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CMOS

8-Stage Shift-and-Store

Bus Register
High-Voltage Types (20-Volt Rating}

B CD40948B is an 8-stage serial shift
register having a storage latch associated
with each stage for strobing data from the
serial input to parallel buffered 3-state out-
puts. The parallel outputs may be connected
directly to common bus lines. Data is shifted
on positive clock transitions. The data in
each shift register stage is transferred to the
storage register when the STROBE input is
high. Data in the storage register appears at
the outputs whenever the OUTPUT-ENABLE
signal is high.

Twe serial cutputs are available for cascad-
ing a number of CD40948 devices. Data is
available at the Qg serial output terminal on
positive clock edges to allow for high-speed
operation in cascaded systems in which the
clock rise time is fast. The same serial infor-
mation, available at the Q'g terminal on the
next negative clock edge, provides a means
for cascading CD4094B devices when the
clock rise time is slow.

The CD4094B 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 (NSR suffix), and 16-lead thin
shrink small-outline packages (PW and
PWR suffixes).

CD4094B Types

SERIAL
oara 2 UTPUTS
. . 8-STAGE s
Features: oo 3| et
REGISTER -1

= 3-state parallel outputs for connection to common bus
® Separate serial outputs synchronous to both positive

ELLE G A
and negative clock edges for cascading REGISTER

= Medium speed operation ~- 5 MHz at 10 V (typ.}

® Standardized, symmetrical output characteristics

# 100% tested for quiescent current at 20 V

= Maximum input current of 1 uA at 18 V over full package-
temperature range; 100 nA at 18 V and 25°C

= Noise margin {full package temperature range):
1VatVvp 2VatVpp =10V

gSVatVDD—15V

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”
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FUNCTIONAL DIAGRAM

Voo
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Applications:

® Serial-to-parallel data conversion

# Remote control holding register

® Dual-rank shift, hold, and bus applications
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Fig. 1 -~ Terminal assignment.

MAXIMUM RATINGS, Absoiute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced to Vgg Torminal) ...........cciiiiniiiineinninineinnennnannnnnn, -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ......oiiiiiiiiiiiiiiiiineineiisiairaainannn, -0.5VtoVpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT ...oiiitiiitii ittt tiia e e et e e e v es e +10mA

POWER DISSIPATION PER PACKAGE (Pp):

FOrTa m=860C 10 +1000C L. ..ttt ittt e et e e et e e e e 500mwW

ForTp = +100°C to +1259C Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes) . . ....cvvevnrnerrnnnn.... 100mwW
OPERATING-TEMPERATURE RANGE TAY o Herreareaiieanaente -550C {0 +1259C
STORAGE TEMPERATURE RANGE {T. Bg) e -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING): -

Atdistance 1/16 £ 1/32inch (1.58 £ 0.79mm) from case for 108 Max ..........ovveerrneeenrinnrens +265°C
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Fig. 2 — CD40948 Logic diagram.

ALL INFUTS PROTECTED
BY CMOS
PROTECTION NETWORK

Fig. 3 — Timing diagram.
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CD4094B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Noted, ‘ TRUTH TABLE
For maximum reliability, nominal operating conditions should be selected so that Parallel Seriat
B B iy s N a | Output Qutputs Outputs
operation is always within the following ranges: CL™ | Enabte [ Strobe ) Dam e T 0%
Vs 0 x x locloc | a7 [ nNC
VDD LTS N e x x |acloc | nc | a7
CHARACTERISTIC UNITS S 1 0 X | NCINC | Q7 | NC
v} MIN. MAX. v 1 1 o | o]ons| a7 | ne
S| ) v |1 |ana| a7 | ne
- N 1 1 1 |[ncinc | N | a7
Supply-Voltage Range (For Tao=Full - -
3 18 v A = Lavet Change Logic 1 = High
Package-Temperature Range} X = Don"t Care Logic 0 = Low
NC = No Change :
QC = Open Circuit
5 125 - * At the positive clock edge information in the 7th shift register
Data Setup Time, tg 10 55 - ns stage is transferred to the Bth register stage and the Og output.
15 35 - : AMOIENT TEMPERATURE (TA)" £6°0]
-
5 200 - b
Clock Pulse Width, tw 10 100 - ns 3 ]
15 83 - z . ::
o H
2
5 1.25 £ THTH
Clock Input Frequency, fcL 10 de 2.5 MHz i v
: & 3
15 3 z At
-Clock Input Rise or Fall time, 5 15 : % o :isé [7:]
1,CL. teL:" _ 12 - 2 Hs Zasit eS8
- . caistaic: : : S w
5 * 200 _ DRAIN-TO-SOURCE VOLTAGE (VD) —V sece pesmans El g
; = -
Strobe Pulse Width, tw 10 . 80 - ns Fig. 4 — Typical output low (sink) current 2 e
. 15 70 - characteristics. il o=
‘ =
*If more than one unit is cascaded t¢CL (for Qg only) should be made less than or equal g <
to the sum of the fixed propagation delay at 50 pF and the transition time of the output o X
driving stage for the estimated capacitive load.

DRAIN-TO- VOLY/ vpsI—v
DRAIN-TO-SOURCE VOLTAGE (vpg)—V SOURGE VOLTAGE (Vos!

-3 ) ]
AMBIENT TEMPERATORE (TyJ=25°C 15 -0 -3 ) T T "
A AMBIENT TEMPERATURE (14128 I T TEMPERATURE (A*23°C 1

R e e T T < ;‘IJ.!lH'fllfrl1lllll E
1 GATE-TO-SOURCE YOLTAGE (Vgs)s-8V¥ 5 ¢ YO~ SOURCE VOLTAM SAVIRHHEY |
| 3 H 3
L E H 3 B, 8
3 s HHHH HHod HH 2
It z H Zz
z [ ' H f
: - H1H ¥ H & S
£ : 1 3 -iov R o2
b ] T e 204 } ]
§ T 4 [ 3
] g § 8
EX Hf 3 415 s = -3 v
8 SRR of i o4
e ] e -
2 " > E
5 8 x 5
i H g

H 1
[ 5 :
92CS-24319R1 - 9203- 2432083 42C8-rarimz
Fig. § — Minimum output low (sink ] current Fig. 6 — Typical output high (source) currgnt Fig. 7 — Minimum output high (sourcel current
characteristics. characteristics. characteristics.
AMBIENT TEMPERATURE {7y )+23°¢C !“‘_ BIENT TEMPERATURE {Ty)-25°C1HHiH ik L P —— (T4 1=2%°

TION DELAY TIME "Pﬂl. "'LN)_M

<!
PROPAGATION DELAY TIME 1g, 1, \i=m

FROPAGATION TELAY TIME Upy, iy py1 =00

g‘“

[ 20 40 [] [l
LOAD CAPACITANCE - oF LOAD CAPACITANCE IC| )= P LOAD CAPACITANCE IC| )— oF
- 9205-23633 P2CY-25434 2CS-23833
Fig. 8 — Ciock-to-serial output Qg propagation Fig. 9 — Clock-to-serial output Q’g propagation Fig. 10 — Clock-to-parallel output propagation
delay vs C; . delay vs C. delay vs Cy.
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CD4094B Types

STATIC ELECTRICAL CHARACTERISTICS
H
E4
' CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C}) .'EJ -
CHARACTER- a UNITS ¢
1STIC T Ey
. vo |Vin [VDD 125 5
V) v) {tv) | -55 | —40 | +85 @ +126 | Min. | Typ. | Max. x
Quiescent Device | — 05| 5| 5 5 150 | 150 | - | 004 | 5 ]
Current, - Jorof o]0 [0 [300 [300 [ - Joos |0 3
tpD Max. — Jois[ 15[ 20 [ 20 | 600 [ 600 | - | ooa | 20 |:¥ g
- 020| 20 ) 100 | 100 | 3000 | 3000 - | 0.08 100 .
Qutput Low 0.4 05 5 0.64 | 0.61 0.42 0.36 | 0.51 1 -
{Sink) Cgvrem 05 0'10 10 16 16 1.1 0.9 1.3 26 - - LOAD CAPACITANCE {C 1 pF vacs. 136
oL Min. 15 0.15] 15 a7 2 78 24 3a 5.8 o Fig. 11 — Zz::i:tz‘paraﬂel output propagation
Output High 46 | 05| 5 |-064] 061| 042 036] 051 1 ] ma L
(Source) | 25 05} 5 | -2 (18| -13 [-115]-186 ] -32 -
C‘:rf:'n:\;“n‘ 95 010 10 |-16 |-15 1 09 1-13 Y b . AMBIENT TEMPERATURE (T.I-ch
_e ) "136 loas| 18 |-a2] -4 | -28 [ -24]-34] -68 | - 1 2 s o2
= o Y N
Output Voltage: = 0515 Co 0.05 - . - 0 0.05 £ Lo "':.'- ==
Low-Level. -~ Jo10f 10 0.05 - 0 |o005] - E;
© Vo Max. . 3w
ST - - 0,15 15 0.05 ' - 0 0.05 v i 2 w0
Output Voltage: - 05| 5 4.95 4.95 5 - ; :
High-Level, “ " Teio| 10 .95 995 ] 10 - s L
VOH Min. — o515 13,95 1495 15 | - ] B
Input Low 0545 - 5 i.5 — - 1.5 g i
Voitage, 1,9 _ 10 3 — - 3 G 20 40 6 8 10
V)L Max.
1 5'1 3.5 - 1 5 4 . —_— 4 V LOAD CAPACITANCE I:CL)— oF [,
Input High 0.5; 4.5 — 5 35 15 _ _ Fig 12 — Oufput enable-to-paraliel output propa- .
Voltage, 19 = 0 7 2 — — : gation delay vs C;.
ViHMin. 145135 - [ 15 1 nl - 1- ‘ '
Input Current _
ﬁN vl - 018 18 [ 01 [ 200 | = g | - fe1e75] 00| pA .
|
3-State Output . K
Leakage Current| 0,18 | 0,181 18 |+0.4 | x0.4 | 212 | 12 110404 uA ;
touT Max. ’ . £
¥
- I OIGITALLY CONTROLLED DIGITALLY CONTROLLED! DIGITALLY CONTROLLED §
. EQUIPMENT EQUIPMENT EQ UIPMENT =
(REQURES CONTINUAQUS L=
DiIGITAL CONTROL}
Lh PANTT
o CD4094B 0x p cDadoen os o c040948 7 Fig. 13 - Typical transition tirme vs. load capacitance.
STROBE CLOCK STROBE CLOCK STROBE CLOCK
(T, be28*C
i L LOAD CAPACITANCE ICLI'S‘O'F
o 4 ‘
— ; ‘
g
CONTROL >
a g 1w
e | 3
CIRCUITRY - ¥
3
x -
| 92C5- 25643 § N E.H
- i HH ;
- : - 1 D :ﬁ#ﬂ H!:ﬁ
. PATA CLOCK i BHHEAAHES
IONSNSREER] 11
FROM REMOTE L ° 5 L) 20
CONTROL PANEL . . . SUPPLY vaung(vnol-v
2GS - 243N

Fig. 14 — Remote control holding register. Fig. 15 ~ Typical max:mum-clock-frequency vs.

 supply voitage.
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DYNAMIC ELECTRICAL CHARACTERISTICS
At TA=25°C: Input ty, tf= 20 ns, C = 50 pF, Ry = 200 kS}

CD4094B Types

LIMITS
CHARACTERISTIC VDD UNITS
V) MIN. TYP. MAX."
Propagation Delay Time,
tPHL, tPLH 5 _ 300 500
Clock to Serial Qutput Qg 10 - 126 250 ns
15 - 95 190
. 5 - 230 460
Clock to Serial Output Qg 10 - 110 220 ns
15 - 75 150
5 - 420 840
Clock to Parallel Qutput 10 - 195 390 ns
15 - 135 270
) _ 5 - 290 580
Strobe to Parallel Output 10 - 145 290 ns
15 - 100 200
Output Enable to Paraliel - 5 - 140 280
Output: 10 - 60 120 ns
tPHZ: tpzH 15 - 45 %0
5 - 100 200
tpLz, tpz| 10 - 50 100 ns
15 - 40 80
Minimum Strobe Pulse . 5 - 100 200
. 10 - 40 80 ns
Width, 1o - 35 70
Minimum Clock Pulse 5 B 100 200
Width 10 - 50 100 ns
"W 15 _ 40 83
Cpes 5 — 60 126
Mm.urnum Data Setup 10 _ 30 55 ns
Time, tg 15 _ 20 5
Transition Time; 5 - 100 200 .
10 - 80 100 ns
TTHL, tTLH 15 _ 40 80
Maximum Clock input Rise 5 15 - -
X 10 5 - - Hs
or Fall Time, t,CL, t;CL 1% 5 _
. 5 1.25 25 -
M |
an,LT c °:" Input 10 25 5 - MH2z
‘ quency, fCL 15 3 6 _
Input Capacitance Cypy
(Any Input) - - & 7.5 oF
Di

14 Bi0s-0254)
in paranth ara in millimeters and are - ) 96 - 104
(2.438-2.642}

S
-

&
)

F  AMDIENT TEMPERATURE (Y, 1=25°C
[ ALTERNATING O AND i PATTERN

E QUTPUT ENABLE HiGH
[ STROBE HGH EVERY 8 CLOCK PULSES
'~
o ///
) 2
\Q@ > ol
o -
»

a8
w

oV
oy

T T TA[ T T 77T

€450 pF ——
€L 715 pF mm e

FOWER DiSSIPATION/ PACKAGE (Pp)— W
3
»

\N

derived from the basic inch dimensions as indicated.

Grid graduations are in mils (107 inch).
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Dynamic power dissipation vs
input clock frequency.
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7 — Quiescent device current
test circuit.

Voo

OUTPI.H;S
-

-

+
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-] Bl n
g

-

! NOTE: :
\I) TEST ANY COMBINATION |
OF INPUTS

92CS 2744181

— Input voltage test circuit.

Yoo

f

NOTE

MEASURE INPUTS
SEQUEMTIALLY, .
TO BOTH vgp AND Vgg
COMMECT ALL UNUSED
PUTS TO EITHER
vop O Ve

-
-
-
-——y

vss

WA erate

Fig. 19 — Input current test circuit.
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Dimensions and Pad Layout for CD40948 Chip.
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PACKAGE OPTION ADDENDUM

8-Jan-2026

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 ©)
@ ©)
7702501EA Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55to 125 7702501EA
CD4094BF3A
CD4094BE Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55to 125 CD4094BE
CD4094BE.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD4094BE
CD4094BEE4 Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD4094BE
CD4094BF Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD4094BF
CD4094BF.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55to 125 CD4094BF
CD4094BF3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 7702501EA
CD4094BF3A
CD4094BF3A.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 7702501EA
CD4094BF3A
CD4094BNSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CD4094B
CD4094BNSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CD4094B
CD4094BPW Obsolete Production TSSOP (PW) | 16 - - Call Tl Call Tl -55t0 125 CM094B
CD4094BPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -55to0 125 CM094B
CD4094BPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CM094B
CD4094BPWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 CM094B

@ 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.
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https://www.ti.com/product/CD4094B-MIL/part-details/7702501EA
https://www.ti.com/product/CD4094B/part-details/CD4094BE
https://www.ti.com/product/CD4094B-MIL/part-details/CD4094BF
https://www.ti.com/product/CD4094B-MIL/part-details/CD4094BF3A
https://www.ti.com/product/CD4094B/part-details/CD4094BNSR
https://www.ti.com/product/CD4094B/part-details/CD4094BPW
https://www.ti.com/product/CD4094B/part-details/CD4094BPWR
https://www.ti.com/product/CD4094B/part-details/CD4094BPWRG4
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 8-Jan-2026

® 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 TlI'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.

OTHER QUALIFIED VERSIONS OF CD4094B, CD4094B-MIL :
o Catalog : CD4094B

o Military : CD4094B-MIL

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

o Military - QML certified for Military and Defense Applications

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/cd4094b.html
http://focus.ti.com/docs/prod/folders/print/cd4094b-mil.html

PACKAGE MATERIALS INFORMATION
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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 —>| 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 | 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 O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
CD4094BNSR SOP NS 16 2000 330.0 16.4 8.1 104 | 25 12.0 | 16.0 Q1
CD4094BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
CD4094BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
CD4094BPWRG4 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

13 TEXAS
INSTRUMENTS
www.ti.com 12-Jun-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4094BNSR SOP NS 16 2000 353.0 353.0 32.0
CD4094BPWR TSSOP PW 16 2000 356.0 356.0 35.0
CD4094BPWR TSSOP PW 16 2000 353.0 353.0 32.0
CD4094BPWRG4 TSSOP PW 16 2000 356.0 356.0 35.0

Pack Materials-Page 2



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 12-Jun-2026
TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD4094BE N PDIP 16 25 506 13.97 11230 4.32
CD4094BE.A N PDIP 16 25 506 13.97 11230 4.32
CD4094BEE4 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.

INSTRUMENTS
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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.

INSTRUMENTS
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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.

INSTRUMENTS
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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

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
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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 © 2026, Texas Instruments Incorporated
Last updated 10/2025
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