4LVC377

Octal D-type flip-flop with data enable; positive-edge trigger
Product data sheet B

1. General description

The 74LVC377 is a low-voltage, Si-gate CMOS device superior to most advanced CMOS
compatible TTL families.

The 74LVC377 has eight edge-triggered D-type flip-flops with individual inputs (D) and
outputs (Q). A common clock input (CP) loads all flip-flops simultaneously when data
enable input (E) is LOW. The state of each D input, one set-up time before the
LOW-to-HIGH clock transition, is transferred to the corresponding output (Qn) of the
flip-flop. Input E must be stable only one set-up time prior to the LOW-to-HIGH transition
for predictable operation.

2. Features

Wide supply voltage range from 1.2 Vto 3.6 V
Inputs accept voltages up to 5.5 V
CMOS low power consumption
Direct interface with TTL levels
Output drive capability 50 Q transmission lines at 125 °C
Complies with JEDEC standard:
0 JESD8-B/JESD36 (2.7 Vt0 3.6 V)
m ESD protection:
[0 HBM EIA/JESD22-A114-B exceeds 2000 V
[0 MM EIA/JESD22-A115-A exceeds 200 V
m Specified from -40 °C to +85 °C and from -40 °C to +125 °C

3. Quick reference data

Table 1:  Quick reference data
GND =0V, Tgmp =25°C.

Symbol Parameter Conditions Min  Typ Max Unit

tPHL, propagation delay CP to Ve =3.3V; C_ =50 pF; - 4.6 - ns

tpLH Qn R, =500 Q

C input capacitance - 5.0 - pF

frmax maximum clock Vec =33V - 330 - MHz
frequency
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Philips Semiconductors 74LVC377

. Octal D-type flip-flop with data enable; positive-edge trigger

Table 1:  Quick reference data ...continued
GND =0V, Tgmp =25°C.

Symbol Parameter Conditions Min  Typ Max Unit

Crp power dissipation e - 22 - pF
capacitance per flip-flop

[1] Cpp is used to determine the dynamic power dissipation (Pp in pW).
Pp = Cpp % V(;(;2 xfix N+ Z(C x Vccz x fo) where:
fi = input frequency in MHz;
fo = output frequency in MHz;
C, = output load capacitance in pF;
Vcc = supply voltage in V;
N = number of inputs switching;
5(CL x Vec? x fo) = sum of the outputs.
[2] The condition is V|, = GND to V¢c.

4. Ordering information

Table 2:  Ordering information

Type number |Package

Temperature range |Name Description Version
74LVC377D -40 °C to +125 °C S020 plastic small outline package; 20 leads; SOT163-1
body width 7.5 mm
74LVC377DB -40°Cto +125 °C SSOP20  plastic shrink small outline package; 20 leads; SOT339-1
body width 5.3 mm
74LVC377PW -40°Cto +125 °C TSSOP20 plastic thin shrink small outline package; 20 leads; SOT360-1

body width 4.4 mm

5. Functional diagram
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Fig 1. Logic symbol Fig 2. 1EC logic symbol
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Philips Semiconductors 74LVC377

. Octal D-type flip-flop with data enable; positive-edge trigger

7. Functional description

7.1 Function table

Table 4:  Function table [

Operating mode | Control Input Output
CP E Dn Qn

Load 1 1 I h H

Load O 1 I I L

Hold 1 h X no change

Do nothing X H X no change

[1] H=HIGH voltage level;
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition;
L = LOW voltage level;
| = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition;
1 = LOW-to-HIGH CP transition;
X =dontcare.

8. Limiting values

Table 5:  Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to
GND (ground = 0 V).

Symbol Parameter Conditions Min  Max Unit
Vee supply voltage -05 +6.5 \%
V| input voltage [l -05 +55 \Y
Vo output voltage [ -05 Vec+05 V
lik input diode current V<0V - -50 mA
lo output source or sink Vo =0V to Ve - +50 mA
current

lok output diode current Vo >VccorVo<0V - +50 mA
lcc, Vcc or GND current - +100 mA
IenD

Tstg storage temperature -65  +150 °C
Piot total power dissipation Tamp=-40°Cto+125°C [ - 500 mwW

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

[2] For SO20 packages: above 70 °C derate linearly with 8 mW/K.
For (T)SSOP20 packages: above 60 °C derate linearly with 5.5 mWI/K.

9397 750 14589 © Koninklijke Philips Electronics N.V. 2005. Al rights reserved.
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74LVC377

Octal D-type flip-flop with data enable; positive-edge trigger

9. Recommended operating conditions

Table 6:  Recommended operating conditions
Symbol Parameter Conditions Min  Typ Max Unit
Vee supply voltage maximum speed performance 2.7 - 3.6 \Y,
low-voltage applications 1.2 - 3.6 \%
\Y/ input voltage 0 - 5.5 \%
Vo output voltage 0 - Vee V
Tamb ambient temperature in free air -40 - +125 °C
tr, tf input rise and fall Vee=12Vto27V 0 - 20 ns/\V
times Ve =27V 10 3.6V 0 ) 10 nsv
10. Static characteristics
Table 7:  Static characteristics
At recommended operating conditions; voltages are referenced to GND (ground = 0V).
Symbol Parameter Conditions Min Typ Max Unit
Tamb = —40 °C to +85 °C [l
ViH HIGH-level input voltage Vec=1.2V Vee - - \
Vee=27Vt03.6V 2.0 - - \%
Vi LOW-level input voltage Vec=1.2V - - GND V
Vee=27Vt03.6V - - 0.8 \Y
VoH HIGH-level output voltage V|, =V or V_
lo=-100 pA; Vcc =2.7V1t0 3.6 V Vee = 0.2 Ve - \Y,
lo=-12mA;Vcc =27V Vec—-05 - - \%
lo=-18 MA; Vcc=3.0V Vec-0.6 - - \Y,
lo =-24 mA; Vcc=3.0V Vec—-0.8 - - \%
VoL LOW-level output voltage V=V or V.
lo =100 YA; Vcc =2.7V10 3.6 V - - 0.2 \%
lo=12mA;Vcc =27V - - 0.4 \%
lo =24 mA;Vcc=3.0V - - 0.55 \%
I input leakage current Veec=3.6V,;V,=55Vor GND - +0.1 5 HA
lcc quiescent supply current Vee =3.6 V; V= Ve or GND; - 0.1 10 HA
lo=0A
Alce additional quiescent supply Vcc=2.7V1t03.6V;V,=Vcc—-0.6V; - 5 500 HA
current lo=0A
C input capacitance - 5.0 - pF
Tamp = —40 °C to +125 °C
ViH HIGH-level input voltage Vee=12V Vce - - \%
Vec=27V1i03.6V 2.0 - - \%
Vi LOW-level input voltage Vee=12V - - GND V
Vec=27V1i03.6V - - 0.8 \%
9397 750 14589 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
Product data sheet 5 of 16



Philips Semiconductors 74LVC377

. Octal D-type flip-flop with data enable; positive-edge trigger
Table 7:  Static characteristics ...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0V).
Symbol Parameter Conditions Min Typ Max Unit
VoH HIGH-level output voltage V|, =V or V_
lo =-100 pA; Vcc =2.7V1t03.6 V Vee - 0.3 Vece - \%
lo=-12mA;Vcc =27V Vec —0.65 - - \%
lo =-18 mA; Vcc=3.0V Vec - 0.75 - - \%
lo =-24 mA; Vcc=3.0V Vee -1 - - \%
VoL LOW-level output voltage  V,=Vyor V.
lo =100 YA; Vcc =2.7V103.6 V - - 0.3 \%
lo =12 mA; Vcc =2.7V - - 0.6 \%
lo =24 mA;Vcc=3.0V - - 0.8 \%
It input leakage current Vee=3.6V; V=55V or GND - - +20 HA
lcc quiescent supply current Vce = 3.6V, V|, =Vcc or GND; - - 40 HA
lo=0A
Alcc additional quiescent supply Vec=2.7V1t03.6V;V,=Vcc-0.6V; - - 5 mA
current lo=0A

[1] All typical values are measured at Vcc = 3.3 V and Ty = 25 °C.

11. Dynamic characteristics

Table 8:  Dynamic characteristics
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 6.

Symbol Parameter Conditions Min Typ Max Unit
Tamp = —40 °C to +85 °C 1L
tPHL, propagation delay see Figure 4
toLn CPtoQn Vee= 1.2V - 150 - ns
Vee =27V 15 4.9 7.9 ns
Vec=3.0Vto3.6V [ 15 4.6 7.6 ns
tw clock pulse width HIGH or  see Figure 4
LOW Vee= 12V - - - ns
Vee =27V 5.0 1.6 - ns
Vec=3.0Vto3.6V [ 4 1.0 - ns
tsu set-up time
EtoCP see Figure 5
Vee=1.2V - - ns
Vee =27V 5.0 0.6 - ns
Vec=3.0Vto3.6V 23 0.2 - ns
Dn to CP see Figure 5
Vee=1.2V - - - ns
Vee =27V 3.0 1.0 - ns
Vec=3.0Vto3.6V 20 0.7 - ns
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Philips Semiconductors 74LVC377

. Octal D-type flip-flop with data enable; positive-edge trigger
Table 8:  Dynamic characteristics  ...continued
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 6.
Symbol Parameter Conditions Min Typ Max Unit
th hold time E to CP
EtoCP see Figure 5
Vee=1.2V - - - ns
Vec =27V 0 -1.0 - ns
Vec=3.0Vto3.6V 210 0 - ns
Dn to CP see Figure 5
Vee=1.2V - - - ns
Vec =27V 0 -1.1 - ns
Vec=3.0Vto3.6V 0 -1.0 - ns
frmax maximum clock frequency see Figure 4
Vee =12V - - - MHz
Vee =27V 150 - - MHz
Vec=3.0Vto3.6V 2 150 330 - MHz
tsk(0) skew Vcc=3.0Vto3.6V Bl - - 1.0 ns
Crp power dissipation @l - 22 - pF

capacitance per flip-flop
Tamb = —40 °C to +125 °C

tPHL, propagation delay see Figure 4
tpLH CPto Qn Vee= 1.2V i} _ ) ns
Vec =27V 15 - 10 ns
Vec=3.0Vio3.6V 15 - 9.5 ns
tw clock pulse width HIGH or  see Figure 4
LOW Vee= 1.2V - - - ns
Vec =27V 5.0 - - ns
Vec=3.0Vio3.6V 4.0 - - ns
tsu set-up time
EtoCP see Figure 5
Vee =12V - - ns
Vec =27V 5.0 - - ns
Vec=3.0Vio3.6V 3.0 - - ns
Dnto CP see Figure 5
Vee =12V - - - ns
Vec =27V 3.0 - - ns
Vec=3.0Vio3.6V 2.0 - - ns
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Philips Semiconductors 74LVC377

. Octal D-type flip-flop with data enable; positive-edge trigger
Table 8:  Dynamic characteristics  ...continued
Voltages are referenced to GND (ground = 0 V), for test circuit see Figure 6.
Symbol Parameter Conditions Min Typ Max Unit
th hold time E to CP
EtoCP see Figure 5
Vee=1.2V - - - ns
Vec =27V 0 - - ns
Vec=3.0Vto3.6V 1.0 - - ns
Dnto CP see Figure 5
Vee=1.2V - - - ns
Vec =27V 0 - - ns
Vec=3.0Vto3.6V 0 - - ns
frmax maximum clock frequency see Figure 4
Vee =12V - - - MHz
Vee =27V 150 - - MHz
Vec=3.0Vto3.6V 150 - - MHz
tsk(0) skew Vcc=3.0Vto3.6V Bl - - 1.5 ns

[1] Typical values are measured at Tamp = 25 °C.
[2] Typical value is measured at Vcc = 3.3 V.
[3] Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.
[4] Cpp is used to determine the dynamic power dissipation (Pp in pW).
Pp = Cpp X V2 x fi x N + Z(C x V2 x f,) where:
fi = input frequency in MHz;
fo = output frequency in MHz;
C. = output load capacitance in pF;
Vcc = supply voltage in V;
N = number of inputs switching;
5(CL x Vcc? x fo) = sum of the outputs.
[5] The condition is V; = GND to V¢c.
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Philips Semiconductors 74|_VC377

. Octal D-type flip-flop with data enable; positive-edge trigger
TSSOP20: plastic thin shrink small outline package; 20 leads; body width 4.4 mm SOT360-1
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DIMENSIONS (mm are the original dimensions)
UNIT mgx. Al | Az | As bp ¢ DM | E@| e HE L Lp Q v w y zM | o
mm | 13| 532 | 080 | %5 | 010 | 0s | 64 | 43 | 9% | 62 | * | oso | 0a | 02 |03 | 01| g5 | G

Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION EC JEDEC JETA PROJECTION

SOT360-1 MO-153 = @

Fig 9. Package outline SOT360-1 (TSSOP20)
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