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m LOW POWER DISSIPATION

Ice = 4 yA (MAX.) at Ta =
m HIGH NOISE IMMUNITY
Vnih = VNIL = 28% Vec (Min.)
OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

m SYMMETRICAL OUTPUT IMPEDANCE
[lonl 6 mA (MIN.) for QA, to Qh,
|lohl 4 mA (MIN.) for Qa, to Qh

m BALANCED PROPAGATION DELAYS
tpLH = *PHL

m WIDE OPERATING VOLTAGE RANGE
VCc (OPR) = 2V to 6V

m PIN AND FUNCTION COMPATIBLE
WITH 54/74L.5299

25°C

lol

lol

DESCRIPTION

The M54/74HC299/323 are high speed CMOS
8-BIT PIPO SHIFT REGISTERS (3-STATE) fabri-
cated with silicon gate C2MOS technology.
They achieve the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low
power consumption.

These devices have four modes (HOLD, SHIFT
LEFT, SHIFT RIGH and LOAD DATA). Each mo-
de is chosen by two function select inputs (SO, S1).
When one or both enable inputs, (G1, G2) are high,
the eight input/output terminals are in the high-
impedance state; however sequential operation or
clearing of the register is not affected.

Clear function on the HC299 is asynchronous to
CLOCK, while the HC323 is cleared synchronous
to clock.

All inputs are equipped with protection circuits
against static discharge and transient excess
voltage.

October 1988

M54/74HC299
M74/74HC323

HC299 8-BIT PIPO SHIFT REGISTER WITH ASYNCHRONOUS CLEAR
HC323 8-BIT PIPO SHIFT REGISTER WITH SYNCRONOUS CLEAR

£ 0 7
1

BIN F1
Plastic Package Ceramic Frit Seal Package

S |/

M1 Cl
Micro Package Plastic Chip Carrier

ORDERING NUMBERS:
M54HCTXXX F1 M74HCTXXX Cl
M74HCTXXX BIN M74HCTXXX ML
M74HCTXXX F1

PIN CONNECTIONS (top view)

D E 3
d E 3 s
@ E 3 9
GG g 3 ™
HE 6 3 HH
o E 3 HEF
AQA G 3 W@
& E 3 B@B
aER E o QoK
@0 E 3 R

Bl 4G

X B uplp
GG D- q <
BQE|s c ™
aC Ip ¢ HH
AQA g - 1L FGF
&3 «c b

NC =
No Internal

Connection
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M54/74HC299/323

INPUT AND OUTPUT EQUIVALENT CIRCUIT

CLEAR,_£LOCK
SO, S1.G1, G2,
SR, SL

AIQA.......... H/QH QA'.OH'
TRUTH TABLE
INPUTS INPUTS/OUTPUTS OUTPUTS
MODE FUNCTION ~ OUTPUT
CLEAR  SELECT cONTROL CLOCK  SERIAL " yion HQH oA ow

SISO Gl* G2* (299) (323) SL SR

z L H H X X X X X z z L L
L L X L L x 7 X X L L L L
CLEAR
L X L L L X X X L L L L
HOLD H L L L L X X X QA0 QHO QA0 QHO
H L H L L r X H H QGn H  QGn
SHIFT RIGHT -
H L H L L jr X L L Qe L  QGn
H H L L L _f H X QB H QBn H
SHIFT LEFT
H H L L L ir L X  QBn L  QBn L
LOAD H H H X X J- X X a h a h

* When one or both output controls are high, the eight, input/output terminals are in the high-impedance state; however
sequential operation or clearing of the register is not affected.

z : HIGH IMPEDANCE

Qno : THE LEVEL OF An BEFORE THE INDICATED STEADY-STATE INPUT CONDITIONS WERE ESTABLISHED.
Qnn : THE LEVEL OF Qn BEFORE THE MOST RECENT ACTIVE TRANSITION INDICATED BY 1OR T

a,h : THE LEVEL OF THE STEADY-STATE INPUTS A, H, RESPECTIVELY.

X : DON'T CARE

2/9 SGS-THOMSON
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M54/74HC299/323

LOGIC DIAGRAM (HC299)
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M54/74HC299/323

LOGIC DIAGRAM (HC323)
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M54/74HC299/323

TIMING CHART

MODE
CONTROL
INPUTS

SERIAL
DATA
INPUTS

OUTPUTS

INPUTS
IOUTPUTS

NOTE: G1=G2="L"

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Ve Supply Voltage -0.5t07 \%
V]| DC Input Voltage —0.5to Vecc+0.5 \%
Vo DC Output Voltage —0.5to0 Vcc +0-5 \
1K DC Input Diode Current + 20 mA
JOK DC Output Diode Current + 20 mA
) DC Output Source Sink Current Per Output Pin + 35 mA
ICC °r iIGND DC Vcc or Ground Current + 70 mA
PD Power Dissipation 500 (*) mw
Tstg Storage Temperature -65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mW/°C: 65°C to 85°C

/=T SGS-THOMSON 5/9



M54/74HC299/323

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2t0 6 \Y
V] Input Voltage 0to Vcc \
VO Output Voltage 0to Vcc \
Operating Temperature *S erie s - 40to 85 oc
Ta -55 to 125
'9 \ 0 to 1000
tr, tf Input Rise and Fall Time Voo ESV 0to 500 ns
o v Oto 400

DC SPECIFICATIONS

Ta=25°C -40 to 85°C -55 to125°C
Symbol Parameter vee Test Condition 54HC and 74HC 74HC 54HC Unit

Min.  Typ. Max. Min. Max. Min. Max.

VIH High Level Input 2.0 15 — — 15 — 15 —
Voltage 45 3.15 — — 3.15 - 3.15 — \%
6.0 4.2 — — 4.2 — 4.2 —
VIL Low Level Input 2.0 — — 0.5 — 0.5 — 0.5
Voltage 4.5 — — 1.35 — 1.35 — 135 V
6.0 — — 18 — 18 — 18
VOH High Level Output 2.0 VIN IOH 19 2.0 19 19
Voltage 45 V|H - 20 nA 44 45 - 4.4 - 4.4 -
6.0 orVIL 5.9 6.0 — 59 — 5.9 - \Vi
45 QatoQn -6.0 mA 418 431 - 413 - 410 —
6.0 -7.8 mMA 568 58 — 5.63 - 5.60 -
45 Qa’,Qn’ -4.0 mMA 418 431 — 4.13 - 4.10 —
6.0 -5.2 mMA 568 58 — 5.63 — 5.60 —
voL  Low Level output 20 VN mh 0 o1 01 01
Voltage 45 VIH 20 ,iA — 0 01 — o1 — 01
6.0 orV|L — 0 01 — 0.1 — 01 \Vi
45 Qato Qh 6.0 mA — 0.17 0.26 — 0.33 - 0.40
6.0 7.8 mA — 0.18 0.26 — 0.33 — 0.40
45 o o T 40mA — 0.17 0.26 - 0.33 - 0.40
6.0 5.2 mA — 0.18 0.26 — 0.33 — 0.40
0z 3-State Output 6.0 V|n=V,1 or V|H — — +0.5 +5.0 +10
Off-State Current vOUT=vCC or QN°®
N Input Leakage 6.0  VIN=Vqgc or GND — — 01 __  *x10 — *1.0 aA
Current
xC Quiescent Supply 6.0  Vin=Vnn or GND — — 4 — 40 — 80
Current
6/9 SGS-THOMSON
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AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input tr=tf=6ns)

Symbol

tTLH
*thli

<TlH
sthl

tpLH
tpHL

tpLH

tpHL

tpHL

tpHL

fMAX

tw(H)
Wb

WL

th

th

Parameter

Output Transition
Time

(QA to QH)

Output Transition
Time
(QA’, QH)

Propagation Delay
Time
(CLOCK-QA to QH)

Propagation Delay
Time
(CLOCK-QA’",QH")

Propagation Delay
Time

(CLEAR-QAto QH)(D

Propagation Delay
Time

(CLEAR-QA, QH)(D)

Maximum Clock
Frequency

Minimum Pulse
Width
(CLOCK)

Minimum Pulse
Width
CLEAR

Minimum Set-up
Time
(SL, SR, Ato H)

Minimum Set-up
Time
(SO, s1)

Minimum Set-up
Time
(CLEAR) ()

Minimum Hold
Time

(SL, SR, Ato H)
Minimum Hold
Time

(SO, S1)

(1) Apply to M54/74HC299
(2) Apply to M54/74HC323

Vce

Test Condition

TA=25°C

54HC and 74HC

Min.

Typ.

120

26

116
29
25

116
29
25

33
39

30

50

10
25

50
13

32

T SGS-THOMSON
“ Tl» Mdfixl(USE™MOSBlier

Max.

60
12
10

75
15
13

235
a7
40

235
a7
40

230
46
39

230
46
39

75
15
13

100
20
17

75
15
13

125
25
21

- 40to 85°C —55t0I125°C

M54/74HC299/323

74HC

Min.

Max.

75
15
13

95
19
16

295
59
50

295
59
50

290
58
49

290
58
49

95
19
16

125
25
21

95
19
16

155
31
26

54HC

Min.

Max.

90
18
15

110
22
19

355
71
60

345
71
60

345
69
59

345
69
59

110
22
19

150
30
26

110
22
19

190
38
32

110

[eNeNolNoNeNol

Unit

ns

ns

ns

ns

ns

ns

MHz

ns

ns

ns

ns

ns

ns

ns
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M54/74HC299/323

AC ELECTRICAL CHARACTERISTICS (Continued)

TA=25°C - 40to 85°C —565t0I125°C
Symbol Parameter Vcc Test Condition 54HC and 74HC 74HC 54HC Unit

Min.  Typ. Max. Min. Max. Min. Max.

th Minimum Hold 2.0 — — 0 - 0 - 0
Time 4.5 - - 0 - 0 — 0 ns
(CLEAR) (2 6.0 — — 0 — 0 — 0
lrem Minimum Removal 2.0 — - 25 - 30 - 40
Time 4.5 — - 5 - 6 - 8 ns
(CLEAR) <> 6.0 — — 5 — 6 — 7
Pzl 3-State Output 2.0 — 100 195 - 245 - 295
IPZH Enable Time 45 RL= 1ktt — 25 39 — 49 — 59 ns
6.0 — 21 33 — 42 - 50

tpLZ 3-State Output 2.0 - 112 200 - 250 — 300

tpHZ Disable Time 4.5 RI=1k2 — 28 40 - 50 - 60 ns
6.0 — 24 34 — 43 — 51

CN Input Capacitance - 5 10 - 10 - 10 PpF

cout Output Capacitance - 13 - - - - - pF
(QA to QH)

cpD (¥) Power Dissipation R 221 _ ~ R R } PE
Capacitance

Note (*) Cpo is defined as the value of internal equivalent capacitance of 1Cwhich is calculated from the operating
current consumption without load (refer to Test circuit).
Average opeating current can be obtained from the equation:

lccfopr.) = CpD*v CC*|N + 'CC
(1) Apply to M54/74HC299
(2) Apply to M54/74HC323

SWITCHING CHARACTERISTICS TEST WAVEFORM

S$-10062

8/9 SGS-THOMSON
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M54/74HC299/323

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)

HC299 6ns 6ns

CLEAR

QA to QH
QAto QH'

CLOCK

HC323

CLEAR

CLOCK

S0

QA to QH
QA'to QH

TEST CIRCUIT ICc (Opr.)

SGS-THOMSON 919
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