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Description

The SN74HC374 is a octal positive-edge triggered D-type flip-flop with 3-state outputs. The
device features a clock (CP) and output enable (OE) inputs. The flip-flops will store the state of their
individual D-inputs that_meet the set-up and hold time requirements on the LOW-to-HIGH clock (CP)
transition. 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. Inputs also indude clamp diodes, this enables the
use of current limiting resistors to interface inputs to voltages in excess of Vcc.

Features

Octal bus interface
Non-inverting 3-state outputs

8-bit positive, edge-triggered register

Common 3-state output enable input

Independent register and 3-state buffer operation

Specified from -40°C to +125°C

Packaging information: DIP-20/SOP-20/TSSOP-20/SOIC-20-208mil

YV V.V V V VY

A

DIP-20 SOIC-20-208mil

SOP-20 TSSOP-20

Ordering Information
Product Model Package Type Marking Packing Packing Qty
XBLW SN74HC374N DIP-20 74HC374N Tube 720Pcs/Box
XBLW SN74HC374DTR SOP-20 74HC374 Tape 2000Pcs/Reel
XBLW SN74HC374TDTR TSSOP-20 74HC374 Tape 2000Pcs/Reel
XBLW SN74HC374NSDTR | SOIC-20-208mil 74HC374 Tape 2000Pcs/Reel
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Block Diagram
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Figure 1. Logic symbol
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Figure 3. Logic diagram
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Pin Configurations

Pin Description

XBLW SN74HC374
Octal D-type flip-flop; positive edge-trigger; 3-state

a|loo [ oo 2
4] o1 [ | Q] s
7|o2 || @2)e
Fre

14| D5 Q5 |15
17|D8 | Qs |18
18| D7 Q7 |18
_1CP

1|GE T

Figure 4. Functional diagram
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Pin No. Pin Name Description
1 OE output enable input (active LOW)
2 Q0 data output
3 DO data input
4 D1 data input
5 Q1 data output
6 Q2 data output
7 D2 data input
8 D3 data input
9 Q3 data output
10 GND ground (0V)
11 Cp clock input (LOW-to-HIGH, edge-triggered)
12 Q4 data output
13 D4 data input
14 D5 data input
15 Q5 data output
16 Q6 data output
17 D6 data input
18 D7 data input
19 Q7 data output
20 Vee supply voltage
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Function Table

_ Input Internal flip- | Output
ng m =
Operating modes OF CP Dn flops Qn
Load and read L T ! L L
register L i h H H
Load register and H T ! L Z
disable outputs H 1 h H Z

Note: H=HIGH voltage level; L=LOW voltage level, X=don't care; 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.

Electrical Parameter

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 Vv
mpuctu?raewtpmg T Vi < -0.5V or Vi > Vec+0.5V - +20 | mA

°”tpglt]rcr':|'1‘;'p'”9 To Vo < -0.5V or Vo > Veet0.5V i +20 | mA
output current Io -0.5V < Vo < Vc+0.5V - +35 mA
supply current Iec - - 70 mA
ground current Ienp r -70 - mA
storage ) ) o

temperature T 65 +150 C

total power _ -

dissipation Pt 500 mw

Soldering DIP 245 o
temperature iC 10s SOP/TSSOP 260 ¢
Recommended Operating Conditions

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Ve - 2.0 5.0 6.0 Vv

input voltage Vi - 0 - Vee \'
output voltage Vo - 0 - Ve V
inout t i Vee=2.0V - - 625 | ns/V
r;:g:n d’af';ﬁ' r';’t'; At/AV Vee=4.5V - 1167 | 139 | nsv

Vee=6.0V - - 83 ns/V
ambient ) } ) o
temperature Tam 40 +125 | *C
XBLW Version 2.0 5/18 www .xinboleic.com
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Electrical Characteristics

DC Characteristics 1
(T.my=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
HIGH-level Vee=2.0V 1.5 1.2 - V
input VOItage V[H Vcc=4.5v 315 24 = V
Vee=6.0V 4.2 3.2 - v
LOW-level Vee=2.0V - 0.8 0.5 Vv
input voltage Vi Vec=4.5V - 2.1 1.35 V
Vee=6.0V - 2.8 1.8 Vv
Io=-20UA; Vc=2.0V 1.9 2.0 - \)
Io=-20uA; V=45V | 44 | 45 | - Vv
Ou't";&"'\;(';t"a ec_l;e Von | Vi=ViorVy | Io=-20uA: Vee=6.0YV | 59 | 6.0 | - | V
Io=-6.0mA; Vc=4.5V | 3.98 | 4.32 - V
Io=-7.8mA; V=6.0V | 5.48 | 5.81 - Vv
TIo=20uA; Vcc=2.0V ~ 0 0.1 V
LOW-level Io=20UA; Vcc=4.5V - 0 0.1 \
output voltage Vo Vi = Vi or Vi Io=20uA; Vcc=6.0V - 0 0.1 Vv
Io=6.0mA; Vcc=4.5V - 0.15 | 0.26 V
Io=7.8mA; Vc=6.0V - 0.16 | 0.26 \)
mpu’i Lerarléﬁge I Vi=Vcc or GND; Ve=6.0V - - | 1.0 | uA
Ou?pFu'i'f:Eartant Iy | Vi=Vi of Vi Vee=6.0V: Vo=V or GND | - | - | +1.0 | uA
supply current Iec Vi=Vec or GND; Io=0A; Vc=6.0V - - 8.0 uA
input
capagitance G i i 3.3 i PF
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DC Characteristics 2
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
HIGH-level Vee=2.0V 1.5 - - Vv
-lev

input voltage Vi Voc=4.5V 3.15 - - v
Vec=6.0V 4.2 - - Vv
Vee=2.0V - - 0.5 %
in;ﬁt"‘\’:’cﬁ‘ge Vi Vee=4.5V - - 135 | v
Vee=6.0V - - 1.8 \%
To=-20uA; Vcc=2.0V 1.9 - - Vv
Io=-20UA; Vcc=4.5v 4.4 - - Vv
Ou't";ft"'vgft"a eg:e Vo | Vi=VmorVy | Io=-20uA;Vec=6.0V | 59 | - Y
Io=-6.0mA; Vcc=4.5V | 3.84 - - V
Io=-7.8mA; Vcc=6.0V | 5.34 - - %
Io=20uA; Vc=2.0V - - 0.1 V
Io=20uA; Vc=4.5V - - 0.1 V
outl;a?l\tN\;lcﬁ:aegI]e Vou Vi=VyorVy | Io=20uA; Vec=6.0V - - 01 | V
Io=60mA, Vee=4.5V - - 0.33 V
Io=78mA, Vcc=6.ov - - 0.33 Y

input leakage _ v 9 ) )
current I Vi=Vcc or GND; V¢c=6.0V +1.0 uA

OFF-state _ VL E OV Vae } i
OUtpUt current Ioz V=V or VIL, Vcc—G.OV, Vo=Vcc or GND +5.0 uA
supply current Tcc Vi=Vec or GND; Io=0A; Vcc=6.0V - - 80 uA
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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
Vee=2.0V 1.5 - - \"
mﬁﬁ%ﬂ:ﬁ‘a’g'e Vi Vee=4.5V 315 - | - | v
Vee=6.0V 4.2 - - Vv
Vee=2.0V - - 0.5 Vv
Vec=6.0V - - 1.8 \
Io=-20UA; Vcc=2.0V 1.9 - - Vv
Io=-20uA; Vcc=4.5V 4.4 - = Vv
OuthIL?tH\;é?tvael_::e Vou Vi = Vi or Vo Io=-20uA; Vc=6.0V 5.9 - - V
Io=-6.0mA; Vcc=4.5V | 3.7 - - Vv
Io=-7.8MA; Vec=6.0V | 5.2 . - Vv
Io=20UA; Vcc=2.0V - - 0.1 V
Io=20UA; Vc=4.5V - - 0.1 Vv
outLp?l‘tN\;'cﬁ;’aeée Vo | Vi=VimorVi | 1o=20uA;Vee=6.0V | - | - |01 | V
I=6.0mA; V=45V | - - |04 | v
Io=7.8mA; Vcc=6.0V - - 0.4 Vv
'"pgf]:f::fge I Vi=Vee or GND; Vee=6.0V - - |+1.0 | wA
ou?pFuFt_ilartreent Ioz V=V or Vii; Vee=6.0V; Vo=Vcc or GND - - +10 uA
supply current Tec Vi=Vecc or GND; I0=0A; Vcc=6.0V - - 160 uA
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AC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
Vee=2.0V - 50 165 ns
pr%ietl;a?ign tp see Figure 6 Voc=4.5V - 18 | 33 | s
delay P Vee=5.0V; C.=15pF - 15 - ns
Vee=6.0V - 14 18 ns
_ Vee=2.0V - 41 150 ns
eSaEblg’ti%'; ten see Figure 7 Vec=4.5V - [ 15 [ 30 | ns
Vee=6.0V - 12 26 ns
- Vee=2.0V - 50 150 ns
di‘s)aEblé"t%”e tas see Figure 7 Voc=4.5V - 18 [ 30 | ns
Vee=6.0V - 14 26 ns
On output Vec=2.0V - | 14 | 60 | ns
o tt s ! Vee=4.5V - 5 12 ns
transition time see Figure 6 Ve=6.0V - 4 10 -
CP; HIGH or Vee=2.0V 80 19 - ns
pulse width tw LOW; Vec=4.5V 16 7 - ns
see Figure 6 Vee=6.0V 14 6 - ns
Dnto CP set Vee=2.0V 60 14 - ns
up time b see Figure 6 Vee=4.5V 12 > - =
Vee=6.0V 10 4 - ns
Dn to CP hold v =20V S e B
. th \ Vec=4.5V 5 -2 - ns
time see Figure 6 Ve=6.0V c 5 - -
Vee=2.0V 6.0 23 - MHz
maximum ¢ CP input; Vee=4.5V 30 70 - MHz
frequency mex see Figure 6 | Vcc=5.0V; C,=15pF - 77 - MHz
Vee=6.0V 35 83 - MHz
power
dissipation Cro per flip-flop; Vi=GND to Vcc ) 17 ) pF
capacitance
Note:

[1] toq is the same as tpn and teu.

[2] ten is the same as tpz and tpzn.

[3] tus is the sameastez and tewz.

[4] tiis the sameas trv. and trun.

[5] Gpp isused to determine the dynamic power dissipation (Pp in uW).
Po=Cpp XV xfix N+2(C x Ve’ xf,) where:
fi=input frequency in MHz; f,=output frequency in MHz;
C_.=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
¥(C x V2 xf,)=sum of outputs.
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AC 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
CPto Qn Vee=2.0V - - 205 ns
propagation tod see Figure 6 Vee=4.5V - - 41 ns
delay Vee=6.0V - - 35 ns
- Vee=2.0V - - 190 ns
eSaEm;Oﬁ%'; ten see Figure 7 Voc=4.5V - - 38 | ns
Vee=6.0V - - 33 ns
_ Vee=2.0V - - 190 ns
dgaEbléc‘t%”e tais see Figure 7 Vee=4.5V - - 138 | ns
Vee=6.0V - - 33 ns
) Vee=2.0V - - 75 ns
transition time te 33?3 ggﬁfgﬁ Vec=4.5V = - 15 ns
Vee=6.0V - - 13 ns
CP; HIGH or Vee=2.0V 100 - - ns
pulse width tw LOW; Vee=4.5V 20 - - ns
see Figure 6 Vee=6.0V 17 - - ns
Vee=2.0V 75 - - ns
Dn to CP - set- tsu see Figure 6 Vee=4.5V 15 - - ns
up time
Vee=6.0V 13 - - ns
Dn to CP hold oY 2 R T L
. th . Vec=4.5V 5 - - ns
time see Figure 6 Ve=6.0V c - - .
) ) . Vee=2.0V 4.8 - - MHz
Feteney | o h I;:;pu“; 6 Vec=4.5V 24 | - | - | MHz
Vcc=6.0V 28 - - MHz
Note:

[1] tpq is the same as tpy and ten.
[2] ten is the same as tez and tezu.
[3] tas is the same astrz and teiz.
[4] t: is the sameas tr. and try.
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AC Characteristics 3
(Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise spedified.)
Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
CPto Qn Vee=2.0V - - 250 ns
propagation tpa see Figure 6 Vec=4.5V - - 50 ns
delay Vee=6.0V - - 43 ns
- Vee=2.0V - - 225 ns
eSaEbI;Oti?nTe ten see Figure 7 Vee=4.5V - - 45 ns
Vee=6.0V - - 38 ns
- Vee=2.0V - - 225 ns
.O E to Qn tais see Figure 7 Vec=4.5V - - 45 ns
disable time Vec=6.0V ) 3 38 A
Vee=2.0V - - 90 ns
transition time t Qn g_utput; see Vec=4.5V - - 18 ns
igure 6
Vee=6.0V - - 15 ns
CP; HIGH or Vee=2.0V 120 - - ns
pulse width tw LOwW; Vc=4.5V 24 - - ns
see Figure 6 Vee=6.0V 20 - - ns
Vee=2.0V 90 - - ns
DnLtlg t(i:;eSEt' tsu see Figure 6 Vee=4.5V 18 - - ns
Vee=6.0V 15 - - ns
Vee=2.0V 5 - - ns
Pnto CPhold |y, see Figure 6 Vee=4.5V 5 | - | - | ns
Vee=6.0V 5 - - ns
) ) _ Vee=2.0V 4.0 - - MHz
?::;‘L";;‘c”; Finex CPF'%'ZL;E' i Vee=4.5V 20 | - | - | MHz
Vec=6.0V 24 - - MHz
Note:

[1] tpq is the same as tpn and tow.
[2] ten is the same as trze and tezn.
[3] tais is the same astrz and teuz.
[4] tiis the sameas tr and trh.
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Testing Circuit

AC Testing Circuit
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posifive
pulse Vi Vi
10 %
ov . N
I W 1
Vec Ve
Vi Vo RL 51—‘
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ae
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I
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.
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AC Testing Waveforms
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GND ——]
O_M—-
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Qn output Vu
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— l'—fTHL —"l e

Figure 6. Clock input (CP) to output (Qn) propagation delay, clock pulse width, data (Dn) to clock (CP)
set-up and hold times, output transition times (Qn) and maximum clock frequency
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Figure 7. 3-state enable and disable times

Measurement Points

Input Output

Type Vi Va Va Vy vy

SN74HC374 GND to Ve 0.5%Vcc 0.5xVee 0.1xVce 0.9%Vc
Test Data
Input Load S1 position
T
ype Vi | O C. R ten, ten | tezw, tenz (tezi, triz

SN74HC374 GND to Vcc ens 15pF, 50pF 1kQ open GND Vec
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Package Information

XBLW SN74HC374
Octal D-type flip-flop; positive edge-trigger; 3-state

- DIP-20
Size Dimensions In Millimeters Size Dimensions In Inches

Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)
A 3. 600 5. 330 A 0.142 0.210
Al 0.510 Al 0. 020
A2 3. 200 3. 600 A2 0.126 0.142
B 0. 360 0. 530 B 0.014 0.021
Bl 1. 52(BSC) Bl 0. 060 (BSC)
C 0. 204 0. 360 C 0. 008 0.014
D 25.70 26. 54 b} 1. 010 1. 040
El 6. 200 6. 750 El 0. 244 0. 260
E2 7.620 9. 300 E2 0. 300 0. 366
e 2. 54 (BSC) e 0. 100 (BSC)
L 3. 000 3. 600 L 0.118 0. 142

M P P P P

——f—

)

E1

rhr hr ot ot ot o e A
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- S01C-20-208mil

Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)
A 2.000 A 0.079
Al 0. 050 0. 250 Al 0. 002 0.010
A2 1. 650 1. 850 A2 0. 065 0.073
b 0. 350 0. 550 b 0.014 0. 022
c 0.150 0. 200 c 0. 006 0. 008
D 12. 25 12. 65 D 0.482 0. 498
E 7.600 8. 000 E 0.299 0.315
El 5.100 5.500 El 0.201 0.217
e 1. 270 e 0. 050
L 0. 550 | 0. 950 L 0. 022 | 0. 037
L1 1. 250 L1 0.049
0 0° | 8 0 0° | 8°

A HHHHHHHHAH |
|

77777777;{("“7%77777777 = =
e ®1.200 ot
e '
R e

T HT I ERF AT

D
| =
/> RO. 200 i \Jg _
Ninininininininintig
T e 1
-
13°
r
RO. 150
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T 1270 M= ¢
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- SOP-20

Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min(in) Max(in)
A 2.470 2.650 A 0. 097 0. 104
Al 0. 050 0. 300 Al 0. 002 0.012
A2 2.200 2. 440 A2 0. 087 0. 096
b 0. 350 0. 500 b 0.014 0. 020
¢ 0. 150 0. 300 [ 0. 006 0.012
D 12. 54 12. 94 D 0. 494 0. 509
E 10. 00 10. 60 E 0.394 0.417
El 7. 300 7.700 El 0. 287 0. 303
e 1. 270 (BSC) e 0. 050(BSC)
L 0. 400 1. 050 L 0. 016 0.041
L1 1. 300 1. 500 L1 0.051 0. 059
0 0° 8° 0 0° 8°
D

TR A |
il NNl

E1 |E

0o b b

L |
(I
T =]
=]
L]

L1
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XINBOLE Octal D-type flip-flop; positive edge-trigger; 3-state
E——
- TSSOP-20
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min( mm) Max ( mm) Symbol Min( in) Max (_in)
D 6. 400 6. 600 D 0,252 0.259
E 4. 300 4. 500 E 0. 169 0.177
b 0. 190 0. 300 b 0. 007 0.012
c 0. 090 0. 200 c 0. 004 0. 008
El 6. 250 6. 550 El 0. 246 0. 258
A 1. 200 A 0. 047
A2 0. 800 1. 000 A2 0.031 0. 039
Al 0. 050 0. 150 Al 0. 002 0. 006
e 0. 65 (BSC) e 0. 026 (BSC)
L 0. 500 | 0. 700 L 0. 020 0.028
il 0. 25 (TYP) H 0. 01 (TYP)
9 1° | 7° 0 1° | 7°
D
b

El
E

PIN 1

A2

[\
\
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Statement

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of
loss of personal injury or loss of property situation!

B XBLW product has not been licensed for life support, military and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from its use in these areas.

m  If any or all XBLW products (including technical data, services) described or contained in this document
are subject to any applicable local export control laws and regulations, they may not be exported without
an export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a
standalone device, the Customer should ultimately evaluate and test the device installed in the
Customer's product device.

B XBLW documentation is only allowed to be copied without any alteration of the content and with the
relevant authorization. XBLW assumes no responsibility or liability for altered documents.

B XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive
to provide customers with better performance and better quality products.
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