R&E INTERNATIONAL, INC. e

CMOS HEXTYPE D FLIP-FLOP

FEATURES:
s Static Operation CONNECTION DIAGRAM
® All inputs and Outputs Butfered
= Diode Protection on All Inputs
S Ot Gompeble win Two HTL Losde, po—|Clock  Qof—o2
® Output pa w WO ads, 1 Reset
Two Low-Power TTL . 3 Dgse Q1—o5
Loads or One Low-Power Schottky TTL Load
40 D1 Q2 H 7
® Functional Equivalent to TTL 74174 4174B
6 o— D2 Q3 |—0 10
" b3 Q4 —o 12
DESCRIPTION: 130— D4
The 4174B hex type D flip-flop is constructed with MOS 140 05 Qs o 15
P-channel and N-channel enhancement mode devices in a sin-
gle monolithic structure. Data on the D inputs which meets the Voo = Pin 16
setup time requirements is transferred to the Q ouptuts on the V¢s = Pin 8
positive edge of the clock pulse. All six flip-flops share common
clock and reset inputs. The resat is active low, and independent
of the clock.
MAXIMUM RATINGS (Voltages referenced to Vss)
Rating Symbol Value Unit
DC Supply Volitage Voo -05t0 +18 Vdc This_dovico co_nlains circuitry to protect
input Voltage, Al Inputs V.. | -0510 Ve +0.5 | Vdc ':t':“L"f;:;‘i‘:’,’:,f;’,’::?;,g;‘:'h;u:f:
DC Current Drain per Pin | 10 mAdc it is advised that nprrqal pncaution.s be
Operating Temperature Range—C, D, F, : T. —_5‘50t‘oo :182: °c i\.i:.h:r“: h::‘oic'sn :;i;r;um ult :’l ::'yno“‘ 9
this high impedance circuit. For proper
Storage Temperature Range Tue -651to0 +150 *C operation it is recommended that V,, and
Veu D8 constrained to the range Vg < (V..
or Vo) < Voo
Unused inputs must always be tied to an
appropriate logic voitage level (e.g., either
Ves OF Voo).
TRUTH TABLE
(Positive Logic)
INPUTS OUTPUT|
Clock | Data Reset Q N
e 0 1 0
S 1 1 1 N
- o
N X 1 Q Change
X X 0 0
X = Don't Care




4174B

SWITCHING CHARACTERISTICS® (C, = 50 pF, T, = 25°C)

Voo All Types
Vde
Characteristic Symbol Min Typ Max Unit
Output Rise and Fall Time tn t ns
5.0 — 100 200
10 — 50 100
15 — 40 80
Propagation Delay Time—Clock to Q Lo ns
tov 5.0 - 150 300
10 — 70 140
15 - 50 100
Propagation Delay Time—Reset to Q Lot ns
.5.0 - 250 500
10 — 100 200
15 - 75 150
Minimum Clock Puise Width PW¢ 5.0 - 75 150 ns
10 - 45 90
15 —_ 35 70
Minimum Reset Pulse Width PWq 5.0 - 100 200 ns
10 - 50 100
15 —_ 40 80
Maximum Clock Pulse Frequency PRF 5.0 20 7.0 — MHz
10 5.0 120 —
15 6.5 15.5 —
Maximum Clock Pulse Rise and Fall Time t. t 5.0 15 - — us
10 15 _ _
15 15 - -
Data Setup Time teatus 5.0 — 20 40 ns
10 —_ 10 20
15 — 0 15
Data Hold Time thola 5.0 —_ 40 80 ns
10 — 20 40
15 — 15 30
Reset Removal Time** trem 5.0 - 125 250 ns
10 - 50 100
15 - 40 80
*The formulas given are for the typical characteristics only.
**The reset signal must be high prior to a positive-going transition of the clock.
STATIC CHARACTERISTICS'
; 2 ° 2
PARAMETER (‘\’/30) CONDITIONS | Ttow *5C TuigH___| ynits
c Min. | Max. | Min. | Typ. | Max. | Min.- | Max.
QUIESCENT DEVICE lop 5 | Vin=VssorVpp| - 5 - 10.005 5 - 150 |uAdc
CURRENT 10 | All valid input - 10 - 0.010 10 - 300
15 | combinations - 20 - [0.015{ 20 — 600

NOTES: ' Remaining Static Electrical Characteristics are listed under “4000B Series Family Specificatioms”.

? TLow =-55°C for C
= -40°C for E
THIGH = +'|25°C for C
=+ 85°C for E
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TIMING DIAGRAM

FUNCTIONAL BLOCK DIAGRAM
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