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74HC273D-HX/74HC273D-HX OCTAL D-TYPE FLIP-FLOPS
WITH CLEAR

DESCRIPTION
The 74HC273D-HX/74HC273D-HX devices are positive-edge-triggered D-type flip-flops with a direct active

low clear (CLR) input.

Information at the data (D) inputs meeting the setup time requirements is transferred to the Q outputs on the
positive- going edge of the clock (CLK) pulse. Clock triggering occurs at a particular voltage level and is not related
directly to the transition time of the positive-going pulse. When CLK is at either the high or low level, the D input
has no effect at the output.

FEATURES

Wide Operating Voltage Range of 2V to 6V
Low Power Consumption, 80-pA Maximum ICC
Typical tro = 12ns

+4mA Output Drive at 5V

Low Input Current of 1pA Maximum
Contain Eight Flip-Flops With Single-Rail Outputs

Direct Clear Input
Individual Data Input to Each Flip-Flop
Latch-up performance <250 mA

* % % % % % % % % %

ESD protection:
- HBM: ANSI/ESDA/JEDEC JS-001 2023  exceeds 2000 V

- CDM: ANSI/ESDA/JEDEC JS-002 2022 exceeds 1500 V
* Package Option:DIP-20 and SOP-20

PIN CONFIGURATION

ClR [1]© [20] Voo
Q1 L2 [19] qe
3
D1 % % D8
D2 5] e D7
Q2 E E Q7
Q3 [£] [14] Q6
D3 [ 8| [13] De
pa [9] [12] b5
REN ETHI
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INPUTS OUTPUT
CLR CLK D Q

L X X L

H 1 H H

H 1 L L

H L X Q0

Note:H = High voltage level, L =Low voltage level; X =Don’t care

FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATING (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL CONDITIONS RATINGS UNIT
Supply Voltage Ve - -0.5~7.0 \
Vec or GND Current Icc - +50 mA
Continuous Output Current Tour VOUT=0 ~ VCC +25 mA
Input Clamp Current Iix VIN<0 or VIN<VCC +20 mA
Output Clamp Current Tox VIN<O or VOUT>VCC +20 mA
Storage Temperature Range Tsta - -65 ~+150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

RECOMMENDED OPERATING COMDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT

Supply Voltage Ve - 2 5 6 \
Vee=2V 1.5 - - \

High-Level Input Voltage Vi Vec=4.5V 3.15 - - \Y
Vee=6V 4.2 - - \Y

Vee=2V - - 0.5 \

Low-Level Input Voltage Vi Vee=4.5V - - 1.35 \Y
Vee=6V - - 1.8 \%

Input Voltage Vin - 0 - VCC \
Output Voltage Vour - 0 - VCC \
. ) Vee=2V - - 1000 ns

z)?plgz;[ll Ra"lt";ansmon Rise tr, tF Vcc=4.5V - - 500 ns
Vee=6V - - 400 ns

Operating Temperature Ta - -40 - +125 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise specified)

PARAMETER

SYMBOL

TEST CONDITIONS

Ta=25°C

A=-40~+125°
Ta=-40~+125°C o

MIN TYP MAX MIN TYP MAX

Vee=2V, Ton=-20pA 1.9 [1.998] - 1.9 - - \%

) Vee=4.5V, Ton=-20pA 44 14499| .- 4.4 - - \Y%
Eé%;'gljvel Output Vou | Vec=6V, lon=-20pA 59 [5999] - [s9] | v
Vcc=4.5V, Ion=-4mA 3981432 - 3.7 - - \Y%

V=6V, Ton=-5.2mA 548 | 5.81 | - 5.2 - - \

Vee=2V, lo.=20pA - 10.002] 0.1 - - 0.1 | V

Vce=4.5V, To.=20pA - 10.003] 0.1 - - 01| V

Low-Level Output Voltage VoL Vee=6V, lor=20pA - 10.003] 0.1 - - 0.1 \Y
Vcc=4.5V, Io.=4mA - [0.15]026] - - 04 | V

Vee=6V, To.=5.2mA - 10.16]026] - - 04 | V

Input Leakage Current Iieaky | Vee=6V, Vi=Vcc or 0 - | 0.1 [#£100] - - |£100| pA
Quiescent Supply Current Icce Z]rc(c)’:?;j;:\(])lzvcc - - 8 - - 160 | HA
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SWITCHING CHARACTERISTICS (CL=50pF, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS Ta=25%C Ta=-40~+125°C UNIT
MIN TYP MAX MIN TYP MAX

Maximum clock Vec=2.0V 5 11 - 4 - - |MHz

pulse frequency fuiax Vee=4.5V 27 50 _ 20 - - |MHz

Vec=6.0V 32 60 - 24 - - |MHz
Propagation delay from Vee=2.0V - 41 160 - - 225 | ns
input  ( CLR ) to tprL Vee=4.5V - 1532 ] . - | 45 | ns
output (Any) Vce=6.0V - 1227 | - - | 38 | ns
Propagation delay Vce=2.0V - 44 | 160 | - - 225 | ns
from input (CLK) gy Vee=4.5V - L1532 - | - | 45| ns
to output (Any) Vee=6.0V L lor [ o] - |38 ] ns
Propagation delay Vee=2.0V - 19 | 75 - - 110 | ns
to output (Any) t Vee=4.5V - 7 15 - - 22 ns
Vee=6.0V - 6 13 - - 19 | ns

TIMING REQUIREMENTS (1npy: v, tr<2.5ns; PresiMH2)

» Ta=25°C Ta=-40~+125°C
PARAMETER SYMBOL Conditions MIN TYP MAX MIN TYP MAX UNIT
Vee= 2V _ _ 5 _ - 4 |MHZ
Clock frequency feLock Vcc=4.5V - - 27 - - 20 |MHZ
Vee=6V - S 32| - - | 24 |MHZ
. Vee= 2V - 80 - 120 - - ns
CLK high Vec=4.5V e ol 2a | ] C | ns
Pulse or low V=6V - 14 - 20 - - ns
duration tw Vee= 2V 18 | - |120] - | - | ms
CLR low Vec=4.5V S l1e | - 24| - - | ns
Vece=6V - 14 - 20 - - ns
Vee= 2V - 100 - 120 - - ns
Data Vee=4.5V Sl 20| - 24| - | ns
Setup Vee=6V - 17 . 20 - ; ns
time _ tsu Vee= 2V - | 1o -] 120] -] ns
before CLKT | CLR Vee=4.5V 20 C T 1 T s
mactive Vee=6V Sl T2 ] C ] ns
) Vo= 2V - 0 - -6 - - ns
Ef?el(ri CLK Ttlme .data th Vcc=4.5V - 0 - -2 - - ns
Vee=6V - 0 - -2 - - ns

OPERATING CHARACTERISTICS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Input Capacitance G Vec=2V~6V - 3 10 pF
Power
Dissipation Cep No load. - 35 - pF
Capacitance per flip-flop

Versionl.1 -4 - Date:Dec.2023



0 B E TR FERAT

www.haixindianzi.com

TEST CIRCUIT AND WAVEFORMS

From Output

(Note) C,

Load circuit

Reference
Input

-(—lsu—bd— th —b

Date i T Vee
Input _ 50% £ 20% 0% N, oom,
10% - DN 10% oV

— it —

voltage waveforms setup and Hold Times

Notes:
1. Cv includes probe and jig capacitance.

High-Level
Pulse

Low-Level
Pulse

voltage waveforms pulse Durations

Input

In-Phase
Output

Qut-of-Phase
Qutput

Voltage Waveforms Propagation Delay and Output Transition Times

2. All input pulses are supplied by generators having the following characteristics: PRR <IMHz, Zo = 50Q, tr = 6ns, tf= 6ns.

3. For clock inputs, fmax is measured when the input duty cycle is 50%.

4. The outputs are measured one at a time with one input transition per measurement.

Versionl.1

Date:Dec.2023



ZHHXDZ B T E gl P

www.haixindianzi.com
PACKAGE INFORMATION

T4HC273N-HX DIP 20 package information

MILLIMETER
D SYMBOL
MIN MIN MAX
. A 360 | 380 | 4.00
M A M A AN AN D i - e - -
P ! e A2 3.20 3.30 3.40
| | /1 P
_B- \_/L____T'__”"ﬂ _ w g--g44- o A3 147 | 152 1.57
v N2 2 > , B 0.44 - 0.53
] | T
; % /S( Bl 1.52(BSC)
| PN N [ W N NP N [ P W W . . b 0.44 i 053
A bl 043 | 046 | 048
c 0.25 = 031
cl 024 | 025 | o026
D 257 | 259 | 261
E 635 | 655 | 675
El 7.62(BSC)
E2 800 | 840 | 880
e 2 54(BSC)
Tt b 3.00 . 3.60
uv
i4 01 8 - 14°
02 6’ ~ 12°
03 8 ~ 14°
04 6’ ~ 12°
T4HC273D-HX SOP 20 package information
.-';\'
i f * ’ﬂ"’*”:..
+ 9, MILLIMETER
2l . SYMBOL - : -
4\\;' A s - 2615
D ; -‘J \P Al 0.10 = 0.30
i Lk L “ A2 2.29 2.34 239
et ¥ L1 3
A3 099 | 1.043 | 107
b 0.39 = 047
bl 0.38 0.41 0.44
c 0.25 = 0.29
o cl 0.24 0.25 0.26
. — D 1265 | 1275 [ 1285
/ I DI 1.225(BSC)
5 E 1010 | 1030 | 10.50
g / l El 7.40 7.50 7.60
BASE METAL < E2 1.5S(BSC)
' ¢ 1.27(BSC)
) ' WITH PLATING L 0854 | 0864 | 0.874
—————— — SECTION B-B L1 1 403(REF)
s DHEHEEO[ELE o o | - [+
o I
L 0l 6 ~ 15°
R/R1 R1.27(BSC)
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