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7/4VHC16374

16-BIT D-TYPE FLIP FLOP
WITH 3-STATE OUTPUTS NON INVERTING

HIGH SPEED:

fMAX =185 MHz (TYP) at VCC =5V

= LOW POWER DISSIPATION:
lcc = 4 UA (MAX.) at TA=25°C

= HIGH NOISE IMMUNITY:
VNIH = Vi = 28% Ve (MIN.)

= POWER DOWN PROTECTION ON INPUTS

= SYMMETRICAL OUTPUT IMPEDANCE:
llonl = loL = 8 mA (MIN)

= BALANCED PROPAGATION DELAYS:
tpLH OtpHL

= OPERATING VOLTAGE RANGE:
Vcc(OPR) = 2V to 5.5V

= PIN AND FUNCTION COMPATIBLE WITH
74 SERIES 16374

= IMPROVED LATCH-UP IMMUNITY

« LOW NOISE: Vo p = 0.9V (MAX.)

DESCRIPTION

The 74VHC16374 is an advanced hw«h-sveed
FLIP FLOP with 3 STATE Ol PJUTs NON
INVERTING fabricated with suk-n.icron silicor
gate and double-layer meta! wiring C2MOS
technology.

These 16 bit D-TYTE tip-fiop is controllzd b 7 two
clock inputs (CK) «nd two output «nablc inputs
(nOE). The cevice can be usel as wo 8-bit
flip-flops ar ore 16-bit flip-flor.

On thc pesitive transiticn of the clock, the Q
ouvwne will be set *o the logic state that were
setup at the D inpute.

\vhile the (OEj inpucis low, the outputs will be in
a normal legic state (high or low logic level); while
OE is high, th.e outputs will be in a high impedance
stato.

Thne cutput control does not affect the internal op-
eration of flip-flops; that is, the old data can be re-
tained or the new data can be entered even while
the outputs are off.

Power down protection is provided on all inputs
and 0 to 7V can be accepted on inputs with no
regard to the supply voltage. This device can be
used to interface 5V to 3V.

All inputs and outputs are equipped with protec-
tion circuits against static discharge, giving them
2KV ESD immunity and transient excess voltage.
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TSSOP
ORDER CODES 2N
PACKAGE TUBE T&PR
Tssop I | 74vHi16374TTR
PIN CCNNECTION
57 —
108 . [| N4 1CK
‘2] 147 1D
1Q, 3] N4 1D,
GND 4] N4 GND
‘ 1Q; s N4t 1D,
105 6] M43 1D3
Vee 70 4z Vee
1Q, s N4t 1D,
1Qs 9] N4 1Ds
GND 10 ] 3 GND
1Q 1] Nss 1D¢
1Q; 12] Ns7 1Dy
2Qq 13 ] N3 2Dg
2Qq 1] N3 2Dy
GND 15 ] 34 GND
2Q, 16 ] N33 2D,
2Q; 17] N32 2D;
Vee 18] st Ve
2Q, 19| N3 2D,
2Qs 2] N29 2Ds
GND 21 ] 28 GND
2Q¢ 22] N2z 2Dg
2Q; 23] N2 2D,
20E 24 [] N2s 2CK

1/11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6516967/74VHC16374TTR.html

74VHC16374

INPUT EQUIVALENT CIRCUIT

INPUT
o I -
ESD A-———- A
PROTEC.
GND |GND | GND
SC11940

PIN DESCRIPTION

IEC LOGIC SYMBOLS

PIN No SYMBOL | NAME AND FUNCTION
1 10E 3 State Output Enable
Input (Active LOW)
2,3,5,6,8,9, 1Q0to |3-State Outputs
11, 12 1Q7
13, 14,16, 17, 2Q0to |3-State Outputs
19, 20, 22, 23 2Q7
24 20E 3 State Output Enable
Input (Active LOW)
25 2CK Clock Input /1.QW-tr-+ IGH
Edge Trigyer,
36, 35, 33, 32, |2DO0 to 2D7 | Daix ‘np.is
30, 29, 27, 26 (Y
47,46, 44,43, | 1D0 to 107 ' Dita Inputs
41, 40, 38, 37
48 1cK Clock Input (LOW-to-HIGH
X Edge Trigger)
4,10, 15,24, GND Ground (0V)
28,34, 2 45
|_7, id, 31,42 Vee Positive Supply Voltage

TRUTH TABLE

INPUTS OUTPUTS
OE CK D Q
H X X z
L 1L X NO CHANGE
L I L L
L I H H
X : Don’t Care

Z : High Impedance
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108 1]
10y 2]
1Q, s3]
GND 4[]
1Q; s
1Q; 6]

1Q, &
1Qs off
GND 1o ]
1Q¢ 1]
1Q; 12]
2Qq 13]
2Qy 14
GND 15 ]
2Q, 18]
205 17 ]
Vee 18]
2Q, 19 ]
2Qs 20 ]
GND 21 [
2Qg 22]
2Q; 23]
20E 2]

[ 48
47
[ 45
45
[] 44
43
42
4t
40
[ 39
38
137
36
35
1E3
33
32
31
[ s0
[ 29
[ 28
27
26
25

PC12010
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74VHC16374

LOGIC DIAGRAM

nDO nD1 nD2 nD3 nD4 nD5 nD6 nD7

CK CK CK CK CK : CK ¢ CK CK ¢

VR el s s B

MRS 2F 3% 28 2 O

\
nQO nQ1 nQ2 nQ3 nQ4 nQ5

nQ7
This logic diagram has not to be used to estimate propagation delays Y\~
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage - -0.5t0+7.0 \Y
A DC Input Voltage -0.5t0 +7.0 \%
Vo  |DC Output Voltage -/ -0.5t0 Ve + 0.5 v
Ik DC Input Diode Current -20 mA
lok DC Output Diode Current \ < +20 mA
lo DC Output Current +25 mA
ICC or IGND DC VCC or Grounr: Curent +75 mA
Tstg Storage Temncraclie -65 to +150 °C
T Lead TuerErEJre (10 sec) 300 °C

Absolute Maximum r-.tings are those values beyond which damage to the device may occur. Functional operation under these conditions is
not implied

RECONNMENDED OPERATING CONDITIONS

| Symbol Parameter Value Unit
Vee Supply Voltage 2to 5.5 \%
\ Input Voltage 0to 5.5 \%
Vo Output Voltage 0to Vee \%
Top Operating Temperature -55to 125 °C
dt/d Input Rise and Fall Time (note 1) (Ve = 3.3 +0.3V) 0to 100 "
v (Vec =5.0£0.5V) 0to0 20 ne

1) Vj from 30% to 70% of Ve
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74VHC16374

DC SPECIFICATIONS

Test Condition Value
Symbol Parameter Vee Ta = 25°C -40 to 85°C |-55t0 125°C | Unit
V) Min. | Typ. |Max. |Min. |[Max. |Min. Max.
ViH High Level Input 2.0 15 15 15
Voltage
g 3-50;0 0.Vee 0.7Vee 0.7Vee v
Vi Low Level Input 2.0 0.5 0.5 0.5
Voltage
9 solo 03Vec 03Vec 03Vee| ¥
VoH High Level Output 2.0 1o=-50 pA 1.9 2.0 1.9 1.9
Voltage 3.0 lo=-50 pA 29 | 30 2.9 2.9 |
4.5 1o=-50 pA 4.4 4.5 4.4 4.4 \%
3.0 lo=-4 mA 2.58 2.48 | 2.4
45 Io=-8 MA 3.94 3.8 3.7
VoL |Low Level Output 2.0 16=50 pA 0.0 | 0.1 0.1 0.1
Voltage 3.0 15=50 pA 00 | 01 01 0.1
45 10=50 pA .0 _;_ 1 0.1 0.1 \%
3.0 lo=4 MA 0.36 0.44 0.55
4.5 10=8 mA L 0.36 0.44 0.55
loz High Impedlf\nce Vi=Vigorvy |
Output Leakage 55 _ +0.25 +25 +5 HA
Current VO = VCC or GNU
I Input Leakage Oto e
Current 5.5 _V'_ o5/ pr GND +0.1 +1 +1 | pA
Icc Quiescent Supply B
Current _ib | /1=Vcc orGND 4 40 40| bA
4n1 IS7]
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74VHC16374

AC ELECTRICAL CHARACTERISTICS (Inputt, = t; = 3ns)

Test Condition Value
Symbol Parameter v c Tp =25°C -40 to 85°C |-55t0 125°C | Unit
cc L
V) | (PF) Min. | Typ. |Max. |Min. |[Max. |Min. Max.
tpiy  |Propagation Delay | 330 | 15 9 15 1 17 1 17
tpy, | TiMme "
CK toQ 3.3 | 50 10.6 | 16.2 1 18.5 1 18.5 ns
5.007| 15 54 | 91| 1 |101| 1 |101
50| 50 6.9 | 10.1 1 11.5 1 11.5
tpz  |Output Enable 3.3 | 15 8 13 1 15 1 15
i ns
tzy | TIMe 330 | 50 96 |149] 1 | 16 | 1 | 10
50| 15 51 | 9.1 1 10 1! 10
— ns
500 50 66 (101 | 1 |115' 1 | 115
tpLz |Output Disable 3.3 | 50 11.8 | 155 1 (A 1 17
Ti - 1= ns
tprz | 1Me 50| 50 61 [105| . | 5| 1 | 115
tw Pulse Width (CK) 3.3 5 5
HIGH or LOW - 7 ns
5.00" 5 5
ts Setup TimeDnto | 3.3( 4.5 4 4
K HIGH or LOW S ns
C GHorLO ) 3 | 3 3
t,  |Hold Time Dnto LE | 33 _; 2 2
HIGH or LOW - ns
o 5.00" 2 2 2
fuax | Maximum Clock 3.3 80 | 130 70 70
Frequenc - MHz
quency 5009 | 130 | 185 110 110
osLH | output to Output ] ?_>.3'*) | Hu 15 15 15 s
losHL | Skew time (note 1) ¢ o] 50 1 1 1
(*) Voltage range is 3.3V + 0.2V O Xt
(**) Voltage range is 5.0/ + ).5'/
Note 1 : Parameter guara. teed by design. tso; 4 = [thHm - toLHnl tsoHL = ItpHLm - toHLnl
CAPACITivE CHARACTERISTICS
Test Condition Value
Symbol Parameter Vee Tp =25°C -40 to 85°C |-55t0 125°C | Unit
V) Min. | Typ. |Max. |Min. |[Max. |[Min. Max.
Cin Input Capacitance 25 10 10 10 pF
Output
Cour Capacitance 4 pF
Cpp |Power Dissipation
Capacitance 5.0 fin = 10MHz 21 =
(note 1)

1) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without
load. (Refer to Test Circuit). Average operating current can be obtained by the following equation. lec(opr) = Cpp X Vee X fin + lcc/16 (per

Latch)
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74VHC16374

DYNAMIC SWITCHING CHARACTERISTICS

Test Condition Value
Symbol Parameter Vee Tp =25°C -40 to 85°C |-55t0 125°C | Unit
V) Min. | Typ. |Max. |Min. |[Max. |Min. Max.
Vop |Dynamic Low 0.6 0.9
Voltage Quiet 5.0 \%
Vouv Output (note 1, 2) 0.9 | -06
Dynamic High
Viup | Voltage Input 5.0 C, =50 pF 35 \Y,
(note 1, 3)
Dynamic Low
Vb Voltage Input 5.0 1.5 \Y
(note 1, 3) X\

1) Worst case package.

2) Max number of outputs defined as (n). Data inputs are driven 0V to 5.0V, (n-1) outputs switching and one outp'it a* CMNO.
3) Max number of data inputs (n) switching. (n-1) switching OV to 5.0V. Inputs under test switching: 5.0V to thres, 011 (v p), OV to threshold

(Vip), f=1MHz.

TEST CIRCUIT
Vee
O— Vee
-
R O—OPEN
euLs I~ S— ano
GENERATOR D.U.T o
|
Ry CL
| T
— SC11700
TEST SWITCH
'tp 1, tpHL Open
tpzL: tpLz Vee
tpzH: tpHZ GND

C_ = 15/50 pF or equivalent (includes jig and probe capacitance)
R, = R1=1KQ or equivalent
Rt = Zgyr of pulse generator (typically 50Q)
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74VHC16374

WAVEFORM 1 PROPAGATION DELAYS, SETUP AND HOLD TIMES, MAXIMUM CLOCK

FREQUENCY (f=1MHz; 50% duty cycle)

3ns

nDn

nCK 7 50%

teLn tprL—

’ﬂ/‘f max

nQn °0%

CS02040

GND

VOL

WAVEFORM 2: OUTPUT ENABLE AI ID CISABLE TIME  (f=1MHz; 50% duty cycle)

sns 3ns
nOE
fpzH — e fpuz
nQn //50%
fpzL — — > fpiz
nQn \50%
€S02050

GND
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74VHC16374

WAVEFORM 3 : CLOCK PULSE WIDTHS (f=1MHz; 50% duty cycle)

3ns 3ns
Vee
90%
nCK 50% 50%
10% \
. Fw | ~—— GND
tw
) | Vee
50% \ /

nCK \ 50%/
GND

€$92060
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74VHC16374

TSSOP48 MECHANICAL DATA
mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.2 0.047
Al 0.05 0.15 0.002 0.006
A2 0.9 0.035
b 0.17 0.27 0.0067 0.ull
c 0.09 0.20 0.0035 T 0.0079
D 12.4 12.6 0.488 0.496
E 8.1 BSC t 0.318 BSC
E1l 6.0 6.2 02 0.244
e 0.5BSC | 0.0197 BSC
K (0} 8 0° 8°
L 0.50 0.75 0.020 0.030
AW (( \ [ \
Al £2 I
J -L—LUGUMLUGUDHM# %J \
- K 3
Al bl ,I_Le c ELS E |
1
D
N00000000T
El
1\
PIN 1 IDENTIFICATION |_| |_| |_| |_| |_| |_| |_| |_| |_| |_|
1
7065588C
KYI 9/11

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6516967/74VHC16374TTR.html

74VHC16374

Tape & Reel TSSOP48 MECHANICAL DATA
mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 30.4 _]:.15;
‘|__
Ao 8.7 8.9 0.343 0.350
Bo 131 13.3 0.516 \ 0.524
Ko 1.5 1.7 0.059 —@—_ 0.067
Po 3.9 4.1 N 135 0.161
P 11.9 12.1 _07168 0.476
|
N
C !
|
A
| i L
|
i
T
Po
Bo -
H 5 - 1 0O [ - [ 7
|| Ko | | Ao | P
Note: Drawing not in scale
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74VHC16374

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result f rom
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specificati ons
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplied. STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.

© The ST logo is a registered trademark of STMicroelectronics
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