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CMOS Hex ‘D'-Type
Flip-Flop
High-Voltage Types {20-Volt Rating)

B CD401748B consists of six identical
‘D’-type flip-flops having independent DATA
inputs. The CLOCK and CLEAR inputs are
common to all six units. Data is transferred
to the Q outputs on the positive-going
transition of the clock puise, All six flip-flops
are simultaneously reset by a low level on
the CLE_AR input.

The CD401T4B types are supplied in 16
lead herrmetic dual-in-line ceramic packages

- CD40174B Types

Features:
u 5.V, 10-V, and 15-V parametric rating
N Standerdized symmaetrical output
characteristics
= 100% tested for quiescent current at 20 V
= Maximum input current of 1 pAat 18V
. over full package-temperature rangs;
100 nA st 18 Vand 26°C
® Noise margin {over full package-temperaturs
range}: 1Vatvpp= SV
2VatVpp=10V
. 25VatVpp=15V
5 Meets all requirements of JEDEC Tantative
Standard No. 13A, “Standard Specifications
for Description of ‘B’ Series CMOS Devices™

{D and -F suffixes), 16-tead dual-in-line

plastic packages (E suffix), and in chip form
{H suffix).

MAXIMUM RATINGS, Absolute~-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, {VpD)

Voltages referenced toVggTerminal) ..........ov it iiiiiiiiiiiainene -0.5V 1o +20V
INPUT VOLTAGE RANGE,ALLINPUTS ... .c.oiiiiiiniiaiiesiiiineanas -0.5VioVpp +0.5V
DC INPUT CURRENT, ANYONEINPUT . ..\vitiiiirciniiiiiearaciniarsasntestorinns =10mA
POWER DISSIPATION PER PACKAGE (Pp):

FOrTA=-550C104+1000C .. .. iuiiuiiiiirannei s tirtniestansroniteasransesntnaes 500mwW

ForTA=+1002C10+1259C ....coviiinnnnnnnnnnnns Derate Linearity at 12mW/9C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)............. 100mW
OPERATING-TEMPERATURE RANGE (TA) ....ioiiririniiiicanneinnnnanas ~-550C to +125°C
STORAGE TEMPERATURE RANGE (Tgtg) ««.vvvvevnarrnrienaeniinenaeans -859C to +1500C
LEAD TEMPERATURE (DURING SOLDERING}):

Atdistance 1/16 £ 1/32 inch (1.59 £ 0.79mm) from casefor10smax ........c.covnne +265°9C
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*ALL INPUTS (TERMS 1,3,4,6,9, &
11, 13,14) PROTECTED BY COS/MOS
PROTECTION NETWORK
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Fig. 1 — Logic diagram (1 of 6 flip-flops).
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Applications:

& Shift Registers
= Buffer/Storage Registers
® Pattern Generators

TRUTH TABLE FOR 1 OF 6 FLIP-FLOPS

INPUTS OUTPUT
CLOCK | DATA | CLEAR | a
- 0 1 0
— 1 1 i
TN X 1 NC
X X 0 0
1 = High Leve! X = Don't Care

0 = Low Level NC = No Change

TRANSITION TIME (T TLHI—NS

LOAD CAPACITANCE (Cy )—pF

PECS-20TRE

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



CD40174B Types

RECOMMENDED OPERATING CONDITIONS at Ty, = 25°C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that operation is

always within the following ranges:

CHARACTERISTIC Vpp LIMITS UNITS
. V) Min. | Max.
Supply-Voltage Range (For T = Full Package- '
Temperature Range) - 3 18 v
5 40 -
Data Setup Time, tg) 10 20 - ns
15 10 -
5 80 -
Data Hold Time, ty 10 40 - ns
15 30 -
. 5 - 35
Clock Input Frequency, fo 10 dc 6 MHz
15 8
5 - 15 .
Clock Input Rise or Fall Time, 1,CL, t;CL 10 - 16 us
15 - 15
5 130 | -
Clock Input Puise Width, ty , twH 10 60 - ns
15 40 -
‘ 5 100 - .
Clear Pulse Width, tyy 10 50 - ns
15 40 -
’ 5 0 -
Clear Removal Time, tpep 10 0 - ns
16 0 -

{0.102-0.254)

Dimansions and pad fayout for CD401748H.

79-87

Dimensions in parentheses are in millimeters and are

derived from the basic inch di. as indi

ol

Grid graduations are in mils (1 02 inchi.

(2.007-2.209}

92C$-2983%

The photographs and dimensions of sach CMOS chip
represant & chip when it is part of the walar. When the
waler is separated into individual ¢hips, the &ngle of
cleavage may vary with respsct to the chip face fo

different chipe. 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
dimensions shown. The user should consider a tolerance
of —3 milis to +16 mila applicable to the i
dimansions shown.
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Fig. 6-- Minimum output high (source) current
characteristics.
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CD401748B Types

STATIC ELECTRICAL CHARACTERISTICS T 105 [ ARGENT TINCERROAE (TANZ5 G
T = i EY
. A B . . s s a k- | il - 7
. LIMITS AT INDICATED T 7
| CONDITIONS : £ o pANL
oo TEMPERAT o] ! = =
CHARAC- . | o URES (°C) 'l“ & R i
TERISTIC « — . . o
‘ .~ . | Yo [Vin|VDD 15 T Ee POV
e ) [y |65 |40 [+8s |+125 [Min. | Typ, |Max |S g 1 = S
Quiescent ~ | —_ - |'05] & 11 1| 30| 30 - [o02 1 § loalA
Device- [ — |00 10] 2| 2| o] 60] - |oo02 M A== === =
JRRAGNS - - ] — Cy 250 pF
Curent,fpp | —  |016| 151 4| 4| 120 120] = |o0.02 2 : A T aame T
Mex. . "~ [p20[20] 20] 20| 600 600] - |o0o04 | 20 o ‘ L]
1 M B o2 2 4 885 2 4 B8
O(‘g'pt:) Lo 04 |o5| 5| 064] 061 042| 036 051] 1 | - CLOCK INPUT FRECUENCY (fgLh =itz sece-zaoss
in - ™ F Fig. 7— Typical dynamic power dissipation as a
Current 0.5 . 9110 10 1.6 15 1.1 0.9 13] 26 - function of CLOCK frequency.
IOL Min. 1.5 0,15 15 4.2 41 -2.8] - 24 ‘341 6.8 ‘ =t - zoo : :
Output High 46 - 105| 5-064|-061(-042/-036/-081] — — |ma| [Em
{Source) 25 os| 8] -2| -1.8] -13|-1.15] —16]-a32 - Z,
' Cufrent, 95 [0,10] 10| —1.6] —1.5] —1.i| —08] —1.3]|-26 2
lgyMin.  [135 015{ 15 | —4.2] -4| —28] —24| —3.4|-68 g
i Output Voltage: | — 05| 5 0.05 - 0 005 §* -\--ﬁ'To.‘v:
Low-Level, -~ 0,101 10 0.05 - ‘\ 0.05 z H Siaisidnas Hisv
VoL Max. — 015 15 0.05 b 0 |005 3
- ' — v o
Output Voltage:| — (05| & 4.95 495| 5 — : 15 fitmi}
High-Level, - . Joef 10 9.95 9,95] 10 — IR . L A
V Min. -— - (YIS
OH i 015] 15 14.95 . 14.95 15 - Fig. 8— Typical propagation delay time (CLOCK
Input Low 05r45 —. 5 15 _ _ 15 to OUTPUT) as a function of Joad
Voltage, 1,9 - | 10 3 — — 3 capacitance.
Vi Max. 15135 — [ 15 4 - | = 4
- v Vop
Input High 0545 — | 5 35 35{ — - . . :
Voltage, 19 | — 110 7 AN T S P - 01uF
ViH Min. 15135 - [ 15 1 nt - -1t
Input Current . T SRS | . EL
11N Max. ~ o8 18200 |01 | 1| 1| - Js1045fs00 {771 BRI |
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INPUTS |
vss
®(LH) OR (HL} OPTIONAL
$2C8- 200090
Fig. 10— Definition of setup, hold, propagation delay,
and removal times. ' .
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Fig. 11 — Quiescent davice current test circuit.
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CD401748B Types

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

TERMINAL ASSIGNMENT

TEST . S o
CHARACTERISTIC CONDITIONS LIMITS UNITS
Vpp (V) Min. | Typ. | Max.
Propagation Delay Time 5 - 150 | 300
Clock to Output, tpy|. tP[H ° 10 - 70 | 140 s
put, PHL- TPLH .15 _ 50 100
5 - 100 200
Clear to Qutput, tPHL 10 - 50 100 ns
15 ] - 40 80 ‘
5 - 100 200
Transition Time, TTHL 'TLH 10 - 50 100 ns
15 - 40 80
Minimum Pulse Width, 5 - 65 130
Clock . ¢ 10 - 30 60 ns
. wL- 'WH , 15 - 20° 40
. 5 - 50 100
Clear, twi 10 : - 25 50 ns
15 - | 20 40
5 | - 1 20 ] 40
Minimum Data Setup Time, tg 10 } - 10 20 ns
1173 - 0 10
5 - 40 80
Minimum DataHold Time,  ty 10 ’ - 20 40 ns
15 - 15 30 '
5 - 36 7 - C
Maximum Clock Frequency, fo 10 6 12 - MHz
’ 15 . . 8 16 -
5 - 15 - - _
Maximum Clock Rise or Fall 10 16 - - us
~ Time, t,CL, xCL 15 15 _ -
Input Capacitance, Cypy
Clear - - 25 40 pF
‘All other - - 5 75
Minimum Clear Removal 5 - —40 0
Time t 10 - -15 0 ns
' REM 15 - -10 0
Voo Voo
¢ }
INPUES | !N’lﬂ'i_ | gureuTs
L/ NOTE: \ ] N
{_@» :: MEASURE INPUTS ‘\,_..m : : b -
o . SEQUENTIALLY, ° []
Vs b TO BOTH Vpp AND Vas- Yie - . % [
-+ COMNECT ALL UNUSED - = 3
Vo O vag. wore: :
V‘SS oo s Vgs tgfnf&gummm :
T
2CS-27402 92¢3-2T44IM! °

Fig. 12 — Input current test circuit.

Fig. 13 — Input voltage test circuit.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



