CMOS Quad ‘D’-Type Flip-Flop

High-Voltage Types (20-Volt Rating)

Features:

n 100% tested for quiescent current
at20v
» Maximum input current of 1 uA at
18 V over full package-
temperature range; 100nA at 18V
and 25°C
m Noise margin (full package-
temperature range) =
1VatVob=5Vv
2Vatvoo=10V
25VatVvop=15Vv
m 5-V, 10-V, and 15-V parametric
ratings

®  Moeets all requirements of JEDEC
Tentative Standard No. 138,
“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 equivalentto TTL 74175

®  Standardized symmetrical output
characteristics

Applications:

8 Shift registers

u Buffer/storage registers
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FUNCTION DIAGRAM

®  Pattern generators

The RCA CD40175B consists of four identical D-type flip-
flops. Each flip-fiop 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 CLEAR — i 16 == "Vpp
puise. All four flip-flops are simultaneously reset by a low Ql —2 15 ——Q4
level on the CLEAR input. al —{3 14— Q4
These devices can function as shift register elements or as ot —4 304
T-type flip-flops for toggle and counter applications. b2 —5 12 [—03

Q2 — " p—1a3
The CD40175B is supplied in hermetic dual-in-line ceramic :2 ] i 10 b= a3
packages (D and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), 16-lead ceramic flat packages (K Vss 8 9 [ cLock
suffix), and in chip form (H suffix).

Vpp=PINI6

Vsg = PIN 8 92CS- 34507

TERMINAL ASSIGNMENT

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) ~0.5to Vpp +20V
INPUT VOLTAGE RANGE, ALL INPUTS -0.5to Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ...ttt ittt it ittt e e e e e e e e et e +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTp =~401t0 +80°C (PACKAGE TYPE E) ... ..iiiiiintiiinteteneeesseee ettt e e e e e et 500 mw
For T = +60 to +85°C (PACKAGE TYPE E) ... Derate Linearly at 12 mwW/°C to 200 mW
For Tp =~5510 +100°C (PACKAGE TYPES D, F, K)ottt itittiiiiit it e te ettt ettt e et 500 mwW

For Tp = +100 to +125°C (PACKAGE TYPES D, F, K) Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

For T = FULL PACKAGE-TEMPERATURE RANGE (All PACKAGE TYPES) ....ovun'irtnetteeie e e ee e eea i, 100 mW
OPERATING-TEMPERATURE RANGE (Tp):

PACKAGE TYPES D, F, K, H .ttt et ettt et e e e e e e e e -55to +125°C

PACKAGE TYPEE ...ttt ittt et iee e e eaas -40 to +85°C
STORAGE TEMPERATURE RANGE (Tstg) -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32 inch (1.59 + 0.79 mm) from €ase fOr 108 MaX. «....uuueiunn et ettt et e e e e ieae s +265°C
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CD40175B Types

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

For maximum reliability, nominal operating conditions should be selected so that operation Is always within the

following ranges:

LIMITS
CHARACTERISTIC VoD UNITS
(V) MIN. MAX.
Supply-Voltage Range (For TA = Full Package-Temperature Range) — 3 18 v
5 120 —
Data Setup Time tsu 10 50 — ns
15 40 —
5 80 —
Data Hold Time tH 10 40 _ ns
15 30 —
5 — 2
Clock Input Frequency fcL 10 dc 5 MHz
15 — 6.5
5 - 15
Clock Input Rise or Fall Time trCL, tfCL 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 —
[
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Fig. 1 - Logic diagram (1 of 4 flip-flops).

92CM-34509
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STATIC ELECTRICAL CHARACTERISTICS

CD40175B Types

LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTERISTIC CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages UNITS
Values at -40, +25, +85 Apply to E Package
+25
Vo VIN VDD
V) v (V) -55 -40 +85 +125 | Min. | Typ. | Max.

Quiescent — 0,5 5 1 30 30 — 0.02 1
Device — 0,10 10 2 60 60 — 0.02 2
Current — 0, 15 15 4 4 120 120 — 0.02 4 HA
Max. DD — 0, 20 20 20 20 600 600 — 0.04 20

Output Low 0.4 0,5 5 0.64 0.61 0.42 0.36 0.51 1 —

(Sink) Current 0.5 0, 10 10 1.6 15 1.1 09 13 2.6 -
Min. oL 1.5 0,15 15 4.2 4 2.8 2.4 3.4 6.8 -

Output High 4.6 0,5 5 -0.64 | -0.61 | -0.42 | -0.36 | -0.51 -1 ~ mA
(Source) 2.5 0,5 5 -2 -1.8 -1.3 -1.15 -1.6 -3.2 —
Current 9.5 0,10 10 -1.6 -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 — o] 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 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 05,45 — 5 1.5 —_ — 1.5
Voltage 1,9 — 10 3 — — 3
Max. ViL (15,135 — 15 4 — — 4

Input High 0545 — 5 35 35 — — v
Voitage 1,9 — 10 7 7 — —

Min. ViH {15,135 — 15 " 11 — —
Input Current Max. liN — 0,18 18 +0.1 +0.1 +1 +1 — +10-5 | +0.1 MA
fret e /7' TRUTH TABLE FOR 1 OF 4 FLIP-FLOPS
cLock __ (Positive Logic)
INPUT Y
g ®
INPUTS OUTPUTS
?M —————— \k - cLock | pata | CitEAR | a [
tsu(Ln) ¥ —= = ' suthu * — o 0 1 0 1
e L —_ 1 1 1 0
ouTPUT T TT oo |500°Z. . - X 1 Q kel
X X 0 0 1
TPHL
If-f'REM X (L) OR (HL) OPTIONAL 1=High Level X=Don't Care O=Low Level
Vbp |

92CS5-20069R3

Fig. 2 - Definition of setup, hold, propagation
delay, and removal times.

451



CD40175B Types
DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C; Input tr, tf = 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
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 Puise Width 5 — 110 250
Clock twH 10 — 45 100
15 — 35 75
5 — 100 200
Clear twi 10 — 40 80
15 — 30 60
5 2 45 —
Maximum Clock Frequency fcL 10 5 1 - MHz
15 6.5 14 —
5 15 — —
Maximum Clock Rise or Fall Time trcL, tfcL 10 15 — — 7]
15 15 — —
5 — 60 120
Minimum Data Setup Time tsu 10 — 25 50
15 — 20 40
5 — 40 80
Minimum Data Hoid 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 pulse.

AMBIENT TEMPERATURE {Tp1:25°C .
#350(] 1
Lok £
£
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y © S &
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LOAD CAPACITANCE (C }—pF LOAD CAPACITANCE (C|)— pF
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Fig. 3 - Typical propagation delay time (CLOCK Fig. 4 - Typical transition time as a function of
to OUTPUT) as a function of load load capacitance.

capacitance.
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Fig. 5 - Typical output low (sink)} current
characteristics.
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Fig. 7 - Typical output high (source) current
characteristics.
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Fig. 9 - Typical dynamic power dissipation as a
function of CLOCK frequency.
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Fig. 6 - Minimum output low (sink) current
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Fig. 8 - Minimum output high (source) current

characteristics.
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Fig. 10 - Dynamic power dissipation test circuit.
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CD40175B Types
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Fig. 11 - Quiescent device current test circuit. Fig. 12 ~ Noise immunity test circuit.
‘;oo
INPUTS
Voo NOTE
o @ NEASURE INPUTS
L) SEQUENTIALLY,
Vss - TO BOTH Vpp AND Vss'
-] CONNECT ALL UNUSED
NPUTS TO EITHER
I Vop OR Vgg-

92¢5-27402

Fig. 13 - Input leakage current test circuit,

Dimensions and pad layout for CD401758BH.

Dimensions in parentheses 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).

The photographs and dimensions of each CMOS chip
represent a chip when itis part of the wafer. When the waler
is separated into individual chips, the angle of c/leavage may
vary with respect to the chip face for different chips. The
nc(ual dimensions of mo lsolafod chip, therelore, may differ

ly from the jons shown. The user

should consider a tolerance —3 mils to +16 mils applicable

010 2 O 254) to the nominal dimensions shown.
-7
{1 SOO 1.803)

92CS-353083
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