Philips Semiconductors Product specification

2.5V/3.3V 16-bit edge-triggered D-type flip-flop
(3-State) 74ALVT16374

FEATURES DESCRIPTION
® 16-bit edge-triggered flip-flop Thg 74ALVT16374is a hjgh-performance BiClMOS product
designed for Ve operation at 2.5V or 3.3V with /O compatibility up

® 5V /O compatibile to BV,
& 3-State buffers This device is a 16-bit edge-triggered D-type flip-flop featuring
® Output capability: +64mA/-32mA non-inverting 3-State outputs. The device can be used as two 8-bit

] o flip-flops or one 16-bit flip-flop. On the positive transition of the clock
® TTL input and output switching levels (CP), the Q outputs of the flip-fiop take on the logic levels set up at
® Input and output interface capability to systerns at 5V supply the D inputs.

® Bus-hold data inputs eliminate the need for external pull-up
resistors to hold unused inputs

@ L ive insertion/extraction permitted

® Power-up reset

® Power-up 3-State

® No bus current loading when output is tied to 5V bus

@ { atch-up protection exceeds 500mA per JEDEC Std 17

® ESD protection exceeds 2000V per MIL STD 883 Method 3015
and 200V per Machine Model

QUICK REFERENCE DATA
CONDITIONS TYPICAL
SYMBOL PARAMETER Tamp = 25°C 25V 33V UNIT
tpLH Propagation delay _ 26 2.1
tor ACP to nQx Gy = 50pF 28 2.3 ns
Cin input capacitance DIR, OE Vi =0V or Veg 3 3 pF
Cout Qutput capacitance Qutputs disabled; Vo =0V or Voo E) 9 pF
lccz Total supply current Outputs disabled 40 40 kA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
48-Pin Plastic SSOP Type !l —40°C 10 +85°C 74ALVT16374 DL AV16374 DL SOT370-1
48-Pin Plastic TSSOP Type # ~40°C 1o +85°C 74ALVT16374 DGG AV16374 DGG SOT362-1
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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit edge-triggered D-type flip-flop

74ALVT16374

(3-State)
LOGIC SYMBOL (IEEE/IEC) PIN DESCRIPTION
PIN NUMBER SYMBOL FUNCTION
08— D> iEn 47,46, 44, 43, 41, 40,
1ok 48 b C1 38, 37 36, 35, 33, 32, ;gg’;g; Data inputs
e 2 ofen 30, 29, 27, 26
acik 22 b c2 1
. — . 125,31'2‘5’(’3,81’;'19,’ .';g ;88_;8; Data outputs
101 " 1D 1v " :21 22,23
102 2 .
103 :: z 103 1,24 10E, 20E gﬁ%ﬁ-ﬁg@?le inputs
104 41 8 o 48, 25 1CP, 2P Clock pulse inputs (active
D5 " . 1Qs ’ ' rising edge)
1D 106
> " oer 41015212834 | GND | Ground (ov)
37 12
108 36 . 1a8 7,18, 31,42 Voo Positive supply voitage
201 20 2v 201
w2 2 M a2
208 -2 L. %6 a3
s 2 - 17 2qa
2ps -2 RPN
we = 208 206
w7 & 2 7
ops 2 2 208
SWD0016
PiN CONFIGURATION
e (7] 48 1cP
100 [Z] 47 100
o1 3] 4 1Dt
GND [4] 35 onND
102 [5] 4 102
103 [8] 43 b3
vee [ % veo
104 (8] 31 D4
105 [g] 3G 105
GND [ GND
106 1] 106
107 13 D7
200 (3 3§ 200
2a1 [1:4 9‘}] 201
GND 7§ 3 eND
202 [TH I% 202
203 [i7 53 203
vec 19 31 vec
2Q4 @ E D4
205 [Z9) 23 205
GND 78 ano
206 (29 27, 206
2a7 (& [28) 207
26E [24) 28] ocP
Swoop17
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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit edge-triggered D-type flip-flop

(3-State)

74ALVT16374

FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
OPERATING MODE
nOE nCP nDx REGISTER nQo - nQ7
l[ 1 rl] :_" :_‘{ Load and read register
L T X NC NC Hold
H T X NC z .
H T nDx nDx 7 Disable outputs
H = High votage level
h = High voltage level one set-up time prior to the High-to-Low E transition
L = Low voltage level
| = Low voltage level one set-up time prior to the High-to-Low E transition
NC= No change
X = Dontcare
Z = High impedance "off” state
T = Low-to-High clock transition
I = Nota Low-to-High clock transition
LOGIC DIAGRAM
nDo nDt nD2 nb3 nD4 nbDs nD6 nb7
-{ D = I 4 o o . D -J D ‘, D L b
—CPGF —cPG-' —~ CP Tfem cpﬁ—l ~ cP G ~ cP Qp~ [cpé—l rcpc
ncP ——' > +
b [| : '[ |i ’ '[ |:
nQG nQ1 nQz nQ3 nQ4 nQs nQs nQ7
SW00019.
ABSOLUTE MAXIMUM RATINGS'2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voitage -0.5t0 +4.6 Vv
b DC input diode current Vi<0 -50 mA
V) DC input voltage3 -0.5t0+7.0 v
lok DC output diode current Vo<0 -50 mA
Vout DC output voltage® Qutput in Off or High state -0.5t0 +7.0 v
Qutput in L tat 12
lout DC output current i .|n ?w State 8 mA
Cutput in High state -64
Tstg Storage temperature range -65 to +150 °C
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 “recommmended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

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. The maximum junction temperature of this integrated circuit should not exceed 150°C.
3. The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.
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Philips Semiconductors Product specification

2.5V/3.3V 16-bit edge-triggered D-type flip-flop
(3-State) 74ALVT16374

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER 2.5V RANGE LIMITS | 3.3V RANGE LIMITS UNIT
MIN MAX MIN MAX
Vee DC supply vollage 23 27 3.0 3.6 Vv
Vi Input voltage 0 5.5 0 5.5 v
ViH High-levet input voltage 1.7 2.0 Vv
ViL Input voitage 0.7 0.8 v
loH High-leve! output current -8 -32 mA
ot Low-level output current 8 32 mA
Low-level output current; current duty cycle < 50%; f 2 1kHz 24 64
AVAV Input transition rise or falt rate; Outputs enabled 10 10 ns/V
Tamb Operating free-air temperature range —-40 +85 -40 +85 °G
DC ELECTRICAL CHARACTERISTICS (3.3V 0.3V RANGE)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP' | MAX
Vik Input clamp voltage Vee = 3.0V lig = ~18mA -0.85 | -1.2 \
VoH High-level output voltage Vee =300 36V lon = ~100uA Vec 02 | Veg v
Vee = 3.0V, oy = -32mA 2.0 23
Vee = 3.0V, Ig = 100pA 0.07 02
Vau Low-Jeve!l output voltage Vog =30V I, = 16mA 0.2 04 \%
Vee = 3.0V; g = 32mA 0.3 0.5
Vog = 3.0V, loL = 64mA 0.4 0.55
VRsT Power-up output low voltage® | Vg = 8.6V; Ig = TmA; V; = Vg or GND 0.55 v
Voo = 3.6V; V= Ve or GND Control pins 0.1 +1
) Input leakage current Vec=0or36V. Vi = 55V 01 10 HA
Voo =3.6V; V= Ve . 0.1 1
Data pins?®
Voo =3.6V; V=0V - 04 -5
loFe Off current Vee = 0V; Vjor Vo = 0 to 4.5V 0.1 +100 pA
Bus Hold current Voo Z3V. Vi = 08V e 130
IHoLD Data inputs” Veo = 3V; V=20V -75 -140 pA
Ve =0V to 3.6V; Vge = 3.6V +500
lex | Fireste ahon Vs vane [ Vo=5.5V; Voo = 8.0v 10 | 125 | pa
IPUPD z:;:g: ttaipldowr\ 3-State output g%?ﬁsE‘ ;2\[41) \rlx'ct):a?ésv to Veg; Vi= GND or Voo 4 +100 LA
lozn 3-State output High current Voo =3.6V; Vo =3.0V; V=V orViy 0.5 5 pA
lozL 3-State output Low current Ve =3.6V; Vg =05V, V=V, orVy 0.5 -5 uA
lceH Vee = 3.6V; Outputs High, V| = GND or Ve, lo = 0 0.04 0.1
lceL Quiescent supply current Vee = 3.6V; Outputs Low, V= GND or Vg lo =0 37 6 mA
locz Vg = 3.8V; Outputs Disabled; Vi = GND or V¢, Ip - 0° 0.04 0.1
O bl e oo [0
NOTES:
1. All typical values are at Veg = 3.3V and Tymp = 26°C.

2. This is the increase in supply current for each input at the specified voltage level other than V¢ or GND

3. This parameter is valid for any Vg between 0V and 1.2V with a transition time of up to 10msec. From Vg = 1.2V10 Ve = 3.3V 03V a
transition time of 100psec is permitted. This parameter is valid for Ty, = 25°C only.

. Unused pins at Vg or GND.

. lgcz is measured with outputs pulled up to Ve or pulled down to ground.

. For valid test results, data must not be loaded into the flip-flops (or latches) after applying power.

. This is the bus hold overdrive current required ta force the input to the opposite logic state.

~NoOoos
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Philips Semiconductors

2.5V/3.3V 16-bit edge-triggered D-type flip-flop
(3-State) 74ALVT16374

Product specification

AC CHARACTERISTICS (3.3V + 0.3V RANGE)
GND = 0V; tg = tg = 2.5ns; C_ = 50pF; Ry = 50052; Tamp = —40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee =3.3V 0.3V UNIT
MIN TYpP! MAX
fmax Maximum clock frequency 1 250 MHz
tpLH Propagation deiay 1 1.0 2.1 3.2 ns
tPHL nCp to nQx 1.0 23 3.2
oy Output enable time 3 1.0 23 3.8
tpzL to High and Low ievel 4 1.0 2.0 3.2 ns
tpHz Output disable time 3 10 27 4.2 .
toLz from High and Low Level 4 10 23 34 ns
NOTE:
1. All typical values are at Voo = 3.3V and Typp = 25°C.
DC ELECTRICAL CHARACTERISTICS (2.5V + 0.2V RANGE)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Vi Input clamp voltage Vee = 2.3V, ik = —18mA -0.85 | -1.2 Vv
VoH High-level output voltage Voo =2310 36V, low = ~1001A Vec02 | Vec v
Voe = 2.3V, lgy = -8mA 1.8 21
Vou Low-level output voltage Veg =2.3V. lo, = 100pA 007 | 02
Vee = 2.3V, o, = 24mA 0.3 0.5
Vast Power-up output low voltage” Ve =27V lg = 1mA; V= Ve or GND 0.55 Vv
Ve =27V, V= Vg or GND Control pins 0.1 +1
] Input leakage current \\;EC : Z (;:/2\-,,\/= ://[ =55V g: 1‘0 uA
croln HFTeC Data pins?® -
Ve =27V, Vi=0 0.1 -5
lorr Off current Voo = 0V; Vyor Vo = 0 to 4.5V 0.1 +100 | pA
lHoLo Bus l-.iold current Voo =23V, V=07V 90 uA
Data inputs® Voo =23V, V= 1.7V -10
lex ﬁg{\?&{:ﬁgﬂ‘g‘f ‘\;'(:2"' Vo = 5.5V; Voo = 2.3V 10 | 125 | pa
lurD :El:gigp/down 3-State output \C,)%(}O§E1 =2\D/o \r(%c:a(r)ésv to Vg Vi = GND or Vg 1 100 A
lozH 3-State output High current Ve =27V, Vg =23V V= V| orViy 0.5 5 nA
tozL 3-State output Low current Ve = 2.7V, Vg = 0.8V, V| = V|_or Vi 0.5 -5 A
locH Vee = 2.7V; Outputs High, Vi = GND or Vee lo - 0 0.04 01
lect Quiescent supply current Ve = 2.7V, Outputs Low, Vi = GND or Ve 1o -0 27 45 mA
leez Veg = 2.7V; Outputs Disabled; Vy = GND or Vg lp - 05 0.04 0.1
Aec ;l:lgirtt;;rrl‘gl supply current per g?hceflﬁgix Stc; EV‘/C\{: 2né 'ilngut at Voc—-0.6V, 0.04 04 mA
NOTES:

1. Alitypical values are at Vg = 2.5V and Ty, = 25°C.

2. This is the increase in supply current for each input at the specified voltage level other than V¢ or GND

3. This parameter is valid for any Vg between 0V and 1.2V with a transition time of up to 10msec. From Voo =1.2Vto Voo =25V +0.3Va
transition time of 100usec is permitted. This parameter is valid for Ty, = 25°C only.

4. Unused pins at Vg or GND.

5. lgez is measured with outputs pulled up to Ve or pulled down to ground.

6. Not guaranteed.

7. For valid test results, data must not be loaded into the flip-fiops (or latches) after applying power.
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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit edge-triggered D-type flip-flop

74ALVT16374
(3-State)
AC CHARACTERISTICS (2.5V +0.2V RANGE)
GND = 0V; tg = tg = 2.5ns; C_ = 50pF; R = 500Q; Tamp = —40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Veg = 2.5V 0.2V UNIT
MIN TYp! MAX
fmax Maximum clock frequency 1 150 MHz
toLH Propagation delay 9 1.5 26 4.2 ns
toHL nCp to nQx 1.5 2.8 45
tpzH Qutput enable time 3 1.0 3.4 56 ns
tozL to High and Law level 4 1.0 2.6 4.7
tpHz Qutput disable time 3 2.0 27 4.4 ns
toLz from High and Low Leve! 4 1.0 2.0 3.3
NOTE:
1. All typical values are at Ve = 2.5V and Tymp, = 25°C.
AC SETUP REQUIREMENTS
GND = 0V; 15 = tf = 2.5ns; C|_ = 50pF; R_ = 500Q; Tymp = ~40°C to +85°C.
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM Ve = 2.5V +0.2V Vee = 3.3V 0.3V UNIT
MIN TYP MIN TYP
tg(H) Setup time 3 1.0 0 1.0 0 ns
tsil) nDx to nCP 1.5 04 1.5 0
h{H) Hold time 3 05 [¢] 0.5 o ns
it nDx to nCP 0.5 0 0.5 o}
twi(H) nCP pulse width 4 15 1.5 ns
tw(L) High or Low 1.5 1.5
AC WAVEFORMS
V= 1.5V for Voo = 3.0V, Vm = Vggf2 for Ve s 2.7V
Vy = VoL + 0.3V ior Voo = 3.0V; Vy = Vo + 018V for Vo = 2.7V
Vy = Vou — 0.3V for Ve 2 3.0V, Vy = Vou — 018V for Ve = 2.7V
el 11 YPUEE nDx 3.0Vor Ve
e 3-:‘)!“0' Vee whichever
whichever v v Vi is loss
o o
v WP ) ) thil)
tPHL tPLH = 3.0V or Voo
nQx VM VM b gy
! e Nop NOTE: The shaded areas ig\dicate when the input is per-
SWo0168 mitted to change for predictable output performance. SW00169
Waveform 1. Propagation Delay, Clock Input to Output, Clock Waveform 2. Data Setup and Hold Times
Puise Width, and Maximum Clock Frequency
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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit edge-triggered D-type flip-flop

74ALVT16374

3.0V or Voo 3.0V or Vg
whichevar whichever
nOE is less is less
e e e e — OV ~ oV
E‘ T tpzH tPHZ
Y 3.0V or V,
4 v~ = Vo OV or Veg
nQx ’
oV Vou
SWo0170 SWoa171

Waveform 3. 3-State Output Enable Time to High Level and
Output Disable Time from High Level

TEST CIRCUIT AND WAVEFORMS

Waveform 4. 3-State Output Enable Time to Low Level and
Cutput Disable Time from Low Level

1998 Feb 13

BV or
Vo Vegx 2 prey i tw AMP ()
O OPEN \aamvE [ X Vm #
GND PULSE 10% o
PULSE o " _5 L ! 1 T
GENERATOR puT THL (P - R
oL Ay, *{ L* tTLH (R) - THL (F)
I f 90% 0% i T AMPW
= = = = - posive . /) X !
Test Circuit tor 3-State Qutputs PULSE i
SWITCH POSITION
Vm = 1.5V or Vg / 2, whichever is less
TEST swiTcH J Input Puise Definition
tonz/tpzi GND
teyzftpzt | BV or Voo x 2
tPLH/tPHL open
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
Ry = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw tr tF
C| = Load capacitance includes jig and probe capacitance; 3.0V or Ve
see AC CHARACTERISTICS for value. 74ALVT16 | whichever | <10MHz | 500ns| <2.5ns| <2.5ns
Ry = Termination resistance should be equal to Zoyr of is less
pulse generators.
SWo0162
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