SN54AC574, SN74AC574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

WITH 3-STATE OUTPUTS
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¢ 3-State Outputs Drive Bus Lines Directly SNS4ACST4. .. J OR W PACKAGE
® EPIC™ (Enhanced-Performance Implanted SNT4ACSTS ... ngzv‘ll.lgw)on PW PACKAGE
CMOS) 1-um Process
@ Package Optlons Include Plastic OE
Small-Outiine (DW) Shrink Small-Outline 1Dl]2
(DB), and Thin Shrink Small-Outline (PW) 2pfls
Packages, Ceramic Chip Carriers (FK) and a0[l4
Flatpacks (W), and Standard Plastic (N) and aD[ls
Ceramic (J) DIP Packages sD[le
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description 7olls
These 8-bit fiip-flops feature 3-state outputs 8D o
designed specifically for driving highly capacitive GND ] 10
or relatively low-impedance loads. The devices
are particularly suitable for implementing buffer SNB4AC574. .. FK PACKAGE
registers, IO ports, bidirectional bus drivers, and (TOP VIEW)

working registers.

The eight flip-flops of the ‘AC574 are D-type
edge-triggered flip-flops. On the positive transi-
tion of the clock (CLK) input, the Q outputs are set
to the logic levels set up at the data (D) inputs.

A buffered output-enable (OE) input can be used
to place the eight outputs in either a normal logic
state (high or low logic levels) or the high-
impedance state. In the high-impedance state,
the outputs neither load nor drive the bus lines
significantly. The high-impedance state and the
increased drive provide the capability to drive bus
lines in a bus-organized system without need for
interface or pullup components.

OE does not affect internal operations of the flip-flop. Oid data can be retained or new data can be entered while
the outputs are in the high-impedance state.
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The SNS54ACSE74 is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74ACS574 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
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SN54AC574, SN74AC574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE QUTPUTS

SCAS541B - OCTOBER 1995 - REVISED JUNE 1996

logic symbolt logic diagram (positive logic)
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T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Supply vOAGE raNge, VoG « ot v et ittt ittt et et e e e e -05Vto7V
Input voltage range, Vi (see Note 1) ... ... i i -05VtoVpc+05V
Output voltage range, Vo (seeNote 1) ... -05VtoVoe + 05V
Input clamp current, li (V) <0O0rVi>Veo) oo 20 mA
Output clamp current, log (VO <00rVO>VEE) - vvverriiiinii i 20 mA
Continuous output current, g (Vo =0toVog) - v vvernn i 50 mA
Continuous current through Vog or GND ..o e +200 mA
Maximum power dissipation at T = 55°C (in still air) (see Note 2): DBpackage ................... 0.6 W

DWopackage .................. 1.6W

Npackage .................... 1.3W

PWpackage .................. 0.7W
Storage temperature range, Ttg « e« -« v e veerrrreteenemn et it -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functionai 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.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace langth of zero.
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recommended operating conditions (see Note 3)

SN54AC574, SN74AC574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCAS6418B ~ OCTOBER 1995 - REVISED JUNE 1996
]

SNS4ACS74 | SN74ACS574 UNIT
MIN MAX | MIN MAX
vce Supply voltage 2 6 2 6 v
Voo =3V 2.1 2.1
ViH High-level input voltage Vogc =45V 3.15 3.15 \
Ve =56V 3.85 3.85
Ve =3V 0.9 0.9
Vit Low-level input voltage Voo = 4.5V 1.356 1.35 \
Voo =55V 1.65 1.65
\ Input voltage 0 Voo 0 Vce \
Vo Output voltage 0 Vce 0 Veo |
Voo =3V -12 -12
loH High-level output current Ve =45V 24 —24 mA
Vec =55V -24 -24
Ve =3V 12 12
loL Low-level output current Ve =45V 24 24 mA
Vg =55V 24 24
At/Av Input transition rise or fall rate 0 8 o 8 ns/V
TA Operating free-air temperature ~55 125 | -40 85 °C

NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

Ta=25°C SN54AC574 | SN74AC574
PARAMETER TEST CONDITIONS vce UNIT
MIN TYP MAX MIN MAX MIN  MAX
v 2.9 29 28
IOH = =50 pA 45V 4.4 4.4 4.4
85V 54 54 5.4
VOH v
loH =-12mA 3v 2.56 2.4 2.46
45V 3.94 3.7 3.76
loH = =24 mA
55V 4.94 47 4.76
3V 0.1 0.1 0.1
loL =50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
VoL v
loL = 12 mA 3V 0.36 0.5 0.44
45V 0.36 0.5 0.44
loL =24 mA
55V 0.36 0.5 0.44
I V| = Vi or GND 55V +0.1 +1 1| pA
10z Vo = Ve or GND 55V +0.5 +5 +25 pA
Ice V| = Voo or GND, Io=0 55V 4 80 40| pA
Ci V| = Vg or GND 5V 45 pF
INSTRUMENTS
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SN54AC574, SN74AC574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCAS5418 - OCTOBER 1995 ~ REVISED JUNE 1996

timing requirements over recommended operating free-air temperature range, Vo =33V +0.3V
(unless otherwlise noted) (see Figure 1)

Ta = 25°C SNS4ACS574 | SNT74ACS574 UNIT
MIN MAX| MIN MAX| MIN MAX
tw Pulse duration, CLK high or low 6 7.5 7 ns
tsu Setup time, data before CLKT 25 6.5 3 ns
th Hold time, data atter CLKT 1.5 25 1.5 ns

timing requirements over recommended operating free-air temperature range, Voc =5V 05V
(uniess otherwise noted) (see Figure 1)

TA=25°C | SNS4AC574 | SN74AC574 ONIT
MIN MAX| MIN MAX]| MIN MAX
tw Pulse duration, CLK high or low 4 5 5 ns
tsu Setup time, data before CLKT 1.5 35 2 ns
th Hold time, data after CLKT 1.5 25 1.5 ns
switching characteristics over recommended operating free-air temperature range,
Vg = 3.3V £ 0.3 V (unless otherwise noted) (see Figure 1)
PARAMETER TO TO Ta = 25°C SNB4AC574 | SN74ACET4 UNIT
(INPUT) (QUTPUT) MIN TYP MAX| MIN MAX]| MIN MAX
fmax 75 112 55 60 MHz
1 35 85 13l 1 16, . 1
PLH LK a 35 65| as 5 ns
tpHL 35 75 12 1 15| 35 135
1 25 7 11 1 13| 25 12
PzH OE Q ns
tpzL 3 65 105 1t 125 3 1S
__ 35 75 12 1 14| 25 13
1PHZ oE Q ns
tpLz 2 55 9 1 105| 15 10

switching characteristics over recommended operating free-air temperature range,
Veoe =5 V1 0.5 V (unless otherwise noted) (see Figure 1)

PARAMETER T0 TO Ta =25°C SNS4AC574 | SN7T4ACS74 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
fmax 95 153 85 85 MHz
1 2 95| 15 115 2 1
PLH CLK Q ns
tPHL 2 55 85| 15 108 2 85
t — 2 5 85| 15 95 2 9
PzH OE Q ns
tpzL 2 8 1.5 9.5 1.5 9
t — 2 95| 15 115] 15 108
PHZ OE Q ns
tpLz 1 45 75| 15 9 1 85
operating characteristics, Vog =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd  Power dissipation capacitance C_L=50pF {=1MHz 40 pF

s
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SN54AC574, SN74AC574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCAS5418 - OCTOBER 1996 — REVISED JUNE 1996

PARAMETER MEASUREMENT INFORMATION

o 2xVee TEST s
s1
500 Q © Open tPLH/tPHL Open
From Output tpLzftpzL | 2xVee
Under Test PHZ/tPZH Open
Cp =50 pF 500Q
(ses Note A) I
LOAD CIRCUIT
——— Voo
Timing Input 7" 50% Vo \
— tw —l ' ov
| | —— th
| | 3v 'su _:‘_" S vee
Input 50% Vccx x 50% Voo Data Input 50% Voo 50% Voo
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
————— w g
input 50% Veo 50% Ve (low-level 50% Voo 50% Voo
: | ! oY enabling) tpzi —D: — L ov
tLH —— | PHL | oz fe-
P ——— VOH Output | | ~ Ve
In-Phase | 50% Vo 50% Voe Waveform 1 | 50%Veq |
Output X VoL  Stat2xVcc I VoL+03V
| | (see Note B) | Ltz N oL
tPHL —h—b{ “_JF tPLH ouput P |
| | VoH | 7T oav YOH
Out-of-Phase \ / Waveform 2 I/ X Von-03v
Output 50% Veo —Si%_Vcc $1 at Open 50% Voo
VoL (see Note B) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
. Allinput puises are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, ty < 2.5 ns, ty<2.5 ns.
. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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