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Data sheet acquired from Harris Semiconductor
SCHS105

CMOS Quad ‘D’-Type Fllp-FIop

High-Voltage Types (20-Volt Ratlng) " 2
o1 —= Q)
Features: = Meets all requirements of JEDEC | = . - LA
= 700% tested for quiescent current Tentatlve Standard No. 138, | . o22 e e %
at20 v “Standard Specifications for a2
 Maximum input current of 1 uA at - 3999”9"0" of ‘B* Series CMOS o3 2 ——0_ g
- evices"” . . . Tl
:e?np‘;ra?:;rra;;eHTg(fn;k:t g; v = Qutput compatible with two HTL b4 - 1 &
and 25°C - - ‘loads, two low power TTL loads, o . ,_|_r17?_|i M
®» Noise margin {(full package- ' Ig;gne low power Schottky T —p
=" : : U gtoek .
tem;;e;a;gr;or;ngse z, . ® Functional equrvalent o TTL 74175 7 AN vss _:;
2VatVop=10V . -~ & Standardized symmetrical vutput ’ Voo 9205-34508
_ ) characteristics |
25Vatvop=15V L Applications:
5-v, 10-v, d 15-V tri ‘ :
- ratings and 15-V parametric . u _Shiit registers . . _ ) CD40175B
‘ s Buffer/storage registers FUNCTION DIAGRAM
® Pattern generators o
m CD40175B consists of four identical D-type flip-
flops. Each flip-fiop has an’ Indopendent DATA Dinput and
complementary Qand Q outputs. The CLOCK and CLEAR
inputs are common to all flip-fiops. Data are transferredto — ! .
the Q outputs on the positive-going transition of the clock CLEAR — | 16 [—Vpp
pulse. All four flip-flops are slmultaneously reset by a low : s ol —t2 15 —as
lavel on the CLEAR input ! 1 —l3 14—
These devices can functlon as shift register slements or as o1 — 4 o
T-type flip-fiops for toggle and counter applications. . oo, k=/|ms 2D
The CD40175B is supplied in hermetic dual-in-line ceramic :22 : : . :; :z:
packages (D and F suffixes), 16-lead dual-in-iine plastic '
packages (E suffix), 16-lead ceramic flat packages (K _ Vss —1 8 9 [cLock
suffix), and in chip form (H sufﬂx) ‘
Vpp*PINIE o
“ vggspPINB . 92Cs:sas07
TERMINAL ASSIGNMENT
MAXIMUM RATINGS, Absoluté-—Maximitm’ Values: il
DC SUPPLY-VOLTAGE RANGE, (Vpp) ; o : _ L .

Voltages referenced to Vgg Tarminal) . ...ttt ittt it iiiieaiaeetiatsssaansrnrsscrsarasssasnasensassns -0.5Vto +20V
INPUT VOLTAGE RANGE, ALL INPUTS &t uiiitetteteeennerseenneesennnenennnnsesnsessasnnseennssessseeonnnsees -0.5V to Vpp +0.5V
DCINPUT CURRENT, ANY ONEINPUT . .. e et tttneeeteuneeeeenueesnuanesaenntaeannssesnsseerssseesansencasssessesseennns +10mA
POWER DISSIPATION PER PACKAGE (Pp): ,

FOrTA=-550Ct0+1000C .. . iiiurnnrrnereeneennenannenneannnens At e eeneeeeeiseaisastesettaaarateeattsaeranratiaasenan 500mwW

For Ta = +100°C to +125°C L R LT TP R LTI R L OR SRR RERTEILRY Derate Linearity at 2mW/°C to 200mW
DEVICE DISSIPATION PER DUTPUT TRANSISTOR ’ L -

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package:rypes). CeeEEenes L P T e es 100MW
OPERATING-TEMPERATURE RANGE (Tp) Teadn . ) -550C to +125°C
STORAGE TEMPERATURE RANGE (Tgig) -859C 10 +1509C
LEAD TEMPERATURE (DURING SOLDERING): : ‘

Atdistance 1/16 + 1/32 inch (1.59 + 0.79mm) from case for 10s:max . . C e e +265°C
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CD401758B Types

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

For maximum rellabliity, nominal operating conditions should be selected so that operation Is llwayl within the

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 ST - tsu 10 50 - ns
- ' 15 0 | =
5 80 —
Data Hold Time ) . tH 10 40 —_ ns
15 30 —_
. ‘ . 5 - 2
Clock Input Frequency . S . L oL 10 dc 5 -MHz
' I .15 ~ 6.5
5 = 15
Clock Input Rise or Fall Time ) trCL, tFGL - 10 - 15 us
' ‘ 15 - 15
_ | 5 250 -
Clock Input Pulse Width twi, twH 10 100 - ns
: ' 15 75 —
5 200 — .
Clear Pulse Width twi 10 80 — ns
) 15 60 -
5 250 -
Clear Removal Time : ' " tREM 10 -100 — ns
’ ’ ) 15 - 80 —_
cL TL
23 l -
. S
o

L

inputé Prétected L _
by CMOS: Protectlon : TC

- thWOfk , ) . Y "CLK ?—WCL

Fig. 1 - Logic diagram (1 of 4 flip-tiops}.
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CD401758B Types

STATIC ELECTRICAL CHARACTERISTICS

r
CLEAR — f —50%
0 |

92CS-20089R3

Fig. 2 - Definition of setup, hold, propagation

delay, and removal times.
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CHARACTERISTIC CONDITIONS LIMITS AT INDICATED TEMPERATURES {°C) ,u’mrs
+25
Vo VIN Vop
(V) V) V) -55 =40 +85 +125 Min. Typ. Max,

Quiescent — 0,5 5 1 1 30 30 — 0.02 1
Device — [o010]) 10 2 2 60 60 | — | 0.02 2
Current — Jo1s] 15 4 120 [ 120 [ — | o002 4 uA
Max. loD —_ 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 | -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 -1.6 -1.5 -1.1 -0.9 -1.3 -2.6 -

Min. loH 13.5 0,15 15 -42 . -4 -2.8 -2.4 -3.4 -6.8 -—

Qutput 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 4,95 5 - A
High-Level — 0,10 10 9.95 9.95 10 —

Min. : VOH — 0,15 15 14.95 14.95 15 —

Input Low 0.5,4.5 — | 5 1.5 — — 1.5
Voltage 1,9 — 10 3 — - 3
Max. Vi [1.5,13.5] — 15 . 4 - — 4

Input High 0545 — | 5 3.5 3.5 — — A
Voltage 1,9 — 10 7 7 — -

Min. Vin  {1.5,13.5) — 15 11 1" —_ —
Input Current Max. |IN — 0,18 18 +0.1 +0.1 1 1 — +10-5 | 0.1 A
trCL TRUTH TABLE FOR 1 OF 4 FLIP-FLOPS
CLOCK (Positive Logic)
INPUT-
-~ (L
. Voo INPUTS OUTPUst_
INPUT f— = — = e ——50% CLOCK DATA CLEAR Q Q
'su(u# e o 1 0 1
= R P I 1 * 0
ouTPuT I gy N M, SO 1 Q T
X X ] 1] 1
TPHL
| trem 1=High Level X=Don't Care 0=Low Level
Voo *(LH) OR (HL) OPTIONAL




CD40175B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C; input tr, 1 = 20 ns, CL = 50 pF, RL = 200 k2

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 Qutput 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 = 35 75
5 . — 100 200
Clear twi 0 - — 40 80
15 e 30 80
SO o 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, ticL 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 B0
input Capacitance CIN — — 5 7.5 pF

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

400] \MBIENT TEMPERATURE (Tp 1=28%C
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92¢S- 35580
Fig. 3 - Typical propagation delay time (CLOCK
to OUTPUT) as a function of lcad
capacitance. :
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TRANSITION TIME (ITHL FTLH?—N8

LOAD CAPACITANCE (Cy })—pF

Fig. 4 - Typical transition time as a function of

load capacitance.
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AMBIENT TEMPERATURE (TA)s 25°C
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Fig. 5- Typical output iow (sink) current
characteristics.
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Fig. 7 - Typical output high (source) current
characteristics.
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Fig. 9 - Typical dyrramic power dissipation as a
function of CLOCK frequency.
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" TAMBIENT TEMPERATURE (Ta)=28°C

[AMBIENT TEWPERATURE (Tp1e25°C
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Fig. 6 - Minimum output low (sink) current
characteristics.
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92C9-24 32172

Fig. 8 - Minimum output high (source) current

characteristics.
Vop
500 xF 7= 0.iuF
“T ®WZI
L \ ~ e —J
2 5
3 14
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PULSE GEN.2= = 9208 -35981

Fig. 10 - Dynamic power dissfpaﬁon test circuit.
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TEST ANY COMBINATION
OF INPUTS

Fig. 11 - Quiescent device current test circuit. ' Fig. 12 - Noise immunity test circuit.
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<
—
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NOTE:

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vpp AND Vg
CONNECT ALL UNUSED

Voo

Phit

Vss

INPUTS TO EITHER
‘ Vpp OR Vgg-
vss

92C8-2T402

Fig. 13 - input leakage currant test circuit,

7
(1.905-2.108) inch).

~ | {0102-0.254)

63 - 7|
(1.600-1.803)

92CS-35083
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[ Dimensions and pad layout for CD40175BH.

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs

Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensicns
5-83 as indicated. Grid graduations are in mils (10'3



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



