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CMOS Hex ‘D’-Type
Flip-Flop

High-Voltage Types {20-Volt Rating)
& CDA401748 consists of six identical
‘D"-type flip-flops having independent DATA
inputs. The CLOCK and CLEAR inputs are
comman to all six units. Data is transferred
to the Q outputs on the positive-going
transition of the clock puise, All six flip-flops

CD40174B Types

Features:

# 5-V, 10-V, and 15-V parametric rating

§ Standardized symmaetrical output
characteristics

® 100% tested for quiescent current.at 20 V

L] Mcmmum input current of 1 at 18V
over full Wummmprfnngo,

100nA'at 18 Vand 25°C
® Noise margin (over full package-temperature
range): 1VatVpp=
2VatVpp=10V
25VatVpp=15V

are simultaneously reset by a low level on
the CLEAR input.

The CD40174B types are supplled 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 (M, M96, MT, and
NSR suffixes), and 16-lead thin shrink
small-outline packages (PW and PWR
suffixes).

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

u Meets all requirements of JEDEC Tantative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices™

Voltages referencedtoVggTerminal) ........oveviiiiienianiiiiiiiiinene, -0.5V to +20V
INPUT VOLTAGE RANGE,ALLINPUTS ... .ciiiiiiiiiiiiniaenninencaannas -0.5VioVpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT .. .vivvvriinrerntaeaiearcacsecrnsarsasisoncas £10mA
POWER DISSIPATION PER PACKAGE {Pp):

ForTA=-550C10+1000C .. .iiuiitiiirii it et siceacrenasaairsranaes 500mwW

ForTA=+100°C10+1259C .....oovivvniinnnnnnnn, Derate Linearity at 12mW/2C 10 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)............. 100mW
OPERATING-TEMPERATURE RANGE (TA) +..ovviiirimiiiirenennininnenncn -550C to +125°C
STORAGE TEMPERATURE RANGE {Tgig) «..cvvvevneinnaninniiiiionnass -65°C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 = 1/32 inch (1.59 £ 0.79mm) from casefor 10smax . .......couoene +265°C
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Fig. 1 — Logic diagrem (1 of 6 flip-flops).

3-422

TRANSITION TIME (1Tpe A TLH)—NS

3 2
” AL
p2-2 5. on
l f/F2
Ly & v
/73 o
pe -4 10 o4
FiFa
b8 12 2
s Py [
o8 2] ]
cLoon2 /56
[ 1 L 3
‘\J';::I'G a2cs 2923
FUNCTIONAL DIAGRAM

Applications:

& Shift Registers
= Buffer/Storage Registers
® Pattern Generators

TRUTH TABLE FOR 1 OF 6 FLIP-FLOPS

tNPUTS QUTPUT
CLOCK | DATA | CLEAR | @
— 0 1 o
— 1 1 1
TN X 1 NC

X X 0 0
1 = High Level X = Don't Care

0 = Low Level NC = No Change

LOAD CAPACITANCE (C)— pF

IPCS-2452L

. Fig. 2— Typical transition time as a function
of load capacitance.
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CD40174B Types

RECOMMENDED OPERATING CONDITIONS at T, = 26°C, Except as Noted. ]
For maximum reliability, nominal operating conditions should be selected so that operation is

always within the following ranges:

CHARACTERISTIC Vop LIMITS | units
. ) Min. | Max.
Supply-Voltage Range {For T = Full Package- N
Temperature Range) - 3 18 v
5 40 -
Data Setup Time, tg, 10 20 - ns
15 10 -
5 80 -
Data Hold Time, ty i0 40 - ns
15 30 -
5 - 35
Clock Input Frequency, foy 10 dc ) MH2z
- 15 8
5 - ‘!5 .
Clock Input Rise or Fall Time, t.CL, t;CL 10 - 15 us
: 15 - 15
5 130 -
Clock Input Puise Width, tyy . twp 10 60 - ns
15 40 -
5 100 — .
Clear Pulse Width, tyy_ 10 50 - ns
15 40 -
‘ , 5 0 —~
Clear Removal Time, tpepm 10 0 - ns -
15 0 -

10
{0.102-0,254)

Dimensions and pad layout for CD401748H.

Dimensions in parentheses are in millimeters and are

derived from the basic inch di jons as ind

79-87

(2.007-2.209])

pr

Grid gradustions are in mils (102 inch).

92C5-2983%

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the waler. When the
waler is separated into individual ¢hips, the gngle of
cleavage may vary with respsct to the chip face lo
differant chips. The actual of the isolated
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Fig. 5— Typical output high (source) current
characteristics.
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chip, therefore, may differ slightly from the
dirmensions shown. The user should considera tolerance
of —3 mils to +16 mila applicabie to the nominai
dimansions shawn.
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Fig. 6-- Minimum output high (source) current
characteristics.
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CD401748B Types

STATIC ELECTRICAL CHARACTERISTICS Coh Ly [P e TR TR ,
- T - »
IMITS i el ol : R Py
: LIMITS AT INDICATED ul |k 7
: CONDITIONS : 2 o oA
: “TEMPERAT o A = :

CcHARAC- . | E URES {°C) "“ 5 g
TERISTIC ~ - i 7

_ "C 1 vo [vin]vop 425 T| E P

S V) {0V |85 (40 |+8s [+125 [Min. | Typ. |Max. IS g & an: o o
Quiescent -~ | = |05] 6 1 1| 30| 30| - |ooz 1 - Ia:a
Device ” ~ - | — 0,301 10 2 2 60 60] - |o0.02 2|ua] B LAAL A A
Current,ipp [ — 015 161 4] 4| 20| 120] — [o002 2 g AT~ e TTH
Max. . "~ Jo20f 201 20] 20| eo00o[ 600 - |o.04 20 0 / [T
1 MEER ot 2 4 885 2 466
0(!.;1;[:!::) Low 0.4 0,5 5 064! 061 0.42| 036| 051 : 1 : _ . CLOCK TNPUT FREQUENCY uCL)d—uNz szcs-asmaz.
P - - - ig. 7— Typical dynamic power dissipation as a
Current 05 p,“lO 10 1.6 1.5 1.1 0.9 1.3] 26 - function of CLOCK frequency.
loL Min. 15 10,i5] 15| 421 4| 28 24 34| 68 - - - :
- - S E—— i : . 20T AMBENT TEMPERATURE (Tp): 23°C e T

OutputHigh |46 | 05| 51-0.64|-081]-042-0.36/-081| -1 — |mal [fm SRRl
{Source) 2.5 05| & ~2| ~-1.8{ —13]-1.15{ —16]-32 - %, qupety YU e
Cutrent, 85 [010] 10] —1.6] —16| —1.1] 098] —1.3]—26 3
Io Min. 135 [0.15] 16 | —4.2| —4| —28] —24] —34|-68 g

i -Oﬁtpdt Volitage: | — 05| 5 0.05 - 0 |[0.05 ; . '°l‘f
Low-Level, - 0,101 .10 0.05 -1 0.05 z By
VoL Max. — 015 15 0.05 p o Joos| i :

Outpit Voltage:] — [ 05| 5 4.95 495| s — 2 T T
High-Levet, - lo16] 10 9.95 9,95 10 — I e
V Min. — - szcs-goe3s |

OH 015] 15 14.95 14.95] 15 - Fig. 8— Typical propagation delay time (CLOCK

Input Low 0545 - | 5 15 _ _ ‘15 to OL{:’PUT} as a function of load

; capacitance.
Voltage, 1,9 - 10 3 - - 3
Vi Max. 15135 — [ 15 4 - | = 4
- v Yoo
Voltage, 19 | — 110 7 7 « T = - L OlaF
VIR Min. 15,135 — [ 15 1 nyf - 1 —. : S
] , 5
Input Current _ T S | . E‘L §
1y Max. - |oasf 18|20 [0 | #1 | £1 | - [s10-8t00fpal e -] 3
T : L Gt |f7 .
s . .
_NOTE: PasE OEN. 15ty
. g M&u.{-.-'i‘i
iy L /_Vm’ K ) - =l s2c8-298%4
—————————— =__90% . TR
ctoek ew o AN _ T o N ——— - 50% br dissipation test circuit.
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Fig. 11 — Quisscent davice current test circuit.
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CD40174B Types _, T

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C;
Input t,, t¢ = 20 ns, Cy_ = 50 pF, Ry = 200 k2

TEST . - s i
CHARACTERISTIC CONDITIONS LIMITS UNITS
Vpp V) Min. | Typ. | Max.
Propagation Delay Time : 5 T 150 | 300
Clock to Output tpHL. tPLH 10 - 70 | 140 s
put, PHL. tPLH 1B ) _ 50 100
: § - 100 | 200 -
Clear to Output, tPHL 10 - 50 100 ns
18 - 40 80 '
5 - 100 200 _
Transition Time, TTHL- TTLH 10 — 50 100 ns
15 - 40 80
Minimum Pulse Width, 5 - 65 130
Clock t ¢ 10 . . — 30 60 ns
. WL "WH 15 - 20 40
- : 5 - 50 100
Clear, ’ twi 10 i - 25 50 ns
15 - | 20| a0
5 | - | 20 | 4 |
Minimum Data Setup Time, tgy 10 ) - 10 20 ns
15 — 0 10
' 5 - 40 s0 | ,
Minimum DataHold Time, ty 10 | - 20 40 ns
15 - 15 30 B
5 35 7 | =
Maximum Clock Frequency, fo 10 ' 6 12 - MHz
’ 15 . -8 - 16 =
_ 5 15 - ] -
Maximum Clock Rise or Fall 10 5 | - - Hs
"~ Time, tCL, yyCL 15 15 - - ‘
Input Capacitance, Cyy
Clear - - 25 40 pF
All other - - 5 7.5
Minimum Clear Removal 5 - —40 0
Time tREM 10 - -15 0 ng
’ 15 - -10 4]
Voo Voo
INPUTS f INPUTS , QUTPUTS y
- ) - = TERMINAL ASSIGNMENT
Yoo -l NOTE: Vin - " S
\_@_, -] MEASURE INPUTS o o <t .
o SEQUENTIALLY, ° [}
Vs - TO BOTH Vpp AND Vgg: vie - . % ol
-+ COMNECT ALL UNUSED - o= 3
by - :
VL oo T8 vss TEST ANY COMDINATION :
PECS-27402 S2CI-2TA4IR :
Fig. 12 — input current test circuit. Fig. 13 — input voitage test circuit.
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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.



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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MECHANICAL DATA

D (R-PDSO-G16) PLASTIC SMALL—-OUTLINE PACKAGE

0.394 (10,00)
0.386 (9,80)

DA AARAAA y

< - - - 0.157 (4,00)
\ 0.150 (3,80)

/H ﬁ m 00oo
R R JLWO o3

025

—1

J —

h 4

I
Too

L 0.069 (1,75) Max 0,004 (

2 m

t / [ ([0 0]
— Seating Plane

Gauge Plane J— -
#

0.010 (0,25)

4040047-4/F 07/2004

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

Falls within JEDEC MS—-012 variation AC.

NOTES:
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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.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl 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 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. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

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

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright © 2004, Texas Instruments Incorporated
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