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CD40109B Types

CMOS Quad Low-to-High

Voltage Level Shifter

High-Voltage Types {20-Volt Rating)

8 CD401098 contains four low-to-
high-voitage level-shifting circuits. Each cir-
cuit will shift a low-voltsge digital-logic
input signal (A, B, C, D) with logical 1 = Ve
and logical 0 = Vgg to a higher-voltage out-
put signal (E, F, G, H) with logical 1 = Vpp
and logical 0 = Vgs.

The CD40109, unlike other low-to-high
level-shifting circuits, does not require the
presence of the high-voltage supply (Vpp)
before the application of either the
low-voltage supply (Vcc) or the input
signals. There are no restrictions on the
sequence of application of Vpp, Vcc, or the
input signals. In addition, with one
exception there are no restrictions on the
relative magnitudes of the supply voltages
orinput signals within the device maximum
ratings, provided that the input signal
swings between Vgg and at least 0.7 V¢c;
Vce may exceed Vpp, and input signals may
exceed Ve and Vpp. When operated in the
mode V¢ > Vpp, the CD40109 will operate
as a high-to-low level-shifter.

The CD40109 also features individual three-
state output capability, A low level on any
of the separately enabled three-state output
controls produces a high-impedance:state in
the corrasponding output.

The CD40109B-Series types are supplied in
16-lead ceramic  dual-in-line  packages
(F3A suffix), 16-lead dual-in-line plastic

Features:

a Independence of power supply sequence
considerations—V ¢ can exceed Vpp, input
signals can exceed both Ve and Vp

# Up and down level-shifting capability

1 Thres-state cutputs with sepsrate enable controls

% Standardized, symmetrical output cheracteristics

= 100% testad for quiescent current at 20 V

® Maximum input currentof 1 At 18V

over full package-temperature range;
100 nA at 18 V and 25°C

& Noise margin {full package-temperature
range}
=1VatVcgc=5V,Vpp =10V
=2VatVec=10V,Vpp=15V
8 5-V, 10-V, and 15-V paramstric ratings
B Meets all requirements of JEDEC Tentative
Standard No. 138, “Standard Specifications
for Description of ‘8’ Series CMOS Devices”

RECOMMENDED OPERATING CONDITIONS

Vee Voo
j |
ENABLE A
2L - ER44TY
FUNCTIONAL DIAGRAM
{1 of & units)

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

CHARACTERISTIC

LIMITS

MIN.

MAX. LNITS

Supply-Voltage Range (For Tp =
Full Package-Temperature Range)

18 v

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referencedtoVgg Terminal) . .....cvviiiiiiiiiianiceineneenrnenas -0.5V o +20V
OUTPUT VOLTAGE RANGE, ALL OUTPUTS . ....... ..o -0.5Vto Vpp +0.5V
DC INPUT CURRENT, ANYONEINPUT .......ciiiiviinnnninnoneas eeiraereeeneenie =10mA

POWER DISSIPATION PER PACKAGE (Pp):

FOrTao=-650CHto+1000C ... oo.iiiiniiiiiiiiaiiiioieniiiaaassnnnsan Crrearaaes 500mwW

packages (E suffix), 16-lead small-outline ForTaA=+1000C10+1250C ....covnnnrrernnnnnnnn. Derate Linearity-at 12mW/0C io 200mW
packages .(NSR suffix), and 16-lead thin s.hrink DEVICE DISSIPATION PER QOUTPUT TRANSISTOR
small-outlinepackages (PWand PWR suffixes). FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)...... vereer. 100MW
OPERATING-TEMPERATURE RANGE (T 7 -559C to +125°C
Applications: STORAGE TEMPERATURE RANGE (T, stg ) A -659C to +150°C
g . LEAD TEMPERATURE (DURING SOLDERING)
8 High-orlow ltevel-shifting with three-state
outputs for unidi ional or bidirectional Atdistance 1/16 £ 1/32inch (1.58 £0.79mm)from casefor10smax ................ +2850C
bussing
@ Jsolation of logic subsystems using separ- Vee Yoo
ate power suppliss from supply sequenc-
ing, supply loss and supply regulation 7 Yoo
considerations . LEVEL —D,_\é
" O SHIFTER .
3(&,10,14) £
TRUTH. TABLE j—c
A(5,11,13)
INPUTS OUTPUTS " LEVEL .’13
ENABLE ENABLE A O— SHIFTER
217,9,45) vss
A, BCD A B,C,D E,F.GQ.H VoD
. vegs
0 1 hu “Au. NPUTS PROTECTED  VODT!S
BY COS/MOS PROTECTION  Vas™ 2
1 1 t NETWORK
x o z 92C- 29448
LOGIC 0= LOW(Vgg) X = DONF GARE Z = HIGH IMPEDANCE Ves

LOGIC 1 = Vi st INPUTS and Vpp st OUTPUTS
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Fig. 1 — CD401098B iogic diagram {1 of 4 units).
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CD40109B Types

STATIC ELECTRICAL CHARACTERISTICS

?m'."
1
) CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) =3 1 $ H
CHARACTER- X TE-TO-SOURCE VOLTAGE (Vg* 15 ¥
ISTIC T UNITS| |§ e et
Vo |ViN |VpD - , i
V) wv) || -55 | -40 +85 +125 | Min. | Typ.. | Max. 2
- "
Quiescent Device - 05| 5 t 1 30 30 - 0.02 1 f oy
Current, - Joa0] w0 | 2 2 | 60 | 60| - Joo2] 2} 3,
DD Max. Z 1615 5| a | 4 | 120 | 120] - | 002 £
- 0,201 20 20 20 600. 600 — .| -004 | 20 : : f
Qutput Low . 0.4 | 0,5 5 0.64 | 0.61 0.42 0.36 4 0.51 1 T nmu-vo—soun':z vmr;etjtvogamv R
(Sink} Current 0.5 010]| 10| 1.6 | 1.5 1.1 09 ! 13 | =286 e Fio.2 - Typjcel ow eink/
. ) 0.2 — Tyai ‘ )
oL Min. 15 |015] 15 |42 | 4 [ 28 | 24 |34 | 68 | - | L i
Cutput High 46 | 05| 5 |—0.64-0.61 —0.42 1 —0.36]-051 -1 - ,mA o .
{Source) 256 |os|[ 5 | -2 [-18{-13 }-1156]-16 | -32 | - T TR TS T T
Curvent, 95 |010] 10 [-16 |15 |—11 |08 [-13[-26 | - HEE
1QH Min. '
135 |015] 15 |-42 | -4 -28. ~24|-34 | -68. | - _u_d
Qutput Voltage: — 05 5 0.05 - 0. {0.05 Eu e NOLTAGE (V5915 v L1
Low-Level, — To10] 10 0.05 - 0 |005 £ #
VoL Max. : ‘ 5 H
- 0,15 15 0.05 — Q 0.05 v 3 8o
Output Voltage: - - 05| 6] . 4.95 495 | 5 - g'"____ = s
High-Level, -~ |o0a0] 10 9.95 995 ] 10..[ - 2 oA
VoH Min. ~ [o7s] 15 14:95 405 15 | - E L H ;
input Current” ) . R Y N HH H Hi
1IN Max. 0.18 1? 0.1 | 0.1 ) 1 S ) 0 20T [ uA ORAW~TO~ SCURCE. YOLTAGE Vo)
3-State Output ' sl - Fig.3 — Minimum output low (sink)
Leakage Current 10,18 | 18 | t04 | 0.4 +12 #12 | — {x107%]| x04 | pA current charscteristics.
louT Max. ’
Vo Vce VDb . ) . ORAN~TO-SOUROE VOLTASE (Vpg)—V
) (V) | (v} . B T
gt Low 19 |50 15 - |- | S e Yo 1
Vi1 Max. 15,136 10 | 15 3 -~ - 3 B T T HH o 5
— - v g i i
Input High 19 5 | 10 35 35 - | = i o i
"Voltage, 15,1356} 10 | 15 7 7 = -1 : i 20}
ViH Min. : S . L - Hi g
- i g o
H H 3
HHHHH
- . . 20~ 1IT0RS
Fig.4 — Typical cutput high (source).
DRAIN-TO-S0URCE VOLTAGE [Vipg)—V .
-0 -8 o : annsunsesnar
M RATIRE (A2 H i
L PR 3 ! ) .qmﬁ##;
T 3 -é i
™ 2 : i
Emaum g < ) ”. v
~lovePr: ° ! ) ece10V,vgn" 16¥
THHH ¢ & . saie !
H 3 . s : e
-18 v § gﬂ ""'ﬁ
3 : i
8| HHH i
0 30 o - 00 - - - [- e 20 N L 5% 80 W 8 N 100
o2cTaReHINg LOAD CAPACITANCE () }—»F [ LOAD CAPACITANCE (CLI—DF”“-““'
Fig.§5 — Minimum output high fsource)- Fig.6 — Typical transition time 8% 8 function Fig.7 — Typical high-to-low propagation deiay time
carmntcham@crisrim. of load capacitancs. . 8% a3 fi jon of load capacitance.
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CD40109B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 259C, Input t,. t¢ = 20 ns,
CL =50 pF, R|_= 200 kQ2 unless otherwise specified

2 [AMBIENT TEMPERATURE (T, 1= 28

s
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Fha - 8V.Vop! =z
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BRCH-29440

Fig.8 — Typical low-to-high propagation delay time
as a function of load capacitance.

Yee
VN f
< YRWTCH

! Yoo
Vout 0%

Vss

:
ENABLE=Vee

* ;
VawiTen® INPUT VOLTAGE AT
WAL OUTPUT LEVEL IS

50% OF Vpp- Yss

INPUT SWITCHING VOLTAGE {VgwiToH)—V

CcH SHIFTING | Vee | Vop _LIMITS
ARACTERISTIC MODE W | v Tve T Wan | UNITS
Propagation Delay — Data Input 5 10 300 600
to Output: ) L—H 5 15 220 440
10 15 ’
High-to-Low Level, tpyy 180 1 3680 ns
10 5 250 500-
H-L 15 5 250 500
15 10 120 240 |
5 10 130 260
L-H 5 15 120 240
N Hich Level 10 15 70 140
ow-t0-HIgl evel, tPLH 10 5 230 460 ns
H-L 15 5 230 |. 460 -
15 10 80 160
3-State Disable Delay: 5 10 60 120
RL=1kQ L—H 5 15 75 150
Output High to High 10 15 36 70
Impedance, tpyyz 10 s | 200 | ac0 ns
H-L 15 5 200 400
15 10 40 80
5 10 370 740
L—H 5 15 300
Output Low to High 10 15 | 250 ggg
Impedance, tp| 7 - ns
. 0. | 5] 250 | 500
H-L 15 - 5+ 250 500
15 10 130 260
5 10 | 320 | 640
L—H 5 15 230 460
High Impedance to 10 15 180 160
Output High, tpzy 0 E 300 600 ns
H-L 15 5 300 600
15 10 130 260
5 10 100 200
High Impedance to L-H 5 15 80 160
10 15 40 80
Output Low, tpz_ ns
10 5 200 400
H—L 15 5 200 400
i 15 10 40 80
10 50 100
: , 40 80
Transition i’ime& H t ;{: 40 80
TmeTTHL L 0] - 00 | 200 | ™
’ w 158 *- 100 200
' 1571 10 50 | 100
Input Capacitance, Gy . _Any-Input 5 75 pF

3-397

125 15 175 20
SUPPLY VOLTAGE (Vppi—V

9208 -294%0
Fig.9 — Typical ingut switching as a function of
high-level supply voitage.

AMBIENT TEMFERATURE [Ty )= 25°C
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SUPPLY VOLTAGE (Verd—v

BZCI-2TSAIMI
Fig. 10 — High4evel suppiy voltage vs.
* - low-level supply voltage.
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Fig.11 — Typical dynamic power dissipation s a
function of input frequancy.
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CD401098B Types

TEST CIRCUITS
—_TTERT VOLTAGE
HARLT
tewz] Yoe
Veo 00 'mz v Yee Voo
i EoR-am Pt
v,
Iz 1: aEnEmTOR £ weurs
—vee "
. \ / vy
| 3 " ik ® 0% sox e
A -_— 4 13 p—AAA, ENABLE \ 7
mput O - 8 2 ¢ 'R, {SEE Npyy —Vgg
SEE TABLE)) I . o= L T Typ— o Yoz w0
7 o 0 pF
- 0% Vou
[_. . N o OUTPUT — vop Ve
ouTPyT L
ouTPuT %
ves ‘F ‘ f"""’ v:..
Vg Vi
! ™z - L "z" S2C3-29482
v203-27808m1 Fig. 13 — Quiescent device current,
Fig. 12 — Output enable delay times test circuit snd weveforms. .
"
e Voo
odnr L _-I
%c Voo l OIuF
! uTPUTS v'ic > 1 16— I-
PU
INPUTS | o } uLsE - i 13
Vin - Lo INPUTS GENERATOR : ot
N ] - L/ Vee - "::Es'uu . cL%= 5 12
° ! L] PUTS L3 "
Yiu ] ™~ :'"@" - SEQUENTIALLY, < 17 10
- |- ves - TO §OTH op AND Vay: s e
- CONNECT ALL UNUSED
Voo Veo ) WPUTS TO EITHER
ves } Vec O Vgs- so0.f[ (o)
NOTE:
TEST ANY COMBINATION  $2¢3-25433 Voo 2% Ves
OF INPUTS 2CE-T044 2y~ 294%8

Fig. 14 — Input voltage.
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TOP VIEW
FCI-29488

CDA401098
TERMINAL ASSIGNMENT

Dimensions in parentheses are in millimeters and

are derived from the basic inch dimensions as in-

dicated. Grid grad are in mils (10—3

inch).

3-398

Fig. 15 — input currant.

Fig. 18 — Dynamic power dissipation test circuit.

97-105

(2.464-2.667) |
92G5~ 36897

Dimensions and pad layout for CO401098H.
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PACKAGE OPTION ADDENDUM

1-May-2025

PACKAGING INFORMATION

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

CD40109BE Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -551t0 125 CD40109BE
CD40109BF Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 CD40109BF
CD40109BF3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 CD40109BF3A
CD40109BNSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 CD40109B
CD40109BPW Active Production TSSOP (PW) | 16 90 | TUBE Yes NIPDAU Level-1-260C-UNLIM -551t0 125 CMO0109B
CD40109BPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 CM0109B

@ 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, RoOHS 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 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/CD40109B/part-details/CD40109BE
https://www.ti.com/product/CD40109B-MIL/part-details/CD40109BF
https://www.ti.com/product/CD40109B-MIL/part-details/CD40109BF3A
https://www.ti.com/product/CD40109B/part-details/CD40109BNSR
https://www.ti.com/product/CD40109B/part-details/CD40109BPW
https://www.ti.com/product/CD40109B/part-details/CD40109BPWR
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 1-May-2025

OTHER QUALIFIED VERSIONS OF CD40109B, CD40109B-MIL :
o Catalog : CD40109B

o Automotive : CD40109B-Q1, CD40109B-Q1

o Military : CD40109B-MIL

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Military - QML certified for Military and Defense Applications

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/cd40109b.html
http://focus.ti.com/docs/prod/folders/print/cd40109b-q1.html
http://focus.ti.com/docs/prod/folders/print/cd40109b-q1.html
http://focus.ti.com/docs/prod/folders/print/cd40109b-mil.html

i3 TExAs PACKAGE MATERIALS INFORMATION
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www.ti.com 7-Dec-2024

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)

CD40109BNSR SOP NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
CD40109BPWR 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 7-Dec-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD40109BNSR SOP NS 16 2000 367.0 367.0 38.0
CD40109BPWR TSSOP PW 16 2000 356.0 356.0 35.0

Pack Materials-Page 2



/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 7-Dec-2024
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)
CD40109BE N PDIP 16 25 506 13.97 11230 4.32
CD40109BE N PDIP 16 25 506 13.97 11230 4.32
CD40109BPW PW TSSOP 16 90 530 10.2 3600 35
CD40109BPWEA4 PW TSSOP 16 90 530 10.2 3600 35

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
www.ti.com




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
www.ti.com




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

www.ti.com




PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

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

GAGE PLANE

P

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.

(G20 w N

INSTRUMENTS
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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/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.

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

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.

INSTRUMENTS
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MECHANICAL DATA

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

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

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

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

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




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

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

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 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
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
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.
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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.
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