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CMOS 8-Stage Static

CD4034B Types

Bidirectional Parallel/Serial
Input/Output Bus Register

High-Voltage Types {20-Volt Rating)

@ CD4034B is a static eight-stage
parallel-or serial-input parallel-output regis-
ter. It can be used to:

1) bidirectionally transfer parallel informa-
tion between two buses, 2) convert serial
data to parallel form and direct the paraliel
data to either of two buses, 3) store {recircu-
late} parallel data, or 4} accept parallel data
from either of two buses and convert that
data to serial form. Inputs that control the
operations include a single-phase CLOCK
{CL), ADATA ENABLE {AE), ASYNCHRO-
NOQUS/SYNCHRONOUS (A/S), A-BUS-TO-
B8-BUS/B-BUS-TO-A-BUS (A/B), and PAR-
ALLEL/SERIAL (P/S).

Data inputs include 16 bidirectional parailel
data lines of which the eight A data lines are
inputs {3-state outputs) and the B data lines
are outputs (inputs) depending on the signal
level on the A/B input. In addition, an input
for SERIAL DATA is also provided,

All register stages are D-type master-slave
flip-flops with separate master and slave
clock inputs generated internally to allow
synchronous or asynchronous data transfer
from master to slave. Isolation from external
noise and the effects of loading is provided
by output buffering.

PARALLEL OPERATION

A high P/S input signal allows data transfer
into the register via the parallel data lines
synchronously with the positive transition
of the clock provided the A/S input is low.
tf the A/S input is high the transfer is in-
dependent of the clock. The direction of
data flow is controlled by the A/B input.
When this signal is high the A data lines are
inputs (and B data lines are cutputs); a low
A/B signal reverses the direction of data flow.

The AE input is an additional feature which
allows many registers to feed data to a
common bus. The A DATA lines are enabled
only when this signal is high.

Data storage through recirculation of data in
each register stage is accomplished by mak-
ing the A/B signal high and the AE signal
low.

Applications:

& Parallel Input/Parallel Output,

Serial input/Parallel Dutput,

Serial Input/Serial Output Register
Shift right/shift left register

Shift right/shift left with parallel loading
Address register

Buffer register

Bus system register with enable parallel
lines at bus side

Double bus register system

Up-Down Johnson or-ring couriter
Pseudo-random code generators
Sample and hold register {storage,
counting, display)

® Frequency and phase comparator

[ I I

SERIAL OPERATION

A low P/S signal allows serial data to transfer
into the register synchronously with the
positive transition of the clock. The A/S in-
put is internally disabled when the register is
in the serial mode (asynchronous serial opera-
tion is not allowed).

The serial data appears as output data on
either the B lines (when A/B is high) or the
A lines (when A/B is low and the AE signal
is high).

Register expansion can be accomplished by
simply cascading CD4034B packages.

The CD4034B types are supplied in 24-lead
hermetic dual-in-line ceramic packages (F3A
suffix), 24-lead dual-in-line plastic packages (E
suffix), 24-lead small-outline packages (M, M96,
and NSR suffixes), and 24-lead thin shrink
small-outline packages (PW and PWR suffixes).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, {Vpp)

Voltages refaranced to Vgg Terminal) .............
INPUT VOLTAGE RANGE, ALLINPUTS .. ...........
DC INPUT CURRENT, ANY ONEINPUT .............

POWER DISSIPATION PER PACKAGE (Pp):

ForTpo=-55%C1i0+100°G .........cooovennnn. ..
ForTa=+100°C1to+125°C.....................
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
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Functional Diagram

“ Features:
® Bidirectional parallel data input

® Parallel or serial inputs/paralle] outputs
® Asynchronous or synchronous parallel

data loading

® Parallel data-input enable on A" data

lines (3-state output}

® Data recirculation for register expansion
® Multipackage register expansion
= Fully static operation dc-to-10 MHz (typ.)

atVpp=10V

B Standardized, symmetrical output

characteristics

8 100% tested for quiescent current at 20 V
® 5.V, 10-V, and 15-V parametric ratings
B Maximum input current of 1 uAat 18 V

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

® Noise margin {over full package-temperature

range):
tVatVpp=6V
2Vat VDD =10V
25V at Vpp=15V

B Meets all requirements of JEDEC Tentative

Standard No. 138, ‘‘Standard Specifications
for Description of ‘B’ Series CMQOS Devices”

.................................. -0.5Vio +20V
.............................. -0.5VtoVpp +0.5V
......................................... +10mA

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) . . ..........ovvuvnenss 100mW
OPERATING-TEMPERATURE RANGE (TA). .. ..0viviiiicninnrnerrneeranesaanneanss -550C o +1250C
STORAGE TEMPERATURE RANGE (Tgfg) .- - - v v vvneiiii i iaai e e -85°C fo +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 Max .......c.coveveeervnnnrnan +285°C
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CD4034B Types

RECOMMENDED OPERATING CONDITIONS at T 5 = 269C, Except as Noted.

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

Voo LIMITS
CHARACTERISTI -
c (v) Min_ Max, UN'TS QUTPUTS
Supply-Voltage Range (For T 5 = Fult Package- : 3 18 v .
Temperature Range) 9205-20077
Data Setup Time, tg 5 160 - Fia 2 — A b . 3
Serial Data to Clock 10 60 _ ns ig- 2 — Asynchronous opera‘tlfm p:_-opagatmn
delay time and transition time.
15 40 -
5 50 -
Parallet Data to Clock 10 30 | - ns
15 20 - tecL
5 30 | - | 5Bt
Clock Pulse Width, tyy 10 140 - ns
15 80 - weur® S
5 2 8
Clock Input Frequency, fo| 10 de [ MHz
15 7
OUTPUT
Clock Input Rise or Fall Time, t,CL, t;CL" 5,10, 15 - 15 Ms
"It more than one unit is cascaded trCL should be made less than or equal to the sum of the transition time
and the fixed propagation delay of the output of the driving stage for the estimated capacitive load. ¥ NPUT REFERS T0 ANY OF THE "A"08 6" O4TA INPUTS, "s"ENABLE, 8
M 1 gLH AND tgu ARE SET-UP TIMES = §
92¢5-20074 o m
% N . ) ' 29
8 O_Do—‘ Fig. 3 — Synchranous operation propagation g =
R delay times, transition times, and & O
.l M set-up times. 'i' ;
] 2 Q
8=

7

AE
Voo
SEE S |
*
" vss e M UM UA U LU
* INPUTS PROTECTED BY ewae o L M1
5 p e e ' )
CLOCK cLm
Fig. T — Steering logic diagram. M — nr
S U
FLIP-FLOP TRUTH TABLE a ,[_——II_“H—J‘M
INPUTS ouUTPUT ., — r\ﬂ
R ° ° | - o
AW N\ 0 0 wrL L
_/- A o 0 _ 0 et — M
N a 0 INVALID | —in
CONDITION Y ey S e SN o U
- LI e p W g I
—/- —/- X 0 i L —1L_rnn
L I Y ey By N
N = 1 1 . o N
/" _\_ 1 1 el ; | 0N
x j 1 |NVAL' D 4= B DATA LINES ARE OQUTPUTS -LA—A—A—-LIEII“IQ".E‘.‘I"ISEDJ
CONDITION _ _
ig. 4 — Timing di .
1 = High Level 0= Low Level X =Don't Care Fig. 4 — Timing diagram.
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STATIC ELECTRICAL CHARACTERISTICS

CD4034B Types

92CS-2432/R2

Fig. 8 — Minimum output high (sourcel
current characteristics.

Fig. 9 — Typical transition timae as a function

40 60
LOAD CAPACITANCE (Gy )~ pF

of load capacitance.

3-100

20
LOAD CAPM:ITANCE (cu— eF gacs-s0192

Fig. 10 — Typical propagarlon delay time as a

1] [ [AMERENT TEMPERATURE (Tal*25°C | T tan
N i 1 :
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) | L T
T :.'° GATE-TO-S0URCE VOLTAGE {Vge)vI5 v ¥
s| [t EEE
Vo |ViNn|VDD . £
) (V) | (v)| 55 | —-40 +85 1+125 | Min. z
- 05| 6 5 5] 150 150 | — 2 ov
L=}
— 0,10| 10 10 10 | 300| 300| - £
a
- 0,151 15 20 20 600 600 | — 3 S
- 020| 20 | 100{ 100 | 3000| 3000 - 24 3 : :
0.4 0,5 5| 0.64] 0.61 0.42] 036 | 0.51 DRAIN-TO-SOURCE VOLTAGE (Vos)—V s205-24s18m
Ou!.put Low : Fig. 5 — Typical output iow (sink)
{Sink) Current| 0.5 0,101 10 1.6 - 1.5 1.1 09 1.3 " current characteristics.
1.6 0,15 ] 15 4.2 4 2.8 24 34 AMBIENT TEMPERATURE (Tp125°C
4. 0,5 5 |-0.64|-0.61 | —0.42|-0.36 | —0.
Output High 6 . 6 036 }-051 ?
2.5 0,5 5 -2] -1.8 -13(-115] 16 o
95 010 10 | -18] —-18 11| -09| =13 élz_ GATE-TO-SOURCE YOLTAGE (Vggh! v
135 [015] 15 | —a2] -a| —28] 24 _34 £,
F
Qutput Voltage:l 05] 5 0.05 - ars . 7
-~ [010] 10 0.05 - & Hr
- 0,151 15 0.05 — g st: HH
i
~ 0,5 5 4.95 495 ' e {i{ :
_ 0 1 B .I . . DRAIN-TO-SOURCE VOLTAGE (vpgl—V .
High-Level, 10 0 9.95 9.95 . B szés zaaisms
A . 015 | 15 14.95 14.95 Fig. 6 — Minimum output low (sink)
s . - current characteristics.
0545 - 5 1.5 - DRAIN-TO- SOURCE VOLTAGE (Vpg)—V
ENERED 3 - AN R
4 5,13.5 — 15 a — GATE-T0-SDURCE YOLTAGE Vgg)*-8V n E
Hy 3
0545 - | & 35 35 °g
1.9 - 10 7 7 . §
1.513.5] -~ 15 11 1 10V m;;
2
. =3
Input Current®| 018 18 |01 | 201 | #1 +1 - : 3
-1 30X
H
3
0,18 {0,118 ) 18 {¥04 0.4 +12 +12 — et oo
M Fig. 7 — Typical output high (source)
louT Max. current characteristics.
* Al inputs except A and B Lines.
AWGIENT TEMPERATURE T4 1= 25°¢C
g
ORAIN-TO-SOURCE VOLTAGE (Vpgl—V 'L=§
- -
T e e |F %5 St
ATE-T0- SOURCE 'v'o'ﬂrk'a gl -5 Vi H & 4 &2 RS caaeass
T he ' F e o T
3 < 3 g “‘.5“, a
o 3 T Beoo AL o
E = ez port +
¥ F o 3 T 7
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function of load capacitance [A(B)
paraliel Data Input to B(A) paraliel
Data Output, synchronous or
asynchronousl.



PROT ECT 10N NETWORK

Vss

ONALL “A* AND "8
DATA INPUTS

S

PROTECTION NETWORK
ON SERIAL DATA INPUT

Vss

CD4034B Types

ONE OF EIGHT $1AGES

e T T T T T T

| Aq

S2CM-291I0RZ

Fig. 11 — Register stage logic diagram (7 of 8 stages).

TRUTH TABLE FOR REGISTER INPUT-LEVELS AND

RESULTING REGISTER OPERATION

p
Enable| P/S | A/B | A/S Operation*

0 0 0 X Serial Mode; Synch. Serial Data Input, A" Parallel Data Outputs
Disabled

0 0 1 X | Serial Mode; Synch. Serial Data Input, ''B” Parallel Data Qutput
Parallel Mode; “B” Synch. Parallel Data Inputs, A" Parallel Data

0 1 0 0 )
Outputs Disabled

0 ) 0 : Paraliel Mode; ““B”" Asynch. Parallel Data Inputs, ““A” Parallel Data
Qutputs Disabled
Parallel Mode; ““A" Paraltel Data Inputs Disabled, ’B" Parallel Data

0 1 1 0 . .
Outputs, Synch. Data Recirculation

0 1 1 1 Parallel. Mode; *'A" Parallel Data Inputs Disabled, “'B"” Pafallel Data
Outputs, Asynch. Data-Recirculation

1 0 a X | Serial Mode; Synch. Serial Data Input, “’A” Parallel Data Output

1 0 1 X | Serial Mode; Synch. Serial Data Input, "B’ Parallel Data Output

1 ) 0 0 Parailel Mode; "B Synch. Parallel Data Input, A’ Parailel Data
Output

1 1 0 1 Parallel Mode; "B Asynch. Parallel Data Input, A’ Parallel Data
Qutput

1 1 1 0 Parallel Mode; A" Synch. Parallei Data Input, "B” Parallel Data
Output

1 1 1 1 Parallel Mode; A" Asynch. Parallel Data Input, “B” Parallel Data
Output

*Outputs change at positive transition of clock in the serial mode and when the A/S control input is "'low
in the parailet mode. During transfer from paratlel to serial operation A/S should
remain low in order to prevent Dg transfer into Flip Flops.

1 =HIGH LEVEL

0={0OW LEVEL

X = DON'T CARE
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Fig. 12 — Typical dynamic power dissipation
as a function of clock frequency.
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Fig. 13 — Dynamic power dissipation
test gircuit.
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INPUTS

(oo

Vss
92C5-2TA0IRI

Fig. 14— Quiescent-device-current test circuit.

;oo
INPUTS
-
Voo . NOTE:
‘\o_@__ - MEASURE INPUTS
° SEQUENTIALLY,
vss ] TO BOTH Vpp AND Vgg:
-] CONNECT ALL UNUSED
INPUTS TO EITHER
! Vpp OR Vgg-
Vss
T 920E-27402
Fig. 15 — Input-current test circuit.



CD4034B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input t,ty = 20 ns,

Cu = 50 pF, AL = 200 kQ

CHARACTERISTIC Voo (V) TN LT MAY UNITS
Propagation Delay Time, ten., tein 5 — 350 700
A(B) Parallel Data In to 10 — 120 240
B(A) Paratlel Data Qut 15 — 85 170
Serial to Parallel Data Qut
3-State Propagation Delay teuz teuz 5 — 200 400
A/B or AE to "A” OUT  tpa, trzn 10 — 80 160
i 15 — 60 120
Transition Time, troe, tron 5 — 100 200
10 — 50 100
15 — 40 80
Minimum Data Setup Time,tsu 5 — 80 160
Seriat Data to Clock 10 - 30 680 ng
15 — 20 40
5 — 25 50
Parallei Data to Clock 10 — 15 30
15 —_ 10 -20
Minimum Data Hold Time, t. 5 —_ — 50
10 — — 15
15 — — 10
Minimum High-Level 5 — 175 350
Pulse Width, tw 10 — 70 140
AE, P/S, A/S 15 — 40 80
Maximum Clock 5 2 4 —
Frequency, feu 10 5 10 - MHz
15 7 14 _
Minimum Clock Pulge 5 — 125 250
width, - tw 10 — 50 100 ns
15 — 35 70
Maximum Clock Rise or
Fall Time, weL oL | 21018 - - 1 #s
Input Capacitance, Cm Any Input — 5 75 pF

*If more than one unit is cascaded tCL should be made less than or equal {o the sum of the transition
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.

DOUBLE - BUS SYSTEM
{ENABLE INPUTS ON BOTH SIDES)

444 44

Yoo
INPUTS t | QuTPLTS
Vin . =
:'b—-. - - ‘—"@
YiL -] e_
-]
! NOTE:
Vss TEST ANY COMBINATION
OF INPUTS
. 2CS-2T44 1R
Fig. 16 — Input-voitage test cireuit.
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The *’A’ enable (AE) and A/B signals control all
combinations of transfer between the registers

and bus systems.
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UNIT

T

rvey ey v
BUS LINES
[SINGLE}

Fig. 19 — Single- and double-bus systems.
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SHIFT LEFT OUTPUT

CD4034B Types

“a"ENABLE
quoe &
SHIFT
LEFT/ . 85
SHIFT =
"' PARALLEL DATA®|

e Fo> [ddddd

@ "K'PARALLEL DATAY

L
SHIFT_RIGHT
4 1 4 OuTRUT

NFUT AE 4 I
pua ST 51
Laprs L)
REG 4 bo— REG.2
e
CD4034 ars ars cD403s
cLOCK
L o
A8 1 a8 1 r
SH
4/5 -L LEFT INPUT *
PARALLEL = »»—J o “"M»—p-l L1 o & LEFT.
ENTRY ars
Lo
. i I3
I A o
AE | = A PARALLEL DATA - AE | - A PARALLEL OATA e
e E e .

Prs REG. 3
oo I ars €D4034

/s REG. 4
oo I ars 04034

v

-
-

A “High"™ {“Low"”} on the shift lLeft/Shift
Right input allows serial data on the Shift
Left input: (Shift Right Input) to enter the
register . ort the positive transition -of the
clock signal. A ‘high” on the “A’" Enable

‘Input disables the A’ parallel data lines an
Reg. 1 and 2 and enables the A" data lines
on registers 3 and 4 and allows parallet data

Fig. 20 — Shift right /&hift ieft with parailel inputs.

I._

210
{0.102-C.252)

148 -156

(3.760 -3.962)

Esaaaaana

sy

!ZCM 1921381
into regnsters 1 and 2 Other !ogm schemes
may be used in place of registers 3 and 4 for
paraltel loading.

When parallel inputs are not used Reg. 3 and
4 _and associated logic are not required.

* Shift left input must be disabled during parallel
antry.

92CM-30155R|

Dimensions and pad layout for CD4034BH.
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Fig. 21 — N-stage shift ragister with fixed serial
output line.
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TERMINAL DIAGRAM

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mifts {10—3 inch).

COMMERCIAL CMOS
HIGH VOLTAGE ICs
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty @ €} @
CD4034BE ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type -55 to 125 CD4034BE
(RoHS) =
CD4034BEE4 ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type -55 to 125 CD4034BE Samples
(RoHS) =
CD4034BF3A ACTIVE CDIP J 24 1 TBD Call Tl N/ A for Pkg Type -55 to 125 CD4034BF3A Samples
CD4034BM ACTIVE SoIC DW 24 25 Green (RoOHS  CU NIPDAU  Level-1-260C-UNLIM -55 to 125 CD4034BM Samples
& no Sh/Br) =
CD4034BME4 ACTIVE SoIC DW 24 25 Green (RoOHS  CU NIPDAU  Level-1-260C-UNLIM -55 to 125 CD4034BM
& no Sh/Br) =
CD4034BMG4 ACTIVE SOIC DW 24 25 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -55 to 125 CD4034BM Samples
& no Sh/Br) =

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

@ MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side 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

Addendum-Page 1
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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 CD4034B, CD4034B-MIL :
o Catalog: CD4034B

o Military: CD4034B-MIL

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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http://focus.ti.com/docs/prod/folders/print/cd4034b.html
http://focus.ti.com/docs/prod/folders/print/cd4034b-mil.html

MECHANICAL DATA

MCDIO04A — JANUARY 1995 — REVISED NOVEMBER 1997
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CERAMIC DUAL-IN-LINE PACKAGE
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0.065 (1 65) AJ L Lens Protrusion (Lens Optional)
0.045 (1.14) 0.010 (0.25) MAX
0.090 (2,29) 0.175 (4,45)
> 0.060 (1,53) 0.140 (3,56)
v
ﬁT Seating Plane —
0.018 (0,46) MIN
v
4" 0.100 (2.59) 4" L 0.022 (0,56) — 0.125 (3,18) MIN
: ! 0.014 (0,36) 0.012 (0,30)
0.008 (0,20)
PINS ** 24 28 32 40
DIM NARR WIDE NARR WIDE NARR WIDE NARR WIDE
" MAX |0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85)
MIN  |0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99)
- MAX |1.265(32,13) |1.265(32,13) | 1.465(37,21) |1.465(37,21) | 1.668(42,37) | 1.668(42,37) | 2.068(52,53) |2.068(52,53)
MIN 1.235(31,37) [1.235(31,37) | 1.435(36,45) |1.435(36,45) | 1.632(41,45) | 1.632(41,45) | 2.032(51,61) |2.032(51,61)
. MAX |0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19)
MIN  |0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50)
4040084/C 10/97
NOTES: All linear dimensions are in inches (millimeters).
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This drawing is subject to change without notice.
Window (lens) added to this group of packages (24-, 28-, 32-, 40-pin).

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification.
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MECHANICAL DATA

MPDI006B — SEPTEMBER 2001 — REVISED APRIL 2002
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4040051-3/D 09/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-010
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MECHANICAL DATA

DW (R—PDS0O—-G24) PLASTIC SMALL QUTLINE

0.614 (15,60)
0.598 (15,20)
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4040000-5/G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
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Falls within JEDEC MS—013 variation AD.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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