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CMOS Quad ‘D’-Type Fllp-FIop

High-Voltage Types (20-Volt Ratlng) . 2
o= Ql
Features: ‘s Moets all requiraments of JEDEC | - il ai
= 100% tested for quiescent current Tentative Standard No. 138, | . - 22 e [ 2
at20 v , “Standard Specifications for a2
® Maximum anut current of 1 ”A at - gest':rlptlon of ‘B’ Series CMQOS o3 12 10 a3
18 V full - evices” o . . : FF3 [
re?nparac;:r:iange 1(?(;;1":! g: V ~® Qutput compatible with two HTL - i @
and 25°C- - . ‘loads, two low power TTL loads, D »—|_"’Y?_|i a4
» Noise margin (full package- : 1%23“ fow power Schottky TTL .
temperature = : ) U eLocK .
;:;eva;f;lrvpr;ngse z/ . ® Functionatequivalentio TTL 74175 erEAR - :55 _::
2vatVoo=10V . -~ & Standardized symmetrical output | DD cs-3asce
charactaristics .
25VatVoo=15V- Applications:
s 5-V, 10-V, and 15-V arametnc o
ratings P . w _Shift registers : : . CD401758
: » Buffer/staorage registers FUNCTION DIAGRAM
a Pattern generators -
m CD40175B consists of four identical D-type flip-
flops. Each flip-fiop has an Independent DATA Dinput and
complementary Qand Q outpuits. The CLOCK and CLEAR
inputs are common to all flip-fiops. Data are transferredto - o o .
the Q outputs on the positive-going transition of the clock CLEAR ~— | 16— Vgp
pulse. All fourflip-flops are slmultaneously reset by a low s e L 15}—as
level on the CLEAR lnput . _ 71 —Is 14l —a
These devices can furiction as shift register ¢lements or as o1 4 I3 = D4
T-type flip-fiops for toggle and counter applications. . ... b2 —s ,12f—o3
The CD40175B is supplied in hermetic dual-in-line ceramic z -—e ‘ (a3
packages (D and F suffixes), 16-lead dual-in-line plastic 02 =7 Ll
packages (E suffix), 16-lead small-outline package (NSR suffix), Vs — 9 9 [cLock
16-lead ceramic flat packages (K suffix), and in chip form (H : ‘
suffix). - ) Vpp*PIN 16 )
" VesPING = szcs-; 54307
TERMINAL ASSIGNMENT
MAXIMUM RATINGS, Absolute-Maximum Values: y
DC SUPPLY-VOLTAGE RANGE, (Vpp) , o _ o o
Voltages referenced to Vag Terminal) ........cooiiiiiiiiiiiiiiiiiiiiiriitiiassiitistiitaetaragaacnagancrnaraarnnsns -0.5Vto +20V
INPUT VOLTAGE RANGE, ALL INPUT S . ... i iiiiiiieiiieiseestanosenesasntasnatoassrancaraansesnssessensoannrues -0.5Vto Vpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT .. ..couiiivnnenreennnancennnannnnns t e reerer e r e re et earaaabes +10mA
POWER DISSIPATION PER PACKAGE (Pp): .
FOorTA=-550Ct0+1000C ... ..iiuinnernenernnrnnencnnennennnncas At eeeanereeeteareasstsertaerateetesaenraretisanesan 500mwW
For TA=+1000Ct0 +1250C . .....vrirnuininriinninininseniina, eirreraeaieaena, Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR s L ~
FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package«fl'ypes)....sr- ...... ieaees Ceesaeeas cerrnrreereierenuaariess 100MW
OPERATING-TEMPERATURE RANGE (TA) -.ccvuveuunan. B N CFer i e raesaansernans B —5500to+125°c
STORAGETEMPERATURERANGE(TW) .............. Chaskaiersieneraees Pieeeees rereeeneaan O -659C 10 +150°C
LEAD TEMPERATURE (DURING SOLDERING): ' :
Atdistance 1/16 £ 1/32 inch (1.59  0.79mm) from case for 108:MaAX ... e.euuusiiiuiuiiinan. e S ieriaerasreseansrsa.s H2B8OC
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CD40175B Types

RECOMMENDED OPERATING CONDITIONS at Ta = 25°C, Except as Noted.

For maximum rellabliity, nominal operating conditions should be selected so that operation Is llvnya within tho

following ranges:

LIMITS
CHARACTERISTIC Voo — UNITS
v) MIN. MAX.
Supply-Voitage Range (For TA = Full Package-Temperature Range) - 3 18 ¥
‘ - ' ' ‘ 5 120 -
Data Setup Time S : tsu 10 50 - ns
‘ ' 15 40 -
5 80 _
Data Hold Time . tH 10 40 _ ns
' 5 30 -
. 5 - 2
Clock Input Frequency . c . L o 10 - de 5 MHz
' T T -~ 6.5
-5 - 15
Clock Input Rise or Fal! Time h trci, treL .10 - 15 us
' ‘ 15 - 15
, | 5 250 -
Clock Input Pulse Width _ twi, tWH 10 100 _ ns
' 15 75 —
5 200 —_ ‘
Clear Pulse Width twL 10 80 - ns
‘ 15 60 -
5 250 -
Clear Removal Time : T " iREM 10 - 100 - ns
’ ’ 15 - 80 -
cL TL
» !» -
x {7
o

_ Inputs Protacted R e
by CMOS: Protectlon : T

- Netwofk , ] * LK O—‘g »-1—4 ——CL

Fig. 1 - Logic diagram (1 of 4 flip-fiops).
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CD401758 Types

STATIC ELECTRICAL CHARACTERISTICS

CHARACTERISTIC CONDITIONS LIMITS AT INDICATED TEMPERATURES {°C) vu"NITs
+25
Vo VIN Voo
v) v) V) -55 -40 +85 | +125 | Min. | Typ. | Max.
Quiescent — 0,5 5 1 1 30 30 — 0.02 1
Device — |o10] 10 2 2 60 €0 — | 002 2
Current — |o15] 15 4 4 120 | 120 — | 002 4 uA
Max. [s]n) —_ 0,20 20 20 20 600 600 — 0.04 209
Output Low 0.4 0,5 5 064 | 061 | 042 | 036 | 051 1 —
(Sink) Current 0.5 0,10 10 1.6 1.5 1.1 0.9 1.3 26 —
Min. loL 1.5 0,15 15 4.2 4 28 2.4 34 6.8 —
Qutput High 4.6 0,5 5 -0.64 | -061 | -0.42 | -0.36 | -0.51 -1 — mA
(Source) 25 t 0,5 5 2 {18 | 13 [115] 16 | 32 | —
Current 9.5 0,10 10 -1.6 -1.5 -1.1 -0.9 -1.3 -2.6 —
Min. IOH 135 0,15 15 -4.2 . -4 -2.8 =24 -3.4 -6.8 —
Output Voltage: — 0,5 5 0.05 - 0 0.05
Low-Level — 0, 10 10 0.05 - 0 0.05
Max. VoL - 0,15 | 15 0.05 . — 0 0.05
Output Voltage: — 0,5 5 4.95 495 5 - Vv
High-Level — 0,10 10 9.95 9.95 10 -
Min. : VOoH — 0,15 15. 14.95 14.95 15 —
Input Low 05,45 — 5 1.5 —_ - 1.5
Voltage 1,9 — 10 3 — — 3
Max. ViL 15135 — 15 4 — — 4
Input High 0545 — 5 3.5 35 — — Vv
Voitage 1,9 — 10 7 7 - -
Min. ViH {1.5,13.5 — 15 11 11 — —
Input Current Max. |IN - 0,18 18 +0.1 +0.1 1 1 — +10-5 | +0.1 HA
tret TRUTH TABLE FOR 1 OF 4 FLIP-FLOPS
cLock (Positive Logic)
INPUT-
INPUTS QUTPUTS
?M—_- ______ cLock | baTa | GLEAR Q Q
tsu(LHy ¥® — 0 1 0 1
N —_— " L — 1 1 ] 0
ouTPuT iy ~—1 X 1 Q o
X X 0 1] 1
—= TPHL
Lt rem 1=High Leve! X=Don't Care 0=Low Level
Voo ! *(LH) OR (HL) OPTIONAL

—50%
¢} I

92C5-20069R3

Fig. 2 - Definition of setup, hold, propagation
delay, and removal times.
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DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C; input tr, #t = 20 ns, CL = 50 pF, RL = 200 k2

LIMITS
TEST
CHARACTERISTIC CONDITIONS ) UNITS
Voo (V) MIN. TYP, MAX.
: 5 - 100 200
Transition Time tTHL, tTLH 10 — 50 100
. 15 — 40 80
Propagation Delay Time 5 . —_ 220 400
Ciock to Q Output tPHL, tPLH 10 - 96 160
15 — 70 120
Propagation Delay Time 5 — 325 500
CLEAR to Q Output tPHL 10 —_ 130 200 ns
15 — 100 150
Minimum Pulse Width 5 — 110 250
Clock tWH 10 — 45 100
15 - 35 75
5 —_ 100 200
Clear twi 0 - - 40 .80
15 . L 30 80
G , 5 : 2 45 —
Maximurh Clock Frequency foL 10 1 5 - 11 - MHz
- 15 6.5 14 -
. 5 15 - —
Maximum Clock Rise or Fall Time trcL, troL 10 15 - - us
15 15 — —
5 - 60 120
Minimum Data Setup Time ' tsu 10 - 25 50
' 15 — 20 40
5 - 40 80
Minimum Data Hold Time tH 10 — 20 - 40 ns
15 — 15 30
5 — 125 250
Minimum Clear Removal Time § tREM 10 — 50 100
15 — 40 80
Input Capacitance CIN — — 5 75 pF

1 CLEAR signal must be high prior to positive-going transition of CLOCK puilse.

8

'AMBIENT TEMPERATURE { Ty }=25°C

2
L
]
- e
H SuPPLY
=
Ld
jI
£
z 10 Y L E‘%
% 100 amuEs T A0 N T
2 FoE--HM

8N
T
s nE
T
] W20 30 40 50 80 70
LOAD CAPACITANCE (CL’—FF
92CS- 33980

Fig. 3 - Typical propagation delay time (CLOCK
to OUTPUT) as a function of lcad
capacitance. :

a0 100
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TRANSITION TIME ('THL . TLH!—"®

LOAD CAPACITANCE (Cy }—pF

Fig. 4 - Typical transition time as a function of

load capacitance.
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OUTPUT LOW (SINK) CURRENT (I, ) —mA

b}

8

T

AMBIENT TEMPERATURE (Tal» 25°C

CD401758B Types
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DRAIN-TO-SOURCE VOLTAGE (VpsI—V

92C3-24318R3

Fig. 5 - Typical output iow (sink) current

characteristics.

DRAIN-TO-S0URCE VOLTAGE (¥ps)—V

-s -l -5
AMBIENT TEMPERATURE (14125 *CILHFHHH HH
- TN U AN TR RN IBNGGAEAEE
GATE-TO-SOURCE VOLTAGE (Vgg)=-5V "
Ao

F:

8

3

QUTPUT HIGH {SOURCE) CURRENT (L oH})—mA

42C3-24320R3

Fig. 7 - Typical output high (source) current

characteristics.
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i
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DRAIN-TO-S0URCE VOLTAGE (VDs)—V
92C8 -24 09
Fig. 6 - Minimum output low (sink) current
characteristics.
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Fig. 8 - Minimum output high (source) current

characteristics.
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Fig. 8 - Typical dynamic power dissipation as a
function of CLOCK frequency.
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Fig. 10 - Dynamic power dissipaﬁoh test circuit.
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¥
Voo ;n
Voo T npuTS | QuTeuTs
. INPUTS * Vin -] f
V“s . :‘b—- gy =t t, ‘
ViL -] — =
-] - -
) NOTE:
Ves TEST ANY COMBINATION
OF INPUTS
92CS -2 M4IRI
Vss
92C5-27401RI
Fig. 11 - Quiescent device current test circuit. Fig. 12 - Noise immunity test circuit.
‘foo
INPUTS
o
Voo - NOTE:
’ | measure wpPurs
o @ i SEQUENTIALLY,
Vsg - TO BOTH Vpp AND Vgs:
- CONNECT ALL UNUSED
‘ INPUTS TO EITHER
Vop OR Vgs-
vss
92C8-2T402
: 8a
Fig. 13 - input leakage current test gircuit, cw
a3
=&
o g
[ -]
w >
= x
38
_ _ =
[ Dimensions and pad layout for CD401758H. ©

Dimensions in parenthases are in millimeters
and are derived from the basic inch dimensicns

75-83 as indicated. Grid graduations are in mils (10-3
(1905-2.108) inch).

4~ 10
(0.102-0.254)

63-7|
(1.600-1.803)

—]

92CS-35083
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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 subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI 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.

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

Tl 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 T1 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 Tl 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.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated
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CD40175B, CMOS Quad D-Type Flip-Flop
DEVICE STATUS: ACTIVE

PARAMETER NAME | CD40175B

Voltage Nodes (V) | 5, 10, 15

FEATURES aBack to Top

1009% 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) =
1V at VDD =5V
2VatVpp =10V
25VatVpp =15V
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"
Output compatible with two HTL loads, two low power TTL loads, or one low power Schottky TTL load
Functional equivalent to TTL74175
Standardized, symmetrical output characteristics
Applications:
o Shift registers
o Buffer/storage registers
o Pattern generators

DESCRIPTION aBack to Top

Cd40175B consists of four identical D-type flip-flops. Each flip-flop has an independent DATA D input and complementary Q
and Q\ outputs. The CLOCK and CLEAR inputs are common to all flip-flops. Data are transferred to the Q outputs on the
positive-going transition of the clock pulse. All four flip-flops are simultaneously reset by a low level on the CLEAR input.

These devices can function as shift register elements or as T-type flip-flops for toggle and counter applications.

The CD40175B is supplied in hermetic dual-in-line ceramic packages (D and F suffixes), 16-lead dual-in-line plastic package
(E suffix), 16-lead small-outline package (NSR suffix), 16-lead ceramic flat packages (K suffix), and in chip form (H suffix).

TECHNICAL RESOURCES aBack to Top
To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'.

DATASHEET aBack to Top
Full datasheet in Acrobat PDF: cd40175b.pdf (230 KB,ReVv.A) (Updated: 03/18/2002)

APPLICATION NOTES aBack to Top
View Application Reports for Digital Logic
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. Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)

RELATED DOCUMENTS

aBack to Top

. Advanced Bus Interface Logic Selection Guide (SCYT126, 448 KB - Updated: 01/09/2001)

. Documentation Rules (SAP) And Ordering Information (Rev. B) (SZZU0OO1B, 13 KB - Updated: 05/06/1999)

. Logic Selection Guide First Half 2002 (Rev. Q) (SDYUO001Q, 3368 KB - Updated: 12/17/2001)

. MicroStar Junior BGA Design Summary (SCET004, 167 KB - Updated: 07/28/2000)

. More Power In Less Space - Technical Article (Rev. A) (SCAUOO1A, 850 KB - Updated: 03/01/1996)

. Overview of IEEE Std 91-1984, Explanation of Logic Symbols Training Booklet (Rev. A) (SDYZ0O01A, 138 KB - Updated:

07/01/1996)

PRICING/AVAILABILITY/PKG

aBack to Top

BUDGETARY PRICE

ORDERABLE DEVICE | PACKAGE | PINS | TEMP (°C) STATUS USS$/UNIT PACK QTY | DSCC NUMBER | PRICING/AVAILABILITY/PKG
QTY=1000+
CD40175BE N 16 | -55TO 125 ACTIVE 0.34 25 Check stock or order
CD40175BF3A J 16 | -55TO 125 ACTIVE 2.86 1 Check stock or order
CD40175BNSR NS 16 | -55TO 125 ACTIVE 0.55 2000 Check stock or order
CD40175BPW PW 16 | -55 TO 125 | OBSOLETE
CD40175BPWR PW 16 | -55TO 125 ACTIVE 0.48 2000 Check stock or order
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