SN54HC299, SN74HC299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH DIRECT CLEAR AND 3-STATE OUTPUTS

D2684, DECEMBER 1982 —REVISED SEPTEMBER 1987

Multiplexed 1/O Ports Provide Improved Bit
Density

Four Modes of Operation: Hold (Store}, Shift
Right, Shift Left, and Load Data

High Current 3-State Outputs Drive Bus
Lines Directly or Up to 15 LSTTL Loads

Can Be Cascaded for N-Bit Word Lengths

Package Options Include Plastic **Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

Dependable Texas Instruments Quality and
Reliability

description

These eight-bit universal registers feature
multiplexed 1/0 ports to achieve full eight-bit
handling in a single 20-pin package. ‘HC299
applications. are as stacked or push-down
registers, buffer storage, and accumulator
registers.

Two function-select inputs and two output
control inputs can be used to choose the modes
of operation listed in the function table.

Synchronous parallel loading is accomplished by
taking both function-select lines, SO and S1,
high. This places the three-state outputs in a
high-impedance state, which permits data that
is applied on the 1/0 ports to be clocked into the
register. Reading out of this register can be
accomplished while the outputs are enabled in
any mode. A direct overriding input is provided
to clear the register whether the outputs are
enabled or off. Taking either of the output
controls, G1 or G2, high disables the outputs but
does not affect the shifting or storage of data.

The SN54HC299 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74HC299 is
characterized for operation from —40°C to
85°C.
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TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
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SN54HC299, SN74HC299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH DIRECT CLEAR AND 3-STATE OUTPUTS

logic diagram (positive logic)
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SN54HC299, SN74HC299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH DIRECT CLEAR AND 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS INPUTS/QUTPUTS OUTPUTS

FUNCTION| OUTPUT SERIAL
MODE CLEAR| SELECT | CONTROL CLOCK A/Qp B/Qg C/Q¢c D/Qp E/Qg F/Qp G/Qg H/QH| QA Qn’
s1  so| Git G2f SL SR
L X L L L X X X L L L L L L L L L L
Clear L L X L L X X x| L L L L L L L L L L
L H H X X X X X X X X L L
Hold H L L L L X | X X| Qao QB0 Qco Qpo Q0 QF0 QG0 QHO | Qa0 QHO
H X X L L L | X X[ Qa0 980 Qco Qpo Q0 Qr0 QGo QHo [ Qa0 QHo
Shift Right H L H L L t X H H Qan QBn Qcn Qon Qen Qfn Qgn H Qgn
H L H L L 1 X Ll L Qan QBn Qcn Qpn Qen QFn QGn| L Qan o
Shift Left H H L L L 1 H X| 0gy Qcn Qn QEn QFn QGn QHn H [Qgn H 8
H H L L L t L X| QBn Qchn O90n QEn OFn QGn  QHn L Qgn L -
Load H H H X X 1 X X a b c d e f g h a h d>)
TWhen one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential Q
operation or clearing of the register is not affected. (7))
a ... h = the level of the steady-state input at inputs through H, respectively. These data are loaded into the flip-flops while the flip-flop O
outputs are isolated from the input/output terminals. E
absolute maximum ratings over operating free-air temperature range’ %:J
SUPPIY VOItAge, VO C vt v vttt et e e e et e e e e e e e e -05Vto7V
Input clamp current, IK (V] < 0or VI > VCC) « -+ o oo e i +20 mA
Output clamp current, IoK (VO < 0orVQ > VCC) -+ v v v oo +20 mA
Continuous output current, I (VO = 0to VCC) -« v v v v oo o +35 mA
Continuous current through Vcc or GND pins . . . ... .. ool +70 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package ................ 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: DW or Npackage ............... 260°C
Storage tempPerature TaNGE . . . . o . vt vt it ittt e e —65°C to 150°C

TStresses beyond those listed under *‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

recommended operating conditions

SN54HC299 SN74HC299 UNIT
MIN NOM MAX| MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \Y
Veg =2V 1.5 1.5
V|4 High-level input voltage Veec =45V 3.15 3.15 \%
Veg =6V 4.2 4.2
Veg =2V 0 0.3 0 0.3
VL Low-level input voltage Vee =45V 0 0.9 0 0.9 \
e — Veg =6V 0 1.2 0 1.2
7 Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
Vee =2V () 1000 0 1000
tt Input transition (rise and fall) times Ve =456V 0 500 0 500 ns
Veg =6V 0 400 0 400
Ta  Operating free-air temperature -5b 126| -40 85 °C

TEXAS {? 2-391
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SN54HC299, SN74HC299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH DIRECT CLEAR AND 3-STATE OUTPUTS

electrical characteristics over recommended operating free-air temperature range (unless otherwise

noted)
Tp = 25°C SN54HC299 | SN74HC299
PARAMETER TEST CONDITIONS \ UNIT
co CC 'MIN TYP MAX | MIN MAX | MIN MAX
2v | 1.9 1.998 1.9 1.9
V) = Vijqor V|, loH = —20xA 45V | 4.4 4499 4.4 4.4
6V | 5.9 5.999 5.9 5.9
VOH Vi = VIH[QA’ and Qn’ IoH = —4 mA Y
45V |3.98 4.30 3.7 3.84
or ViL A/Qp thru H/Qp IopH = -6 A
Vi = Vig[Qa- and Q' 1oy = -5.2 mA
2 1= VIHIZA” 8N ZH 'OH m 6V |5.48 5.80 5.2 5.34
or V|L A/Qp thru H/Qp IoH = - 7.8 mA
T 2V 0.002 0.1 0.1 0.1
O V| = Vg or VL, loL = 20 pA 45V 0.001 0.1 0.1 0.1
2 6V 0.001 0.1 0.1 0.1
Y V| = Viu[Qar and Q' 1oL = 4 mA v
o) oL 1= VIH[RA 8¢ W oL = 7 45V 0.17 0.26 0.4 0.33
7 or VL A/Qp thru H/Qp gL = 6 mA
V| = Vin[Qar and QH gL = 5.2 mA
I = VIH{ A" 8n% - H oL o 6V 0.15 0.26 0.4 0.33
o orViL |[A/Qn thru H/QY IgL = 7.8 mA
‘<D It V| = Vgg or O 6V +0.1 100 +1000 +1000 | nA
Y loz? Vg = Vec or 0, V| = Vi or Vi 6V +0.01 +0.5 +10 +5 2A
(4] Icc V| = Vccor0O,lg=0 6V 8 160 80 A
@ ci# 2t06V 3 10 10 10 pF

TFor 1/0 ports (Qa through Qy), the parameter |} is included in the off-state output current.
$This parameter, C|, does not apply to transceiver 1/O ports.

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Ta = 25°C SN54HC299 | SN74HC299
vee UNIT
MIN MAX MIN  MAX MIN  MAX
2V 0 6 0 4.2 0 5
fclock Clock frequency 45V 0 31 0 21 0 25 MHz
6V o] 36 0 25 o] 29
CLK high, CLK low, 2v 80 120 100
tw Pulse duration _— 45V 16 24 20 ns
or CLR low
6V 14 20 17
2V 175 263 219
SO or S1 45V 35 53 44 ns
6V 30 45 37
. 2V 100 150 125
tey :::;’itg; SL or SR 45V 20 30 25 ns
6V 17 26 21
2V 65 98 81
o ;;_a i:;cﬁve 45V 13 20 16 ns
6V 11 17 14
Hold time Select or 2v ° ° 0
th  atter CLKT data 48V ° ° ° ns
’ 6V 0 0 (]
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~ SN54HC299, SN74HC299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH DIRECT CLEAR AND 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 50 pF (see Note 1)

Ta = 25°C SN54HC299 | SN74HC299
PARAMETER | FROM (INPUT) TO (OUTPUT) Vee MIN_ TYP MAX | MIN- MAX T WMiN- MAX UNIT
2V 6 4.2 5
fmax 45V 31 21 25 MHz
6V 36 25 29
2V 45 170 285 210
Qa’ or Qy’ 45V 16 38 57 48 ns
6V 13 32 48 40 2
fpd CLK 2V 42 170 285 210
Qp thru QH 4.5V 16 38 57 48 ns (/)]
6V 12 32 48 40 O
2V 60 160 240 200 2
G1or G2 45V 24 32 48 40 ns q>,
6V 23 27 41 34
fen Qa thru Q 2V 115 300 450 375 Q
SO or S1 45V 44 60 Q0 75 ns 8
6V 39 51 77 64
2V 60 160 240 200 E
G1, or G2 45V 24 32 48 40 ns g:)
e - Qa thru Oy 6V 23 27 41 34
2V 115 300 450 375
S0 or S1 45V 44 60 90 75 ns
6V 39 51 77 64
2V 41 210 315 250
Qa’ or Q- 45V 17 42 63 53 ns
— 6V 13 36 54 45
tPHL CLR 2v 50 200 315 250
Qp thru Qp 45V 17 42 63 53 ns
6V 13 36 54 45
2V 38 75 110 95
Qa’ or Q- 45V 8 15 22 19 ns
6V 6 13 19 16
ft 2V 38 60 90 75
QA thru Qy 45V 8 12 18 15 ns
6V 6 10 15 13
[ Cpd Power dissipation capacitance No load, Tp = 25°C 100 pF typ

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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SN54HC299, SN74HC299

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH DIRECT CLEAR AND 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), CL = 150 pF (see Note 1)

Ta = 25°C SN54HC299 | SN74HC299
AMETER FR INPUT TO (OUTPUT V, UNIT
PAR oM ' ot ) cc MIN TYP MAX | MIN MAX | MIN MAX
2V 56 230 345 288
tpd CLK Qp thru Qy 45V 21 46 69 58 | ns
6V 16 39 59 49
2V 94 220 330 275
2 G1 or G2 45V 38 44 66 55 ns
6V 33 37 56 47
t Qa thru Q
en A Tt BH 2V 130 450 675 563
I SO or S1 4.5V 59 90 135 113 ns
O 6V 49 77 115 96
g 2V 63 260 390 325
o tPHL CLR QA thru Qn 45V 21 52 78 65 ns
7
m 6V 1 44 66 55
2V 45 210 316 265
g tt Qp thru Qy 4.5V 17 42 63 53 ns
< 6V 13 36 53 45
-
8 NOTE 1: Leoad circuit-and vaoltage waveforms are shown in Section 1.
»
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