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1. General Description
The 74HC/HCT574 is an octal positive-edge triggered D-type flip-flop with 3-state outputs. The

device features a clock (CP) and output enable ((5E) inputs. A HIGH on OE causes the outputs to assume

a high-impedance OFF-state. Operation of the OE input does not affect the state of the flip-flops.

Features:
® Input levels:
For 74HC574: CMOS level
For 74HCT574: TTL level
3-state non-inverting outputs for bus oriented applications
8-bit positive, edge-triggered register
Specified from -40°C to +125°C
Packaging information: DIP20/SOP20/TSSOP20
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 4. Functional diagram
2.2+ Pin Configurations
OE E 20| Vcc
Do [2] Q [19] Qo
D1 [3] 18] Q1
D2 [4] [17] Q2
D3 [5 | [16] 03
D4 [6 | [15] Q4
D5 [7 | [14] Q5
D6 [8 | [13] Q6
D7 [9 | [12] Q7
GND [10] 11| CP
2.3+ Pin Description
Pin No. Pin Name Description
1 OE 3-state output enable input (active LOW)
2 DO data input
3 D1 data input
4 D2 data input
5 D3 data input
6 D4 data input
7 D5 data input
8 D6 data input
9 D7 data input
10 GND ground (OV)
1 CpP clock input (LOW-to-HIGH, edge-triggered)
12 Q7 flip-flop output
13 Q6 flip-flop output
14 Q5 flip-flop output
15 Q4 flip-flop output
16 Q3 flip-flop output
17 Q2 flip-flop output
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18 Q1 flip-flop output
19 Q0 flip-flop output
20 Vce supply voltage

2.4, Function Table

: Input Internal Output
Operating modes = .
p g OF CP Dn flip-flop Qn
Load and read L 1 I L L
register L 1 h H H
Load register and H 1 | L z
disable output H 1 h H z
Note:
H=HIGH voltage level; L=LOW voltage level; Z=high-impedance OFF-state;
h=HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition;
I=LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition;
1=LOW-to-HIGH clock transition.
3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max Unit
supply voltage Vee - -0.5 +7.0 \Y/
input clamping i V) <-0.5V or V; > Vec+0.5V - 20 | mA

current
output clampin
pcurremp S Vo< -0.5V or Vo > Vect0.5V - 420 mA
output current lo -0.5V < Vo< Vcct+0.5V - +35 mA
supply current lcc - - 70 mA
ground current lenD - -70 - mA
storage .

temperature Tstg i 65 +150 c

total power

dissipation Pt i i 500 mw

soldering DIP 245 C

temperature T 10s SOP 250 C
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3.2+ Recommended Operating Conditions

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
T4HC574
supply voltage Vee - 2.0 5.0 6.0 \Y/
input voltage V| - 0 - Ve \Y
output voltage Vo - 0 - Vee \V
teﬁanS:Z?Jre Tamp ) 40 i B
7AHCT574
supply voltage Vee - 4.5 5.0 55 \Y/
input voltage V| - 0 - Ve \Y
output voltage Vo - 0 - Vee \Y/
te?nngg:zmre Tams ) 40 i el B
3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamw=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions \ Min. \ Typ. \ Max. | Unit
74HC574
Vee=2.0V 15 1.2 - \Y
HIGH:-level Vil Vee=45V 315 | 24 | - | Vv
input voltage
Vce=6.0V 4.2 3.2 - \Y
Vee=2.0V - 0.8 0.5 \Y
_LOW-level Vi Vee=4.5V C |21 [ 135 | Vv
input voltage
Vcce=6.0V - 2.8 1.8 \Y
10=-20UA; Vcc=2.0V 1.9 2.0 - \Y
10=-20UA; Vcc=4.5V 4.4 45 - \Y
HIGH-level Vou | Vi=VigorVie | 1o=-20uA; V=60V | 59 | 60 | - v
output voltage !
10=-6.0mA; V=45V | 3.98 | 4.32 - Vv
lo0=-7.8mA; Vcc=6.0V 5.48 5.81 - Vv
10=20UA; Vcc=2.0V - 0 0.1 Vv
10=20UA; Vcc=4.5V - 0 0.1 Vv
LOW-level Voo | Vi=VmorVi | 10=20uA; Vec=6.0V - 0o | 01| Vv
output voltage !
10=6.0mA; Vcc=4.5V - 0.15 | 0.26 Vv
10=7.8mA; Vcc=6.0V - 0.16 | 0.26 Vv
'”plc’ltjif:riage I V=V or GND; Vec=6.0V ; - | 40| uA
OFF-state V=V or Vi, Vec=6.0V;
output current loz | \I/Z:VCCILc;r éKID ’ ) ) H0 | uA
supply current lcc V=V of GND; 10=0A; Vc=6.0V - - 8.0 uA
Input o ; _ | 35 | - pF
capacitance
TAHCT574
I?p:uGtT/(:ﬁ[\a/SL Vi Vee=4.5V t0 5.5V 20 | 16 - v
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LOW-level

input voltage Vi Vcc=4.5V to 5.5V - 1.2 0.8 \Vj
HIGH-level v V,=VyorV; l0=-20uA 4.4 4.5 - \Y
output voltage oH Vec=4.5V lo=-6.0mA 398 | 432 | - v
LOW-level v V,=VyorV; 10=20uA - 0 0.1 \Y
output voltage o Vec=4.5V 1o=6.0mA - | 016 [ 026 | V
input leakage _ i _ i i
current || V|—Vcc or GND, Vcc—5.5v H.0 UA
OFF-state Vi=Viyor V. ; Vcc=5.5V, _ _
output current loz Vo=Vec or GND #.0 | uA
supply current lcc V=Vcc of GND; 15=0A; Vcc=5.5V - - 8.0 uA
er input pin;
per input pin; N ihputs - | 50 | 180 | uA
iti Vi=Vee2.1V; er input pin;
suad?'tmfém Alec | other inputs at Ve Per NPt pin. - | 125 | 450 | uA
PPy or GND; 15=0A; OE input_
Vcc=4.5V t0 5.5V per Input pin; ~ | 150 | 540 | ua
CP input
nput o] - - | 35 | - pF

capacitance

3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
74HC574
| | VCCZZ.OV 15 - - \Y
HIGH-leve Vi Veo=4 5V 315 | - - Y,
input voltage
Vee=6.0V 4.2 - - V
LOW-level Vee=2.0V - - 0.5 Vv
LOVV-IEVE V). V=45V - - 13| v
input voltage
Vee=6.0V - - 1.8 V
lo=-20UA; Vcc=2.0V 1.9 - - Vv
lo=-20UA; Vcc=4.5V 4.4 - - Vv
HIGH-level Y; V,= Vg orV lo=-20UA; Vee=6.0V | 5.9 - ; V;
output voltage OH 1= YA I o~ r e :
10=-6.0mA; Vcc=4.5V 3.84 - - Vv
lo=-7.8mA; Vcc=6.0V 5.34 - - Vv
10=20UA; Vcc=2.0V - - 0.1 Vv
10=20UA; Vcc=4.5V - - 0.1 Vv
LOW-level Y, V=V orV 1o=20UA: Veo=6.0V | - o1 | v
output voltage oL 1= Ve I o~ » eeT :
10=6.0mA; Vcc=4.5V - - 0.33 Vv
10=7.8MA; Vcc=6.0V - - 0.33 Vv
input leakage _ . - - -
current I V,=Vcc or GND; Vc=6.0V .0 uA
OFF-state V|:V|H or VIL; VCCZG.OV; _ _
output current loz Vo=Vcc or GND 2.0 | uA
supply current lec V=Vcc or GND; 15=0A; Vcc=6.0V - - 80 uA
T4HCT574
HIGH-level _
input voltage V4 Vce=4.5V to 5.5V 2.0 - - Vv
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LOW-level _
input voltage ViL Vcc=4.5V to 5.5V - - 0.8 Vv
HIGH-level v Vi=VyorVy; l0=-20uA 4.4 - - \Y
output voltage OH Vcce=4.5V lo=-6.0mA 3.84 - - \Y
LOW-level v V,=VyorV; 10=20uA - - 0.1 \
output voltage oL Vec=4.5V 16=6.0mA - R 033 | V
input leakage _ i _ i i
current || V|—Vcc or GND; Vcc—5.5v +2.0 uA
OFF-state Vi=Viyor V. ; Vcc=5.5V, _ }
output current loz Vo=Vec or GND 20 | uA
supply current lcc V=V¢c of GND; 10=0A; V¢c=5.5V - - 80 uA
er input pin;
per input pin; P Dn il?'lpu?s - - 225 uA
iti Vi=Vee2.1V; er input pin;
suad?'t::%r;?ém Alec other inputs at Vec per ! p P, - - 563 uA
PPy or GND; 15=0A; OE input_
Vec=4.5V t0 5.5V, per Input pin; ) - | 675 | ua
CP input

3.3.3. DC Characteristics 3
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
74HC574
HIGH-level Vce=2.0V 15 - - Vv
ish-leve Vi Vee=4.5V 315 | - - v
input voltage
Vcce=6.0V 4.2 - - Vv
LOW-level Vce=2.0V - - 0.5 V
[LOVW-leve Vi V=45V - - 135 ] v
input voltage
Vcce=6.0V - - 1.8 V
lo=-20UA; Vcc=2.0V 1.9 - - V
lo=-20UA; Vcc=4.5V 4.4 - - V
HIGH-level Vv Vi =V orV lo=-20UA; Vcc=6.0V | 59 | - - i
output voltage OH 1= ViH I o= i Vcc=0. .
10=-6.0mA; Vcc=4.5V 3.7 - - V
lo=-7.8mA; Vcc=6.0V 5.2 - - V
10=20UA; Vcc=2.0V - - 0.1 Vv
10=20UA; Vcc=4.5V - - 0.1 Vv
LOW-level Y, Vi =V orV 10=20UA\; Vcc=6.0V - - 01 | Vv
output voltage oL 1T eI o~ » —cem :
10=6.0mA; Vcc=4.5V - - 0.4 Vv
10=7.8mA; Vc=6.0V - - 0.4 Vv
input leakage _ . _
current || VI_VCC or GND; Vcc—6.0V - - .0 uA
OFF-state Vi=ViyorV,; VCC=6.0V; _ _
output current loz Vo=Vcc or GND #.0 | uA
supply current lcc V=Vcc of GND; 10=0A; Vc=6.0V - - 160 uA
T4HCT574
HIGH-level _
input VOltage V4 Vce=4.5V to 5.5V 2.0 - - Vv
LOW-level _
input Voltage VIL Vcc—4.5V to 5.5V - - 0.8 Vv
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HIGH-level Y V=V orV; lo=-20uA 4.4 - - \
output voltage OH Vec=4.5V lo=-6.0mA 3.7 - - \Y
LOW-level V Vi=VyorVy; 10=20uA - - 0.1 Vv
output voltage oL Vcc=4.5V 1o=6.0mA - - 0.4 Vv
input leakage _ . -
current I V=V¢c or GND; Vcc=5.5V - - 4.0 uA
OFF-state V=Viy or VL Vee=5.5V; _ _
output current loz Vo=Vcc or GND #.0 | uA
supply current lec V=Vcc or GND; 15=0A; Vcc=5.5V - - 160 uA
. . per input pin;
per input pin; Dn inputs - - 245 | UA
.- V|=Vcc-2.lv; er input pin:
suad?'t::%??ém Alec | other inputs at Vec et Tpet pit - - | 613 | uA
PP or GND; 15=0A; OE input_
Vec=4.5V 10 5.5V; per input pin; ] ] 735 | uA
CP input
3.3.4. AC Characteristics 1
(Tamp=25"C, GND =0V, C_=50pF, unless otherwise specified.)
Parameter \ Symbol Conditions \ Min. \ Typ. \ Max. | Unit
74HC574
Vcc=2.0V - 47 150 ns
E(:)P ;Oa(agn top, t see Figure 6 Vec=4-5V - 17 30 ns
P ge?ay PLH, fPHL g Vee=5.0V:C.=15pF | - | 14 | - | ns
Vcc=6.0V - 14 26 ns
_ Vc=2.0V - 44 140 ns
OEbItoth togr, topL see Figure 8 Vee=4.5V - 16 28 ns
enable time Vee=6.0V - 13 | 24 | ns
~ Vec=2.0V - 39 | 125 | ns
OE toQn toz, tonz | See Figure 8 Vcc=4.5V - 14 25 ns
disable time —
Vcc=6.0V - 11 21 ns
on output Vee=2.0V - 14 60 ns
e n output; - -
transition time AL, tren see Figure 6 Vcc=4.5V 5 12 ns
Vcc=6.0V - 4 10 ns
CP: HIGH or Vcc=2.0V 80 14 - ns
pulse width tw LOW; Vcc=4.5V 16 5 - ns
see Figure 7 Vee=6.0V 14 4 - ns
VCC:2-OV 60 6 - ns
Dn to CP t see Figure 7 Vee=45V 12 | 2 ~ [ ns
set-up time su g ce— ™
Vcc=6.0V 10 2 - ns
Dn to CP VCC:2-OV 5 0 - ns
n to . -
hold time th see Figure 7 Vce=4.5V 5 0 - ns
Vcc=6.0V 5 0 - ns
VCC=2-OV 6.0 - - MHz
maximum ; CP input; Vcc=4.5V 30 - - MHz
frequency max see Figure 6 Vc=5.0V; C =15pF 32 - - MHz
VCC=6.0V 35 - - MHz
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CPtoQn Fioure & Vec=4.5V - 18 | 33 ns
propagation tpum, t see Figure
delay e Vec=50V;Ci=15pF | - | 15 | - | ns
OE to _Qn tPZHv tpz|_ VCC=4-5V; see Figure 8 - 19 33 ns
enable time
OE toQn tpLz, trHz Vcc=4.5V; see Figure 8 - 16 28 ns
disable time
transition time | ttu, ttin Qn; Vcc=4.5V; see Figure 6 - 5 12 ns
. CP; HIGH or LOW,
pulse width tw Vee=4.5V; see Figure 7 16 7 - ns
Dnto CP _ . ;
set-up time tsy Vcc=4.5V; see Figure 7 12 3 - ns
Dnto CP _ . .
hold time th Vcc=4.5V, see Figure 7 5 -1 - ns
maximum ; CP input; Vcc=4.5V 30 - - MHz
frequency max see Figure 6 Vcc=5.0V; C =15pF 32 - - MHz

3.3.5. AC Characteristics 2
(Tamp=-40°C to +85°C, GND =0V, C,=50pF, unless otherwise specified.)

Parameter \ Symbol Conditions \ Min. \ Typ. \ Max. | Unit
74HC574
CP to Qn Vce=2.0V - - 190 ns
propagation toL 1y teHL see Figure 6 Vcc=4.5V - - 35 ns
delay Vcc=6.0V - - 33 ns
_ Vec=2.0V - - 175 ns
egfblgot%‘e toz, toze | See Figure 8 Vec=4.5V - - 35 | ns
Vcc=6.0V - - 30 ns
_ Vce=2.0V - - 155 ns
d(i)siazbrgt?rge tpLz, trHz see Figure 8 V=45V - - 31 ns
Vcc=6.0V - - 26 ns
_ Vee=2.0V - - 75 ns
transition time | tryy, tren sg:[?igtfrlét’(s Vece=4.5V - - 15 ns
Vcc=6.0V - - 13 ns
CP; HIGH or Vce=2.0V 100 - - ns
pulse width tw LOW; Vece=4.5V 20 - - ns
see Figure 7 Vcc=6.0V 17 - - ns
Vce=2.0V 75 - - ns
seDtE]utp()) ticrrfe tsu see Figure 7 Vcc=4.5V 15 - - ns
Vcc=6.0V 13 - - ns
Vce=2.0V 5 - - ns
r?or:dt(iiﬁz th see Figure 7 Vcc=4.5V 5 - - ns
Vcc=6.0V 5 - - ns
. . Vec=2.0V 4.8 - - MHz
e s CP input; Vec=4.5V 2u | - = [ MRz
requency see Figure 6
Vcc=6.0V 28 - - MHz
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74HCT574
CPtoQn
propagation toLH, trHL see Figure 6 Vee=4.5V - 41 ns
delay
OE toQn tozh, tozL Vcc=4.5V; see Figure 8 - 41 ns
enable time
OE toQn tpLz, trHz Vcc=4.5V; see Figure 8 - 35 ns
disable time
transition time | ttu, ttin Qn; Vcc=4.5V; see Figure 6 - 15 ns
. CP; HIGH or LOW;
pulse width tw Vcc=4.5V; see Figure 7 20 ) ns
Dnto CP _ . ; -
set-up time tsy Vcc=4.5V; see Figure 7 15 ns
Dnto CP _ . :
hold time th Vcc=4.5V, see Figure 7 5 - ns
maximum CP input; _ i
frequency max see Figure 6 Vec=4.5V 24 MHz

3.3.6. AC Characteristics 3
(Tamp=-40°C to +125°C, GND =0V, C_=50pF, unless otherwise specified.)

Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
74HC574
CP to Qn Vee=2.0V - 225 | ns
propagation toL 1y teHL see Figure 6 Vcc=4.5V - 45 ns
delay Vcc=6.0V - 38 ns
_ Vcc=2.0V - 210 ns
OE toQn toz, tozL see Figure 8 Vec=4.5V - 42 ns
enable time Voe=6.0V - 36 NS
_ Vcc=2.0V - 190 ns
OE toQn toLz, trhz see Figure 8 Vee=4.5V - 38 ns
disable time Voe=6.0V - 2 oS
_ Vec=2.0V - 9 | ns
transition time | tru, ttin Sggégtfr%té Vcc=4.5V - 18 ns
Vcc=6.0V - 15 ns
CP: HIGH or Vcc=2.0V 120 - ns
pulse width tw LOW; Vece=4.5V 24 - ns
see Figure 7 Vcc=6.0V 20 - ns
Vce=2.0V 90 - ns
seDtE]ut; ticrze tsu see Figure 7 Vcc=4.5V 18 - ns
Vce=6.0V 15 - ns
Vee=2.0V 5 - ns
r?or:;?[ircnz th see Figure 7 Vcc=4.5V 5 - ns
Vcc=6.0V 5 - ns
maximum CP input; Voc=2.0V 40 - MHz
frequency fma see Figﬂre16 Vec=4.5V 20 - MHz
Vce=6.0V 24 - MHz
7AHCT574

10
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CPtoQn
propagation toLHy toHL see Figure 6 Vce=4.5V - - 50 ns
delay
OE to _Qn tpzH, tozL VCC=4-5V; see Figure 8 - - 50 ns
enable time
OE toQn toL 7, trrz Vcc=4.5V; see Figure 8 - - 42 ns
disable time
transition time | ttu, ttin Qn; Vcc=4.5V; see Figure 6 - - 18 ns
. CP; HIGH or LOW;
pulse width tw Vcc=4.5V; see Figure 7 24 ) ) ns
Dnto CP _ . ; - -
set-up time tey Vcc=4.5V; see Figure 7 18 ns
Dnto CP _ . ;
hold time th Vcc=4.5V; see Figure 7 5 - - ns
maximum CP input; _ i i
frequency e see Figure 6 Vec=4.5V 20 MHz
4. Testing Circuit
4.1, AC Testing Circuit
- tw |
Vi—%
negative
pulse Vi Vm
oV 10%
—>‘ t L— —P] t
-t t
Vi r;)% _ﬂ
positive
pulse Vi Vm
oV 10% . -
- W Ll
Vee
V R S1
@ ! DUT :Li—/— open

[T

Figure 5. Test circuit for measuring switching times
Definitions for test circuit:
R, =Load resistance.
C_=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
S1=Test selection switch.

11
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4.2, AC Testing Waveforms

le———— o p———>
Vi [
CP input ;/\/M
GND
e—T1y
= {pyL ~—={pLp
Vor 90%
Qn output Vm
10%
- m
—»l ety trim

Figure 6. Propagation delay input (CP) to output (Qn), output transition time, clock input (CP) pulse width
and the maximum frequency (CP)

Vi
CP input va
GND

4" tsu tsu
th |<_
Vi

Dn input %VM
GND

Vou

Qn output ]Z Vi
VoL

Figure 7. The data input (D) to clock input (CP) set-up times and clock input (CP) to data input (D) hold
times

WWE
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Vi

[\

OE input 7 M \
GND
—tp 2 —>‘ = tpz —>
VCC
Qn output
LOW-to-OFF Vm
OFF-to-LOW
VoL Vx
e tpz —* +— tpzH
VOH N V.
Qn output Y
HIGH-to-OFF vV
OFF-to-HIGH M
GND
outputs - outputs outputs
enabled disabled enabled
Figure 8. Enable and disable times
4.3, Measurement Points
Input Output
Type P i
\iY Vwu Vx Vy
7T4HC574 0.5%Vcc 0.5%Vcc 0.1%V¢c 0.9%Vcc
74HCT574 1.3V 1.3V 0.1%V¢c 0.9%Vcc
4.4, Test Data
Input Load S1 position
Type tpHL, tpzh, tpzL,
V, [P ¥ CL R
toL trHz tLz
74HC574 Vee 6ns 15pF, 50pF 1kQ open GND Vee
74HCT574 3V 6ns 15pF, 50pF 1kQ open GND Vee

13
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PIN DATA

DIP20

I e e e e e A e Y s

O O y

I_II_II_II_II_II_lI_II_II_I
a

Dimensions In Millimeters(DIP20)
Symbol: A B D D1 E L L1 a c d
Min: 6.10 2495 8.40 7.42 3.10 0.50 3.00 1.50 0.40

2.54 BSC
Max: 6.68 26.55 9.00 7.82 3.55 0.70 3.60 1.55 0.50
SOP20

} T
HAAAAAAAAA

O A
|  HEHHHHEHHH o
[o] s

1=

Dimensions In Millimeters(SOP20L)
Symbol: A Al B C C1 D Q a b
Min: 210 0.05 12.50 10.21 7.40 0.45 0 0.35

1.27 BSC
Max: 2.50 0.25 13.00 10.61 7.60 1.25 8 0.45
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