Philips Semiconductors

165bif gdge figgered D-type flip-flop (3-State)

Product specification

74AC16374
74ACT16374

FEATURES PIN CONFIGURATION
® 74ACT16374 has TTL-compatible inputs
® 74AC16374 has CMOS-compatible inputs 1oE [1] ~ 48 1cP
® 3-State outputs source/sink 24mA 100 [2] 47] 1D0
1Q1 [3] 46| 1D1
® 3-State outputs drive bus lines or buffer memory address registers anD [4] 5 oD
® Distributed power and ground pins for minimum noise and ground 1Q2 [5] 44) 102
bounce 1Q3 [6] 43 1D3
Vee [7] 42 Voe
DESCRIPTION a4 [8] ] 104
The 74AC16374/74ACT16374 is a 16-bit edge-triggered flip-flop 105 [9} 40 105
featuring separate D-type inputs for each flip-flop and 3-State GND [1d 39 GND
outputs for bus oriented applications. The ‘16374’ consists of 2 106 [11] 38 1D6
sections of eight edge-triggered flip-flops. A clock (CP) input and an 1Q7 [12 57 107
output enable (OE) are provided for each octal. 200 [13 56 200
The flip-flops will store the state of their individual D-inputs that meet 2q1 [14 35] 2D1
the set-up and hold time requirements on the LOW-to-HIGH CP GND [15 34 GND
transition. 2Q2 [19 33 202
When OE is LOW, the contents of the flip-flops are available at the 2qs [17 32 203
outputs. When OE is HIGH, the outputs go to the high impedance Ve [19 31 Voo
OFF-state. Operation of the OE input does not affect the state of the 2Q4 [19 30| 2D4
flip-flops. 205 [29 29 2D5
GND |21 28 GND
2Q6 22 27 2D6
2q7 23 26 207
20E [24) 5] 2cP
SWo0225
QUICK REFERENCE DATA
GND = 0V; Tymp =25°C;t, =t <2.5ns
TYPICAL
SYMBOL PARAMETER CONDITIONS AC AC ACT UNIT
Vee =3.3V Vee =5.0V Vee =5.0V
Propagation delay _
tpHLtPLH CP 10 On CL = 50pF 4.2 29 4.6 ns
frmax Maximum clock frequency CL = 50pF 160 200 180 MHz
C Input capacitance 4.5 pF
V) = GND to V¢! pF
Outputs enabled? 27 30 pF
Cpp Power dissipation capacitance Outputs enabled3 220 250 pF
Outputs disabled? 15 17 pF
Outputs disabled3 60 70 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW): Pp = Cpp x Vg2 X fi + = (G x Vg2 x fo) where:
f, = input frequency in MHz; C| = output load capacity in pF; f, = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Ve x fo) = sum of outputs.
2. Switch the clock and one data input such that one flip-flop toggles.
3. Switch the clocks and all data inputs such that all 16 flip-flops toggle.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
) . 74AC16374 DL 7AC16374 DL
48-Pin Plastic SSOP Type llI —40°C to +85°C SOT370-1
74ACT16374 DL 7AT16374 DL
) . 74AC16374 DGG 7AC16374 DGG
48-Pin Plastic TSSOP Type Il —40°C to +85°C SOT362-1
74ACT16374 DGG 7AT16374 DGG
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16+hit, edge triggered Dstype flip-flop (3-State) 71;@?] gg;i

PIN DESCRIPTION LOGIC SYMBOL
PIN NUMBER SYMBOL NAME AND FUNCTION
1 24
~ Output enable input
1 108 (active LOW) L
10E 20E
23,5889 1 1a1t01a7 |3-State fip-flop outputs 47 —— 1o 10 |—— 2
4.1 !1 1 46 —— 1D1 1Q1 b—— 3
. 10,15, 21,
28 34,39 45 GND Ground (0V) 44 —— 1D2 1Q2 b—— 5
7,18, 31, 42 v Positi ly volt e 10 1 °
, 18, 31, cC ositive supply voltage a 104 . .
13, 14, 16, 17, i . — —
19,20, 22, 23 2Q11t0 2Q7 | 3-State flip-flop outputs 40 1D5 1Q5 9
38 —— 1D6 106 |—— 1
~— Output enable input
24 20E (active LOW) 37 —— 1D7 1Q7 b—— 12
36 —— 2D0 2Q0 —— 13
25 2CP Clock input
35 —— 2D1 2Q1 —— 14
36, 35, 33, 32, ; I
30, 29. 27, 26 2D1to 2D7 Data inputs 33 2D2 2Q2 16
32 —— 2D3 2Q3 |—— 17
47, 46, 44, 43, :
41,40, 38, 37 1D1to 1D7 | Data inputs 30 ——— 2p4 2Q4 —— 19
29 —— 2D5 2Q5 —— 20
48 1CP Clock input
27 —— 2D6 206 —— 22
26 —— 2D7 2Q7 —— 23
1CP 2CP
48 25
SW00075
LOGIC DIAGRAM
iD0 —D o—[>—1oo 200 ———1D o—[>—200
—> CP —> CP
FF1 FF9
1CP —| > 2CP —| >
10E —Dc 20E —Dc
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
SW00076
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
OPERATING MODES —
OE cP Dn FLIP-FLOPS Qo to Q7
. L 1 | L L
Load and read register L ? h H H
. ) H 1 | L 4
Load register and disable outputs H ? h H z

H = HIGH voltage level

h = HIGH voltage level one set-up time prior to the HIGH-to-LOW LE transition
L = LOW voltage level

| = LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition
Z = high impedance OFF-state

t = LOW-to-HIGH CP transition
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Product specification

: : : 74AC16374
165bit, edge triggered D-type flip-flop (3-State) 24ACT16374
LOGIC SYMBOL (IEEE/IEC)
e 1 NEN
1ok 28 o
20 2 NN
2CcK 2B c2
47 — L 2
o 22 1D 1v 1Q0
11 28 3 1qt
bz 5 a2
s ® 6 a3
D4 M 8 14
s A0 | | 9 a5
1oe B | I LYo
o7 ] | 12 gy
20 ¥ I8 v 18 2qo
o1 3B | | 14 o0
oDz B | | 16 o
o3 32 ] | 17 a3
op4 0| | 19 5oy
eos 22| | 20 505
eps 22| | 22
o7 2| | B oq7
SW00077
RECOMMENDED OPERATING CONDITIONS
LIMITS UNIT
SYMBOL PARAMETER
MIN MAX
Voo DC supply voltage for 'AC 2.0 6.0 \Y
Vee DC supply voltage for 'ACT 4.5 5.5 \
VIN DC input voltage range 0 Vee \Y
Vo DC output voltage range 0 Vee \
Tamb Operating free-air temperature range —40 +85 °C
Minimum input edge rate
— AC devices 125
VN from 30% to 70% of Ve
AV/AL Voo @ 3.3V, 4.5V, 5.5V mV/ns
— ACT devices
VN from 0.8V to 2.0V 125
Voc @ 4.5V, 5.5V
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Product specification

165bit, edge triggered D-type flip-flop (3-State)

74AC16374
74ACT16374

ABSOLUTE MAXIMUM RATINGS!
in accordance with the Absolute Maximum Rating System (IEC134)
Voltages are referenced to GND (ground = 0V)

SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage -0.510 +7.0 \Y
ViN =-0.5V -20
lik DC input diode current mA
VIN = Voo + 0.5V +20
VIN DC input voltage -0510 Vg +0.5 \Y
Vo =-0.5V -20
lok DC output diode current mA
Vo =Vgg + 0.5V +20
Vo DC output voltage 0510 Vg +0.5 \Y
lo DC output source or sink current +50 mA
lcc: lgnp | DC Vi or GND current per output +50 mA
lcc: lgnp | DC Vi or GND current +200 mA
Tstg Storage temperature range —65 to 150 °C
Power dissipation per package
P — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
ot — plastic shrink mini-pack (SSOP and b 60°C derate li Iv with 5.5 mW/K 500 mwW
TSSOP) above + erate linearly with 5.5 m
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to

absolute-maximum-rated conditions for extended periods may affect device reliability.
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16+hit, edge triggered Dstype flip-flop (3-State) 71;@?] gg;i

DC ELECTRICAL CHARACTERISTICS (74AC16374)

Over recommended operating conditions voltages are referenced to GND (ground = 0V)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS \{\(;;: Temp = -40°C to +85°C UNIT
MIN TYP! MAX
3.0 21 1.5
ViH HIGH level Input voltage VouTt =0.1V or (Vgc —0.1V) 4.5 3.15 2.25 \Y
5.5 3.85 2.75
3.0 1.5 0.9
VL LOW level Input voltage VouTt =0.1V or (Vgc —0.1V) 4.5 2.25 1.35 \Y
5.5 2.75 1.65
3.0 2.9 2.99
louT =—50 pA 45 44 4.49 \
VoH HIGH level output voltage >3 >4 249
VN = V)L or Vi, lop = —12mAl 3.0 2.46
ViN = V)L or Vi, lop = —24mAl 45 3.76 \
ViN = V)L or Vi, lop = —24mAl 55 476
3.0 0.01 0.1
louT =50 pA 45 0.01 0.1 \
VoL LOW level output voltage >> oot o1
VN = VL or Vi, lor = 12mAT 3.0 0.44
ViN = V)L or Vi, loL = 24mAl 45 0.44 \
VN = VL or Vi, loL = 24mAT 55 0.44
IIN Input leakage current VIN = Ve, GND 55 +1.0 LA
loz 3-State output OFF-state current xg‘U:!{%zI%ND 5.5 +25 pA
loLp Dynamic output current? VoLp = 1.65V max 55 75 mA
loHD Dynamic output current? Voup = 3.85V min 55 -75 mA
lco Quiescent supply current ViN = Voo or GND 55 80 LA
NOTES:

1. All outputs loaded
2. Maximum test duration 2.0 ms; one output loaded at a time
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Product specification

16-bit, edge triggered Drtype flip-flop (3-State) 74AC16374
1RESHIIGEE 74ACT16374
DC ELECTRICAL CHARACTERISTICS (74ACT16374)
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS \:\%: Temp = -40°C to +85°C UNIT
MIN TYP! MAX
45 2.0 1.5
Viy HIGH level Input voltage VouTt =0.1V or (Vgc —0.1V) \Y
5.5 2.0 1.5
45 1.5 0.8
ViL LOW level Input voltage VouTt =0.1V or (Vgc —0.1V) \Y
5.5 1.5 0.8
45 44 4.49 \
louT =—50 pA
5.5 54 5.49
VoH HIGH level output voltage
VlN = V||_ or VlH: IOH = —24I’I’IA1 45 3.76 3.86 \Y
ViN = V)L or Vi, lon = —24mAl 55 4.76 4.86
45 0.01 0.1
louT = 50 pA \
5.5 0.01 0.1
VoL LOW level output voltage
VIN = V)L or Vi, lol = 24mAT 4.5 0.44
\
VN = VL or Vi, loL = 24mAT 55 0.44
IIN Input leakage current VIN = Ve, GND 55 +1.0 LA
| 3-State output OFF-state current VIN =VIL, Vii 55 +25 LA
oz Vout = Vce, GND ’ ’
Additional quiescent supply current | Viy =Vge —2.1V
Alce per input pin Other inputs at Vg or GND; lgyT1=0 55 1.0 mA
loLp Dynamic output current? VoLp = 1.65V max 55 75 mA
loHD Dynamic output current? Voup = 3.85V min 55 -75 mA
lco Quiescent supply current ViN = Voo or GND 55 80 LA
NOTES:

1. All outputs loaded
2. Maximum test duration 2.0ms, one output loaded at a time
In accordance with the Absolute Maximum Rating System (IEC 134)
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16+hit, edge triggered Dstype flip-flop (3-State) 71;@?] gg;i

AC CHARACTERISTICS (74AC16374)
GND = 0V; t, = {; = 2.5ns; C|_ = 50pF; R = 500Q; .

LIMITS
T, =
1 = o amb
SYMBOL PARAMETER Vee Tamb = +25°C —40°C 16 +85°C UNIT WAVEFORM
MIN TYP MAX MIN MAX
Propagation delay 33 2.0 4.2 9 15 10
tPLH CP to Q, 5.0 15 29 7 10 8 ns 1.4
Propagation delay 33 2.0 4.2 9 15 10
tPHL CP 1o Qp 5.0 15 29 7 10 8 ns 1.4
t 3-State output enable time 33 2.0 4.4 9 15 10 ns 2 4
PZH OE to Q, 5.0 15 3.0 7 1.0 8 :
t 3-State output enable time 33 2.0 4.3 9 15 10 ns 2 4
PZL OE to Q, 5.0 15 3.0 7 1.0 8 :
t 3-State output disable time 33 2.0 33 8 15 9 ns 2 4
PHZ OE to Q, 5.0 15 22 6 1.0 7 :
t 3-State output disable time 33 2.0 41 8 15 9 ns 2 4
PLZ OE to Q, 5.0 15 2.9 6 1.0 7 :
) 33 45 1.6 5
tw CP pulse width HIGH or LOW 50 40 14 45 ns 3
; 33 15 0.2 2
tsy Set-up time D, to CP 50 15 0.2 2 ns 3
) 33 1.0 0 15
th Hold time D, to CP 50 10 0.2 15 ns 3
) 33 100 160 90
frmax Maximum clock pulse frequency 50 150 200 140 MHz
NOTE:
1. Voltage range 3.3V is Vgg = 3.3V + 0.3V
Voltage range 5.0V is Voo = 5.0V + 0.5V
AC CHARACTERISTICS (74ACT16374)
GND = 0V; t, = ty = 2.5ns; G| = 50pF; R = 500Q; .
LIMITS
Torp =
1 = o amb
SYMBOL PARAMETER Vee Tamp = +25°C —40°C 1o +85°C UNIT WAVEFORM
MIN TYP MAX MIN MAX
Propagation delay
tpLH CP1o Q, 5.0 2.0 46 9 2.0 10 ns 1,4
Propagation delay
tpyL CP1oQ, 5.0 2.0 46 9 15 10 ns 1,4
3-State output enable time
tpzy OEtoQ, 5.0 2.0 43 9 15 10 ns 2,4
3-State output enable time
tpzL OEt0Q, 5.0 15 43 9 15 10 ns 2,4
3-State output disable time
tpuz OEtoQ, 5.0 15 3.9 8 1.0 9 ns 2,4
3-State output disable time
tpLz OEt0Q, 5.0 15 45 8 1.0 9 ns 2,4
tw CP pulse width HIGH or LOW 5.0 4.0 1.6 4.5 ns 3
tsy Set-up time D, to CP 5.0 15 -0.2 2 ns 3
th Hold time D, to CP 5.0 15 0.4 2 ns 3
frmax Maximum clock pulse frequency 5.0 120 180 110 MHz

NOTE:
1. These values are at Voo = 5.0V + 0.5V
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165bit, edge triggered D-type flip-flop (3-State)

74AC16374
74ACT16374

AC WAVEFORMS
Vy=15VatVgg =2 2.7V; V=05 Ve at Voo < 2.7V.

VoL and Vgy are the typical output voltage drop that occur with the output load.

VX = Vo|_ + 0.3V at VCC = 27V; VX = Vo|_ +0.1 VCC at VCC <27V
Vy =Voy-0.3VatVpoe 22.7V; Vy=Voy—0.1 Voo at Voo <2.7V

CP INPUT

GND

VoH
Qn OUTPUT

SW00078

Waveform 1. Clock (CP) to output (Qn) propagation delays, the
clock pulse width and the maximum clock pulse frequency

OF INPUT /VM \

-

[ tpzL
Veg - ---

QUTPUT
LOW-to-OFF
OFF-to-LOW

Vm

VoL

[ tpzn —™

VoH
QUTPUT

HIGH-to-OF F
OFF-to-HIGH

[\

outputs . outputs -l outputs
enabled disabled enabled

SW00072
Waveform 2. 3-State enable and disable times
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Vi
CP
INPUT

GND

INPUT Vum /
Z

Voy ~ """t
Qn
QUTPUT VM

NOTE: The shaded areas indicate when the input is permitted to change
for predictable output performance.

SW00079

Waveform 3. Data set-up and hold times for the Dn input to the
CP input
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16-bit, edge triggered Drtype flip-flop (3-State) 74AC16374
1RESHIIGEE 74ACT16374
TEST CIRCUIT
Voo 2xVee
T © Open
VIN vVouTt RL N
PULSE
GENERATOR puT
T 1T
Test Circuit for 3-State Outputs
SWITCH POSITION Vin y
TEST SWITCH FAMILY Input m Vim
- Requirements Input Output
t t Open
P P P AC GND to V¢ 50% Vce 50% Vce
tpLztpzL 2xvee
tpHz/tPZH GND ACT GND to 3.0V 1.5V 50% Ve
DEFINITIONS
RL = Load resistor; see AC Characteristics for value.
CL = Load capacitance, see AC characteristics
Rt = Termination resistance should be equal to ZgyT of
pulse generators.
5V00302
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Waveform 4.

10

Load circuitry for switching times
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. . . 74AC16374
h6shit gegstiggered Rrtype flip-flop (3-State) 74ACT16374
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm SOT370-1

I
pin 1 index ! ? *\f 0
1
|

e — |_p [a—
[— | —]
1 24
detail X
. W
o i
0 5 10 mm
L 1 1 1 1 1 1 1 1 J
scale
DIMENSIONS (mm are the original dimensions)
A 1 1 1
UNIT | | Ay | Ay | Ay [ bg | ¢ DM ED | e | He | L | L, | @ v w y |z e
0.4 | 2.35 0.3 | 0.22 [16.00| 7.6 10.4 1.0 | 1.2 0.85 | 8°
mmo| 28 | g5 | 220 | % | 02 | 0413|1575 7.4 |95 101 | 4 | 06 | 10 [ OB |08 | 01 1540 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ
93-11-02-
SOT370-1 MO-118AA = @ oo 0208
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) ) ) 74AC16374
1650it 2dge triggered Ditype flip-flop (3-State) 74ACT16374

TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1mm SO0T362-1

2

2 12.9 6.5

@ - 6.0

— "
O A R 02t _Jf g ; Ll ]
- 0.1 r| N /

8.4 ~
' 7.9

= [ou

48ﬁHHHHHHHHHHHHHHHHHHHHHHH25
| +

| R e f

-t — ogs 015 m 12
95 0,05 1.0
pin 1 inde f I J’ 1

| 0.8 4
oo b

HHHHHHHHHHHWHHHHHHHHHHH24

o o | grea

Dimensions in mm.
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