
Fig. 11 — Dynamic power dissip test circuit.

W
Yoo 00
v i
ATA oo
l g-—“—*l& a2 o 5 [ Q 0 ] 53-————045 [ Q INPUTS
MODE
10 CD40dB 10 CDAO3IB W CD403B 10 CD403B o
CONTROL
1 L.| 2 ) L.. 2 vss
RECIRC |
= N = = =
CL cL cL CL
O - -
CLOCK DRIVER

MODE CONTROL,

Vpp * RECIRCULATION

&

GND = NEW DATA 9203~ 29063
. ! Vg5
. . . . . . . W2CS- 2TAQIRI
Fig. 12 — Cascading using direct clocking for high-speed cperation
{see clock rise and fall time requirement ). Fig. 13 — Quiescent-device-
current test circuit,
Voo Yoo
D274 My s}% Ofs s}2 ore s -5 3 INPUTS !
MODE 0 CD403B 0 CD403B 10 €D40318 10 €D4031B
CONTROL . Voo -— NOTE
_T_ ! ! 2 —_9 2 . .9 \-@-— . MEASURE INPUTS
RECIRC = — = L] SEQUENTIALLY,
£ Y cp e CLp o JCLD o T ICLD cL Vss -] 70 BOTH Vg AMD Vg
DRIVER - COMNECT ALL UNUSED
INPUTS. TO EITMER
geLareD _ l Vi OR Vgg-
T0 CLOCK (172 - CD40:3B) » FOR RECIRCULATION MODE ONLY. MODE CONTROL: ¥pp “RECIRCULATION Vss
NET' ?‘Tﬁ 0 Qp— FF TQ DELAY ODATA UNTIL GND » NEW DATA
INTO FisT . FIRST REGISTER DEL AYED CLOCKING szcs-2raon
REGISTER F# HAS OCCURRED.
= L 92CS -29062R1
. i . . . Fig. 15 — Input-leakage current.
Fig. 14 — Cascading using delayed clocking for reduced clock drive requiremants.
Voo
. R . v
DATA ‘00
l 22 1 AL A Pyl Ors ry LI 7 ) @ 4
MODE
CONTROL 0 CDh4e03I8 10 CDAONB 10 C04031B 1@ CDa03IB INPUTS OQUTPUTS
t ) (] |2 [ a -
RECIRC vin - Lo
— N — — o +
- = = oL - % = [ ° - M~
O— e ViL - - -
CLOCK DRIVER
—i— i
MODE CONTROL  Vpp * RECIRCULATION 1
GND + NEW DATA 9205~ 29064 vgg NOTE:
TEST ANY
92¢5 -2 H4IRI COMBINATION
OF INPUTS

Fig. 16 - Cascading using half-clock pulse delayed data output (O'} to permit

use of slow rise and fali time clock inputs. Fig. 17 — Input-voltage test circuit.
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CD4031B Types

136 - 144 '
(3.454 -3.658) 926M- 30259RI

e a-10 :
™ (0.102-0.254) _ .

Chip dimensions and pad layout for CD40318
Dimensions in parén;heses are in millimeters and

are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~3 inch).
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 29-May-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

CD4031BE Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55to 125 CD4031BE
CD4031BE.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -551t0 125 CD4031BE
CD4031BF3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 CD4031BF3A

CD4031BF3A.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 CD4031BF3A
CD4031BPW Obsolete Production TSSOP (PW) | 16 - - Call Tl Call Tl -551t0 125 CMO031B
CD4031BPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 CMO031B

CD4031BPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CM031B

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

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

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

Addendum-Page 1


https://www.ti.com/product/CD4031B/part-details/CD4031BE
https://www.ti.com/product/CD4031B-MIL/part-details/CD4031BF3A
https://www.ti.com/product/CD4031B/part-details/CD4031BPW
https://www.ti.com/product/CD4031B/part-details/CD4031BPWR
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 29-May-2025

OTHER QUALIFIED VERSIONS OF CD4031B, CD4031B-MIL :
o Catalog : CD4031B

o Military : CD4031B-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/cd4031b.html
http://focus.ti.com/docs/prod/folders/print/cd4031b-mil.html

i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| 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
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
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)
CD4031BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
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)

CD4031BPWR 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)
CD4031BE N PDIP 16 25 506 13.97 11230 4.32
CD4031BE N PDIP 16 25 506 13.97 11230 4.32

CD4031BE.A N PDIP 16 25 506 13.97 11230 4.32
CD4031BE.A N PDIP 16 25 506 13.97 11230 4.32

Pack Materials-Page 3



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

INSTRUMENTS
www.ti.com




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.

INSTRUMENTS
www.ti.com




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
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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
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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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