[4ALVT16374

16-bit edge-triggered D-type flip-flop; 3-state

Product data sheet .

1. General description

2. Features

The 74ALVT16374 is a high performance BiCMOS product designed for V¢ operation at
2.5V or 3.3 V with I/O compatibility up to 5 V.

This device is a 16-bit edge-triggered D-type flip-flop featuring non-inverting 3-state
outputs. The device can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the
positive transition of the clock (CP), the Q outputs of the flip-flop take on the logic levels
set up at the D inputs.

16-bit edge-triggered flip-flop
5V 1/O compatible
3-state buffers
Output capability: +64 mA and —32 mA
TTL input and output switching levels
Input and output interface capability to systems at 5 V supply
Bus-hold data inputs eliminate the need for external pull-up resistors to hold unused
inputs
Live insertion and extraction permitted
Power-up reset
Power-up 3-state
No bus current loading when output is tied to 5 V bus
Latch-up protection exceeds 500 mA per JESD78
Electrostatic discharge protection:
[J MIL STD 883 method 3015: exceeds 2000 V
[J Machine model: exceeds 200 V
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. 16-bit edge-triggered D-type flip-flop; 3-state

3. Quick reference data

Table 1:  Quick reference data

Tamp =25°C.
Symbol  Parameter Conditions Min  Typ Max Unit
Vee=25V
tPLH propagation delay nCP to nQx  C,. =50 pF - 2.6 - ns
tPHL propagation delay nCP to nQx  C, =50 pF - 2.8 - ns
Ci input capacitance nCP and nOE V, =0V or Vcc - 3 - pF
Co output capacitance outputs disabled; - 9 - pF
Vo=0VorVcc
lcc supply current outputs disabled - 40 - HA
Vec =33V
tPLH propagation delay nCP to nQx  C, =50 pF - 2.1 - ns
tPHL propagation delay nCP to nQx  C, =50 pF - 2.3 - ns
Ci input capacitance nCP and nOE V, =0V or V¢ - 3 - pF
Co output capacitance outputs disabled,; - 9 - pF
Vo =0V orVcc
lcc supply current outputs disabled - 40 - HA
4. Ordering information
Table 2:  Ordering information
Type number Package
Temperature range |Name Description Version

74ALVT16374DGG -40°Cto +85 °C TSSOP48  plastic thin shrink small outline package; 48 leads; SOT362-1
body width 6.1 mm

74ALVT16374DL -40 °C to +85 °C SSOP48 plastic shrink small outline package; 48 leads; body SOT370-1
width 7.5 mm
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7. Functional description

16-bit edge-triggered D-type flip-flop; 3-state

7.1 Function table

Table 4:  Function table [

Input

nOE ‘nCP ‘an
L 1 |

L 1 h

L NC X

H NC X

H 1 nDx

Internal register

L

H
NC
NC
nDx

Output

Operating mode

nQx

load and read register

hold

disable outputs

[1] H=HIGH voltage level;

h = HIGH voltage level one setup time prior to the HIGH-to-LOW clock transition;

L = LOW voltage level;

| = LOW voltage level one setup time prior to the HIGH-to-LOW clock transition;

NC = no change;
X =don't care;
Z = high-impedance OFF-state;

t = LOW-to-HIGH clock transition.

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

Vee supply voltage

\/ input voltage

Vo output voltage

lik input diode current
lok output diode current
lo output current

Tstg storage temperature
T junction temperature

Conditions

output in OFF-state or

HIGH-state
V<0V
Vo<0V

output in LOW-state
output in HIGH-state

Min Max Unit
-0.5 +4.6 \%
al -05 +7.0 \Y
[l -5 +7.0 \%
- -50 mA
- =50 mA
- 128 mA
- -64 mA
-65 +150 °C
a - 150 °C

[1] The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings

are observed.

[2] The performance capability of a high-performance integrated circuit in conjunction with its thermal
environment can create junction temperatures which are detrimental to reliability.
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. 16-bit edge-triggered D-type flip-flop; 3-state

9. Recommended operating conditions

Table 6:  Recommended operating conditions

Symbol Parameter Conditions Min Typ Max Unit

Vec=25V+02V

Vee supply voltage 2.3 - 2.7 \%

\Y/ input voltage 0 - 55 \%

ViH HIGH-level input voltage 1.7 - - \%

Vi LOW-level input voltage - - 0.7 \%

loH HIGH-level output current - - -8 mA

loL LOW-level output current  none - - 8 mA
duty cycle < 50 %; - 24 mA
f=1kHz

A/AV input transition rise or fall outputs enabled - - 10 ns/\V

rate

Tamb ambient temperature -40 - +85 °C

Vee=3.3V+0.3V

Vee supply voltage 3.0 - 3.6 \%

\/ input voltage 0 - 55 \%

ViH HIGH-level input voltage 2.0 - - \%

Vi LOW-level input voltage - - 0.8 \%

lon HIGH-level output current - - -32 mA

loL LOW-level output current  none - - 32 mA
duty cycle < 50 %; - - 64 mA
f>1kHz

At/AV input transition rise or fall outputs enabled - - 10 ns/V

rate
Tamb ambient temperature -40 - +85 °C

10. Static characteristics

Table 7:  Static characteristics
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).
Tamp =—40°C to +85°C.

Symbol Parameter Conditions Min Typ Max Unit

Vee=25Vv+0.2VvHa

Vik input diode voltage Vee =23V, lik=-18 mA - -0.85 -1.2 \%

VoH HIGH-level output voltage Vee=2.3V103.6V,loy=-100 pA Vee = 0.2 Vee - \
Vee=2.3V, oy =-8 mA 1.8 2.1 - \Y,

VoL LOW-level output voltage Vee =23V, loL =100 pA - 0.07 0.2 \
Vee=2.3V; oL =24 mA - 0.3 0.5 \Y,

VRsT power-up LOW-state output Vcc = 2.7 V; lo = 1 mA, [a - - 0.55 \%

voltage V| =Vcc or GND

9397 750 15193 © Koninklijke Philips Electronics N.V. 2005. Al rights reserved.
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Table 7: Static characteristics

Tamp = —40°C to +85°C.

16-bit edge-triggered D-type flip-flop; 3-state

...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Typ Max Unit
I input leakage current
control pins Vce =2.7V; Vy=Vcc or GND - 0.1 +1 HA
Vec=0Vor27V;V,=55V - 0.1 10 A
1/0 data pins Vee =27V, V)= Ve Bl - 0.1 1 PA
Vec=27V;V,=0V Bl - +0.1 -5 A
lorr output power-down current  Vec=0V;VjorVo=0Vto45V - 0.1 +100 pA
IHoLD bus hold current D inputs Vee=23V;V, =07V @p - 90 - HA
Vee=23V;V, =17V “p - -10 - HA
lex external current into output  output in HIGH-state when - 10 125 HA
Vo>Vce; Vo=55V;Vec =23V
lpu power-up 3-state output Veec£1.2V; Vo =0.5V 1o Vg 6 - 1 100 HA
current V| = GND or V¢c; nOE = don't care
Ipp power-down 3-state output  Vec < 1.2 V; Vo = 0.5 Vto Veg; e - 1 100 PA
current V| = GND or Vcc; nOE = don't care
loz 3-state OFF-state output Veec=2.7V;V,=VgorV,
current output HIGH: Vo = 2.3V - 05 5 A
output LOW; Vo = 0.5V - +0.5 -5 HA
lcc supply current Vce =2.7V; V) =Vcc or GND;
lo=0A
outputs HIGH-state - 0.04 0.1 mA
outputs LOW-state - 2.7 4.5 mA
outputs disabled m - 004 0.1 mA
Alcc additional supply current per Vcc = 2.3V to 2.7 V; one input at 8 - 0.04 0.4 mA
input pin Vee — 0.6 V; other inputs at
Vcc or GND
Ci input capacitance nCP and  V; =0V or Vcc - 3 - pF
nOE
Co output capacitance outputs disabled; Vo =0V or Ve - 9 - pF
Vec=3.3V+03VE
Vik input clamp voltage Vec=3.0V; lk=-18 mA - -0.85 -1.2 \
Vou HIGH-level output voltage Vcec=3.0V10 3.6V, loy=-100 pA Vce — 0.2 Ve - \%
Vee=3.0V,; lpy =-32 mA 2.0 2.3 - \%
VoL LOW-level output voltage Vce=3.0V; gL =100 pA - 0.07 0.2 \%
Vee=3.0V; gL =16 mA - 0.25 0.4 \%
Veec=3.0V; oL =32 mA - 0.3 0.5 \Y,
Vee=3.0V; I =64 mA - 0.4 0.55 \%
VRsT power-up LOW-state output Vcc =3.6 V; lg = 1 mA,; 2 - - 0.55 \%
voltage V| =Vcc or GND
9397 750 15193 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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Table 7:  Static characteristics  ...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).
Tamp =—40°C to +85°C.

Symbol Parameter Conditions Min Typ Max Unit
I input leakage current
control pins Vce =3.6V; V| =Vcc or GND - 0.1 +1 HA
Vec=0Vor3.6V;V,=55V - 0.1 10 A
1/0 data pins Vee =3.6V; V) =Vce Bl - 0.1 1 PA
Vec=36V; V=0V Bl - 0.1 -5 A
lorr output power-down current  Vec=0V;VjorVo=0Vto45V - 0.1 +100 pA
lHoLD bus hold current D inputs Vee=3.0V; V=08V Bl 75 130 - HA
Vee =3.0V;V,=2.0V Bl -75 -140 - HA
Vec=0Vt036V;V, =36V Bl +500 - - A
lEx external current into output  output in HIGH-state when - 10 125 HA
Vo >Vee; Vo=55V;Vee=3.0V
Ipy power-up 3-state output Vee<1.2V; Vo =0.5Vto Ve o . 1 +100 pA
current V| =Vcc or GND; nOE = don't care
IpD power-down 3-state output  Vec<1.2V; Vo= 0.5Vto Vcc; (o . 1 +100 pA
current V| =V¢c or GND; nOE = don't care
loz 3-state OFF-state output Vee=3.6V;V,=VyorV,
current output HIGH; Vo = 3.0 V - 05 5 1y
output LOW; Vo =0.5V - +0.5 -5 HA
Icc supply current Vce =3.6V; V,=GND or Vcc;
lo=0A
outputs HIGH-state - 0.04 0.1 mA
outputs LOW-state - 3.7 6 mA
outputs disabled m - 0.04 0.1 mA
Alce additional supply current per Vcc =3.0 V to 3.6 V; one input at 8 - 0.04 0.4 mA
input pin Vce = 0.6 V; other inputs at
Vcc or GND
Ci input capacitance nCP and VvV, =0V or Vcc - 3 - pF
nOE
Co output capacitance outputs disabled; Vo =0 V or Ve - 9 - pF

[1] Typical values are at Vcc = 2.5V and Tymp = 25 °C.

[2] For valid test results, data must not be loaded into the flip-flops (or latches) after applying power.
[3] Unused pins at V¢ or GND.

[4] Not guaranteed
[5] This is the bus-hold overdrive current required to force the input to the opposite logic state.

[6] This parameter is valid for any V¢ between 0 V and 1.2 V with a transition time of up to 10 ms. From Vgc =1.2VtoVec =25V +£0.2V
a transition time of 100 ps is permitted. This parameter is valid for Tamp = 25 °C only.

[7] lcc is measured with outputs pulled to Ve or GND.
[8] This is the increase in supply current for each input at the specified voltage level other than V¢ or GND.
[9] Typical values are at Vcc = 3.3 V and Tamp = 25 °C.

[10] This parameter is valid for any V¢ between 0 V and 1.2 V with a transition time of up to 10 ms. From Vgc =1.2V1to Vec=3.3V 0.3V
a transition time of 100 ps is permitted. This parameter is valid for Tamp = 25 °C only.
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11. Dynamic characteristics

16-hit edge-trigg

ered D-type flip-flop; 3-state

Table 8:

Dynamic characteristics

Tamp =—-40°C to +85°C; GND = 0 V; for test circuit see Figure 9.

Symbol

Parameter

Vec=25V+02vi

fmax
tpLH
tpHL
tpzH
tpzL
tpHz
tpLz
tsu(H)
tsu()
th(H)
thw)
twH

twi

maximum clock frequency
propagation delay nCP to nQx
propagation delay nCP to nQx
output enable time to HIGH-level
output enable time to LOW-level
output disable time from HIGH-level
output disable time from LOW-level
setup time HIGH nDx to nCP
setup time LOW nDx to nCP

hold time HIGH nDx to nCP

hold time LOW nDx to nCP

nCP pulse width HIGH

nCP pulse width LOW

Vec=3.3V+03VvA

fmax
tpLH
tpHL
tpzH
tpzL
tpHz
trLz
tsu(H)
tsu()
th(H)
thn)
twH

twi

maximum clock frequency
propagation delay nCP to nQx
propagation delay nCP to nQx
output enable time to HIGH-level
output enable time to LOW-level
output disable time from HIGH-level
output disable time from LOW-level
setup time HIGH nDx to nCP
setup time LOW nDx to nCP

hold time HIGH nDx to nCP

hold time LOW nDx to nCP

nCP pulse width HIGH

nCP pulse width LOW

Conditions

see Figure 5
see Figure 5
see Figure 5
see Figure 6
see Figure 7
see Figure 6
see Figure 7
see Figure 8
see Figure 8
see Figure 8
see Figure 8
see Figure 5
see Figure 5

see Figure 5
see Figure 5
see Figure 5
see Figure 6
see Figure 7
see Figure 6
see Figure 7
see Figure 8
see Figure 8
see Figure 8
see Figure 8
see Figure 5
see Figure 5

Min

150
15
15
1.0
1.0
2.0
1.0
1.0
15
0.5
0.5
15
15

250
1.0
1.0
1.0
1.0
1.0
1.0
1.0
15
0.5
0.5
15
15

Typ Max Unit
- - MHz
2.6 4.2 ns
2.8 45 ns
34 5.6 ns
2.6 4.7 ns
2.7 4.4 ns
2.0 3.3 ns
0 - ns
0.4 - ns
0 - ns
0 - ns
- - ns
- - ns
- - MHz
2.1 3.2 ns
2.3 3.2 ns
2.3 3.8 ns
2.0 3.2 ns
2.7 4.2 ns
2.6 3.6 ns
0 - ns
0 - ns
0 - ns
0 - ns
- - ns
- - ns

[1] Typical values are at Vcc = 2.5 V and Tymp = 25 °C.
[2] Typical values are at Vec = 3.3 V and Tymp = 25 °C.
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13. Package outline

TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1 mm SOT362-1
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c r 1 N Y
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pin 1 index *J %)
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g -2
0 25 5mm
. |
scale
DIMENSIONS (mm are the original dimensions).
A
UNIT | S| AL | Az | As bp c Db | E@ | e He L Lp Q v w y z ]
0.15 | 1.05 0.28 0.2 12.6 6.2 8.3 0.8 0.50 0.8 8°
mm 12 0.05 | 0.85 025 0.17 0.1 12.4 6.0 05 7.9 L 0.4 0.35 025 | 008 01 0.4 0°
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 JEITA PROJECTION
SOT362-1 MO-153 = @
Fig 10. Package outline SOT362-1 (TSSOP48)
9397 750 15193 © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
14 of 18

Product data sheet



	1. General description
	2. Features
	3. Quick reference data
	4. Ordering information
	5. Functional diagram
	6. Pinning information
	6.1 Pinning
	6.2 Pin description

	7. Functional description
	7.1 Function table

	8. Limiting values
	9. Recommended operating conditions
	10. Static characteristics
	11. Dynamic characteristics
	12. Waveforms
	13. Package outline
	14. Revision history
	15. Data sheet status
	16. Definitions
	17. Disclaimers
	18. Trademarks
	19. Contact information
	20. Contents



