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CMOS Quad ‘D’-Type Fllp-Flop

High-Voltage Types (20 Volt Rati ng} . 2
Features: ® Meets all requirements of JEDEC | . o A &
= 100% tested for quiescent current Tentative Standard No..138, | . - 22 e e 2
at20 v ] “Standard Specifications for a2
® Maximum input current of TuAat Desc':ription of ‘B’ Series CMOS p3 2 10 o3
18 V over full package- Devices” L - : 8 2] g
temperature range; 100.nAat 18V = Output compatible with two HTL be 15 0
and 25°C- - ‘loads, two low power TTL loads, o . ,_|_rtv?_|i as
» Noise margin (full package- i l%’;g"’ low power Schottky TTL B
=" , , E—
tem;;e;a;gr:pr;ngse z/ , . = Functionalequivalentio TTL 74175 cEaR - :Ss :::;
2VatVop=10V - -~ & Standardized symmetrical output a DD ecs-3as08
25VatVoo=15V ) characteristics ;
s 5-V, 10-V, and 15-V parameiric Applications: ;
ratings = Shitt registers . , ] CD401758
‘ » Buffer/storage registers FUNCTION DIAGRAM
® Pattern generators —
m CD40175B consists of four identical D-type flip-
flops. Each flip-flop has an indepéndent DATA D input and
complementary Q and @ outputs. The CLOCK and CLEAR
inputs are common to ali flip-fiops. Data are transferred to . e ‘ .
the Q outputs on the positive-going transition of the clock T tERR — 16— vpp
pulse. All four flip-flops are slmultaneously reset by a low Ql. —f 2 1s+—a4
level on the CLEAR input. 51 —I3 14—
These devices car furiction as shift register elements or as ol -/ o
T-type flip-fiops for toggle and counter applications. 02 —18 ;1203
The CD40175B types are supplied in 16-lead hermetic dual-in-line S " p—a
ceramic packages (F3A suffix), 16-lead dual-in-line plastic o2 —7 B
packages (E suffix), 16-lead small-outline packages (M, M96, MT, _Vss —? % [cock
and NSR suffixes), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes). Vpp* PIN (B )
' vggsPINB . 92CS<34307
TERMINAL ASSIGNMENT
MAXIMUM RATINGS, Absolute-Maximum Values: i
DC SUPPLY-VOLTAGE RANGE, (Vpp) , o o o
Voltages referenced to Vg Terminal) .. ......ceiriiiiin oottt it iiaitstsaiateranrnemarasanarnerarrnennn ~-0.5Vto +20V
INPUT VOLTAGE RANGE, ALL INPUTS . ... ittt inaianetnnesiasoesiosasosasnatosassansasasrasnsasentosnannsrans -0.5V to Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT . . ..o\ttt anaseeesanancesueasseaannsseennnasesannssesnnersesneresrascssssesssnnssasses +10mA
POWER DISSIPATION PER PACKAGE (Pp): .
FOrTA=-850C0+ 10000 ...ttt ittt it tiite st siatens eeane s eenattasatttaeaasettnaneernnsnssannssin 500mwW
ForTao=+1000Ct0+1250C .......c.civninnnrernnneranancanncnss ferarerrrrraaarrerararanas Derate Linearity at 1 2mW/°C to 200mW
DEVICE DISSIPA}]ON PER QUTPUT TRANSISTOR ) w7 ~
FOR Ta=FULL PACKAGE-TEMPERATURE RANGE (Al Package-?l'ypes). erEER e ea s issassessessesaccsesnnes ernsaceanee weues 100MW
OPERATING-TEMPERATURE RANGE (TA) «.cvevreeneeariiineeiieneeannans e s iiasenriassacnnonranserannarnesencns -550C fo +125°C
STORAGE TEMPERATURE RANGE Tatg) ceovvenniannns Cihebater st e Pieeeeees ervrseeneane eferaenn eenanenas -659C 10 +150°C
LEAD TEMPERATURE (DURING SOLDERING): e :
Atdistance 1718 + 1/32 inch (1.59 + 0.79mm) from case for 108 MaX . .. /et ieeentiiea ittt et e nnrenne e as +2865°C

g
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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 alw-yl wllhln lho

following ranges:

LIMITS
CHARACTERISTIC VYoo - UNITS
v) MIN. MAX.
Supply-Voitage Range (For Ta = Fult Package-Temperature Range) - 3 18 v
] - S 5 120 —
Data Setup Time S : tsu 10 50 - ns
15 0 | =
5 80 —
Data Hold Time . } . tH 10 40 —_ ns
15 30 _
; 5 - 2
Clock Input Frequency . o ' . . fou 10 dc 5 MHz
' ' o .15 - 65
o ~ 5 - 15
Clock Input Rise or Fall Time i trCL, ticL - 10 - 15 us
‘ 15 - 15
_ | 5 250 —
Clock Input Pulse Width twi, twH 10 100 - ns
' 15 75 —_
5 200 —
Clear Pulse Width ‘ ' twe 10 80 — ns
‘ 15 60 -
| 5 250 —
Clear Removal Time : tREM 10 100 - ns
’ ’ 15 - 80 —_
cL [
ol ! .
0 w :"/\ .l. _
' il T |

_ Inputs Protected R A
by CMOS: Protectlon : T

« N‘Qtwofk , ) . » CLK ?—D,-L<{>-———CL

Fig. 1 - Logic diagram (1 of 4 flip-fiops).
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CD401758B Types
STATIC ELECTRICAL CHARACTERISTICS

CHARACTERISTIC CONDITIONS LIMITS AT INDICATED TEMPERATURES (9C) UNITS
+25
Vo VIN VoD
V) ) v) -55 -40 +85 | +125 | Min. | Typ. | Max.

Quiescent - 0,5 5 1 1 30 30 — 0.02 1
Device — | o100 | 10 2 2 60 §0 ~ | 0.02 2
Current — o115 | 15 4 4 120 | 120 — | o0.02 4 vA
Max. |bD — 0,20 20 20 20 600 600 — 0.04 209

Output Low 0.4 0,5 5 064 | 061 042 | 036 | 0.51 1 —

{Sink} Current 0.5 0,10 10 1.6 1.5 1.1 09 13 2.6 —
Min. loL 1.5 0,15 15 4.2 4 2.8 2.4 34 6.8 —

Qutput High 4.6 0,5 5 -0.64 | -0.61 -0.42 | -0.36 | -0.51 -1 — mA
(Source) 25 | 0,5 5 2 | 18 | .13 [ 115 | <16 | 32 | —
Current 9.5 0,10 10 -16 -1.5 -1.1 -0.9 -1.3 -2.6 —

Min. loH 135 0,15 15 -4.2 . -4 -2.8 -2.4 -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. vou — 10,15 15 0.05 - 0 0.05

Qutput Voltage: — 0,5 5 4.95 495 5 - \
High-Level — 0,10 10 9.95 .95 10 —

Min. : VOH — 0,15 15 14.95 14.95 18 —

tnput Low 0.5,4.5 — 5 1.5 — — 1.5
Voltage 1,9 - 10 3 — — 3
Max. ViL 15135 — 15 4 — — 4

Input High 0545 — 5] 3.5 35 — — v
Voltage 1,9 — 10 7 7 — —-

Min. ViH {15,135 — 15 11 11 — —
Input Current Max. |IN — 0,18 18 +0.1 +0.1 +1 +1 — +108 | +0.1 MA
teCL TRUTH TABLE FOR 1 OF 4 FLIP-FLOPS
CLOCK (Positive Logic)
INPUT-
A -t INPUTS QUTPUTS
Vi
?M: —————— S R __wow | cLock | oATA | GLEAR Q aQ
tsu(Lmy ® F— '_SU(HU * 0 - ] 1 0 1
- e g e [—— | 1 1 0
ouTeuT U ) P e X 1 Q T
° X X 0 0 1
— tPLH — TPHL
e 1=High Level X=Don't Care 0=Low Level
*{LH) OR (HL) OPTIONAL

Voo i
CLEAR — ?l —50%
0 I

92CS-20069R3

Fig. 2 - Definition of setup, hold, propagation

delay, and removal times.
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CD40175B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C; Input tr, = 20 ns, CL = 50 pF, RL = 200 kQ

LIMITS
TEST
CHARACTERISTIC CONDITIONS ) UNITS
: Voo (V) MIN. TYP. MAX.
: . 5 - 100, 200
Transition Time 1THL, tTLH 10 - 50 100
, : 15 —_ 40 80
Propagation Delay Time 5 . _— - 220 400
Clock to Q Output tPHL, tPLH 10 -_ 90 160
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 e 35 75
5 — 100 200
Clear - twL 0 - - 40 80
15 = 30 60
PR ‘ 5 . 2 45 —
Maximurn Clock Frequency foL 10 : 5 11 - MHz
- : 15 6.5 14 —
. 5 15 — —
Maximum Clock Rise or Fall Time trcL, trcL 10 15 - - s
' 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 — e 5 75 pF

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

400 ‘AMBIENT TEMPERATURE {Tp te25%C
e

i .

o]

- e
£ vo\.uuewon‘:__.: A+
S s‘fPL'(
=
=
»]

i |

=3

Z 10V ﬁ’;ﬁ
E 100 +H 2 {3 L

g gaEssnanic

501

o 0 20 30 40 50 80 70 60 30 100

LOAD CAPACITANCE (C,)—pF
92CS-35380

Fig. 3 - Typical propagation delay time (CLOCK
to OUTPUT) as e function of load
capacitance. :
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TRANSITION TIME (1T S TLH)—ns

[ 20 . .40 0 )o 00
LOAD CAPACITANCE (Cy }—pF

20 -D432R

Fig. 4 - Typical transition time as a function of

load capacitance. -
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CD40175B Types

AMBIENT TEMPERATURE {1A1225°C AMBIENT TEWPERATURE (T3)%25°C
o
E «
[ £
3 L
<] GATE-TO+SOURCE VOLTAGE (Vgs)=15V 3 5
5 HHH = HTH
E, 25f o < sl GATE - TO~ SOURCE VOLTAGE (Vgg)eiS v
€ B 1 o
€
O &
g g
z I x
E 15 T ov .%: g FHEEEER 0
S HHHAH x
5 oy a: 3
[ s 1 i g
- a
'8- 5 2 5 SV
T =] =
I DAES] 11
T 11 1+
) [ o o 5 5
DRAIN-TO-SGURCE VOLTASE (Vps)—V sacs. ousians DRAM-TO-30URCE VOLTAGE (Vpg)—V
9205 -24009m
Fig. 5- Typical output low (sink) current Fig. 6 - Minimum output low (sink) current
characteristics. characteristics.
DRAIN-TO-SOURCE VOLTAGE {Vpg)—V DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
- I -lo ot 0 -is -10 -8 0
AMBIENT TEMPERATURE (1229 CLH i AMBIENT TE Tar-25*c
- pppterter v p L T L) 2 |||]j|1]1||:l|||l||l|=i={%=%:: |4 a
GATE - TO~SOURCE VOLTAGE (Vgg)=-5V 5 ¢ GATE—T0-BOURCE VOLTAGE (Veal» -8 ViREFT] H
i L
H 3 tH 3
Lol S
= &
] H £
- & ]
5 E z
- a a
-10 T 20 - T -
1T ‘&’ 10 u
1T [-4
=3 g
-5 - w; ALY - §
[
2 5
e E
8 2

92C3 - 24320R3

Fig. 7 - Typical output high (source) currant

2209-24321R2

Fig. 8 - Minimum output high (source) current

characteristics. characteristics.
VoD
109 AMBIENT TEMPERATURE (Y4 )s25°C
2 ] iy - 4
FORL e
R | LA A 500 uF = IEO-‘»F
£ ot ‘ 1 1A P ANY ==
§> 8p—- - @’." -
I ,9/" o 1 ~ e
n g
2 ] '&91-.\4 A 0'\/ 2 1%
= 10 L4 S 3 14
Fl 8 B *sl"r nr E
- N i Q,F'/, Eay Pgé:g 4 13
I // d . —5 12
é 10 _' il [3 1
: s —— cprsopr 1] SL=m Z o PULSE
T FriA e O rISOF . 2 GEN.!
© | Pl E
HEES o 4685 2 nuué,z 4 680 ?VSS L
CLOCK INPUT FREQUENCY (fg) )= kHz 9205 -29832 NOTE: PULSE GEN. | =1y
fIn
PULSE GEN.2= —~ 92C5-35981

2

Fig. 9 - Typical dyrramic pawer dissipation as &

function of CLOCK frequency. Fig. 10 - Dynamic power dissipation test circuit.
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Vfo ?

. INPUTS : N

3
a

vss

BEEE
RERE

NOTE:
Vs TEST ANY COMBINATION
OF INPUTS
9208=-2M4IRI
Vss
92C5- 2740 1R
Fig. 11 - Quiescent device currant taest circuit. ‘ Fig. 12 - Noise immunity test circuit.

INPUTS
NOTE:

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vgg:
CONNECT ALL UNUSED

Voo

pritt

Vsg

INPUTS TO EITHER
‘ Vpp OR Veg-
. Vss

92C3-2T402

Fig. 13 - Input leakbge current test circuit,

Dimensions and pad layout for CD40175BH.

Dimensions in perenthases are in millimeters
and are derived from the basic inch dimensions

75 -83 as indicated. Grid graduations are in mils (10-3
{1.905-2.108) inch).

63 -7i
(1.600-1.803)
92Cs-35083
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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.

b TExAS
INSTRUMENTS
www.ti.com



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:

b TExAS

INSTRUMENTS
www.ti.com



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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