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74VCX16374

Low Voltage 16-Bit D-Type Flip-Flops
with 3.6V Tolerant Inputs and Outputs

General Description Features

The VCX16374 contains sixteen non-inverting D-type flip- m 1.2V to 3.6V V¢ supply operation
flops with 3-STATE outputs and is intended for bus oriented
applications. The device is byte controlled. A buffered clock
(CP) and output enable (OE) are common to each byte and " tpp

can be shorted together for full 16-bit operation. 3.0ns maxfor3.0Vto < V¢
The 74VCX16374 is designed for low voltage (1.2V to
3.6V) V¢ applications with I/O compatibility up to 3.6V.

m 3.6V tolerant inputs and outputs

Power-off high im; Janceir., ‘san ats
m Supports live. serti. and witi awal (Note 1}

The 74VCX16374 is fabricated with an advanced CMOS m Static Prive (I, ay)
technology to achieve high speed operation while maintain- R ;
ing low CMOS power dissipation. 24 L
L. . pro, ctary o c/EMI reduction circuitry

Latc. 0 pe rmance exceeas 300 mA
ESD p armance:

Human body 1iocel.» 2000V

Machine nodel’> 200V
Also< packaged in .olactic, Fine-Pitch, B2l "Grid Array
(FEGF)
Iuate, 1 To ensure 11e highimpedance staie Gaiing power up or power
adwn, OE shauld be tied to Ve through a pull-up resistor; the minimum

value of tlie i =sistor is determined! b« the current-sourcing capability of the
driver

Orde¢ ina.Codu

“°C_>r Number | ackage Numbe \/ _Tﬁckage Descriptions
Ve 837 BGA54s | 54-Ball Finé-Pitch B!l Giid Array (FBGA), JEDEC MO-205, 5.5mm Wide

. tez ‘ote3)

—N S AR A\
74 IX16374MTD VITD48 | 43-Lead Thin Chrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
N 23) |

~vote 2: Qrdiring ¢ ole “G” indicates ravs.
Note 3: Devices also aveiabl: ir. Tape and P<el. speci'y by appending suffix letter “X” to the ordering code.
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74VCX16374

Connection Diagrams

Pin Assignment for TSSOP

OF =1 ~ 48 |=cp,
0 —2 47 =1
o —3 46 1,
GND —] 4 45 [— GND
0,5 4411,
03— 6 43 =13
Vee = 7 42 | Voo
o,—8 411,
0, — 9 015
oND —] 10 39 |- GND
0= 11 38 =15
0, —12 371
0 —{ 13 36 |—1g
0y —] 14 35—\9
oND —{ 15 34 |— GND
00— 16 3311,
0, —17 321,
Vee = 18 31— Voo
0, =19 30 =1y
03— 20 29 =15
oD —] 21 28 |— GND
0, — 22 27 =1y
05— 23 26 =15
OF, = 24 25 |=cp,

Pin Assignment for FRP~

12 3 45 6

B A
O‘
A
o
o)
C

OC DOO!
20 OO0
a|lOOC " O
wl O OOOOi
O 000¢C
©'900C00 |
IIfC\OOOO[

-1 SO0
926000

(Top Thiru View)

Pin Descriptions

Pin Names Description

OE, Output Enable Input (Active LOW)
CP, Clock Pulse Input

lo—l15 Inputs

0015 Outputs

NC No Connect

FBGA Pin Assignments

1 2 3 14 5 T
A 0y | NC |7 [ | cm 3 0
B 0, | o N NC 1 I,
c Oy O3 Vec Vo IR
D Og  Og D | D | x-,j I
E -~ | Y [ ¢ D[GND Ty Ig
B O, ‘\‘ « SND | ZGID |+ 1g l1o
A On | ﬁc_‘_ ‘cc ) 112
H Oy | 01 [ NC— NC [ l1a
4 S [ 2N
[0 [ 5i )| 68 | aeaine ]
Truth Fab'es
r Inputs Outputs
: cpP, OE, io-l7 04-07
[ - L H H
| e L L L
‘ L L X 0q
[ X H X z
Inputs Outputs
CP; OE, lg—l15 0g-015
e L H H
e L L L
L L X foR
X H X z
H =HIGH Voltage Level
L =LOW Voltage Level
X =Immaterial (HIGH or LOW, inputs may not float)

Z =High Impedance

Qg = Previous Oy before HIGH-to-LOW of CP

www.fairchildsemi.com




Functional Description

The 74VCX16374 consists of sixteen edge-triggered
flip-flops with individual D-type inputs and 3-STATE true
outputs. The device is byte controlled with each byte func-
tioning identically, but independent of the other. The control
pins can be shorted together to obtain full 16-bit operation.
Each clock has a buffered clock and buffered Output
Enable common to all flip-flops within that byte. The
description which follows applies to each byte. Each

Logic Diagram

flip-flop will store the state of their individual | inputs that
meet the setup and hold time requirements on the
LOW-to-HIGH Clock (CP,) transition. With the Output
Enable (ﬁn) LOW, the contents of the flip-flops are avail-
able at the outputs. When OE, is HIGH, the outputs go to
the high impedance state. Operations of the ﬁn input
does not affect the state of the flip-flops.

Byte 1 (0:7)
Iy Iy Iy [ Iy I s Iy
Cp‘_|>c | | | | | | -
o Le Lo ol le ol L
HHIEH BRI A
r% l[% | | l[% | |
7 —o>— | | | l T
Un O\ O7 03 OA 05 7
Byte 7 .15)
s I [ I3 Y hs

&

o —p——

e o e
el i

> __J.I
1 CP P | cP | CP

0 0 0 0 0 0 I 0 O‘J
LY Ty

-
( Y] N
AN 4(, =
T 1 a T g
g O Y 0z Or4 >
Please note that this diagre  _ . sided ¢ ‘or the v rstandino.of ihgic 0derations 22d should not be used to estinate propagation delays.

www.fairchildsemi.com
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74VCX16374

Absolute Maximum Ratingsote 4)

Supply Voltage (V) -0.5V to +4.6V
DC Input Voltage (V) -0.5V to +4.6V
Output Voltage (Vo)

Outputs 3-STATED -0.5V to +4.6V

Outputs Active (Note 5) -0.5V to V¢ +0.5V
DC Input Diode Current (l,x) V| < OV -50 mA
DC Output Diode Current (Iok)

Vo < 0V -50 mA

Vo > Vee +50 mA
DC Output Source/Sink Current

(lon/loL) +50 mA
DC V¢ or GND Current per

Supply Pin (Icc or GND) +100 mA

Storage Temperature Range (Tgtg) -65°C to +150°C

Recommended Operating
Conditions (Note 6)

Power Supply
Operating 1.2V to 3.6V
Input Voltage -0.3V to +3.6V
Output Voltage (Vo)
Output in Active States 0V to Ve
Output in “OFF” State 0.0V to 3.6V
Output Current in lgp/lop
Vce =3.0Vto 3.6V =24 mA
Vee=2.3Vito 2.7V 3 mA
Vce = 1.65V to 2.3V ) MA
Vee=1.4Vito 1.6V +2 mA:
Vee = 1.2V +1Q0 pA

Free Air Opera*’xg Temp. ture. ) —40°C tc +55°C
Minimum/“nutL e Rate | ‘AV)
Vin=0.6 22LC VMees OV 10 ns/V
Note Absc Maxii. <atings ai> thase values beyond which
e sa. O cannot be guerantced. The device shiuld not be
rate.  these .. The parzinevic véiues defined-i v e Zlectrical
C_ cteri. - tables are not gucrznteea at the Absalt = i 'aximum Rav

ing. e “R¢ mmended Uperating Conditions” tab 2wl uefine the condi-
tions ctual device-Ope.atior .
Note 5:'ig Absolu*2 K'aximuin Rating must ye «bserved.

Note 6: Floaiing or tnused inptiz mus he held HIGH ol LO'V.

DC Electrical Chars =ris <s
B \\¥ [ Vec - .
Symbol Para ‘er Ccnditions R | Min Max Units
Via |HIGK vel Input Volte. "\ N |727-36 2.0
| 23-27 1.6
1.65-2.3 | 0.65X Ve v
' 14-1.6 |0.65xVce
1.2 0.65 X Ve
[1e" Level Input Valieas’ _‘_ \ 27-36 0.8
‘ 23-27 0.7
‘ 1.65-2.3 0.35 X Ve v
| | 14-1.6 0.35x Vec
| 12 0.05 X Ve
Vo & HIGH Zevel Output Voltage = ) © | loy = —100 pA 27-36 | Vec-02
lon = -12 mA 2.7 22
lon = -18 mMA 3.0 2.4
lon = 24 MA 3.0 22
lon = 100 pA 23-27 | Vee-02
lon = -6 MA 2.3 2.0
lon = -12 mA 2.3 1.8 v
lon = -18 MA 2.3 1.7
lor = —100 A 165-23 | Voc-02
lon = -6 MA 1.65 1.25
lon = 100 pA 14-16 | Vee-02
loy = -2 MA 1.4 1.05
lon = ~100 pA 1.2 Vec-0.2

www.fairchildsemi.com




DC Electrical Characteristics (continued)

Symbol Parameter Conditions V(f/)c Min Max Units
VoL LOW Level Output Voltage loL =100 pA 27-36 0.2
loL =12 mA 2.7 0.4
loL =18 mMA 3.0 0.4
loL = 24 MA 3.0 0.55
loL = 100 pA 23-27 0.2
loL =12 mA 2.3 0.4 y
loL = 18 MA 2.3 0.6
loL = 100 pA 165-23 C
loL =6 mA 1.65 0.3
lo, = 100 pA 14-16 22
loL =2 MA 1.4 0.35
loL = 100 pA 12 o7 7
I Input Leakage Current 0<V,<3.6V 1. 36 WU 0.0 ‘—_ ,L_L_ 2
loz 3-STATE Output Leakage 0<Vgo<3.6V _2 \ T R \\ A
Vi=Viyor Vi ‘L o
lorr Power-OFF Leakage Current 0< (V) Vo) 3.6V A | @ pA
lec Quiescent Supply Current V| =V¢c or GND DR 5 720
Vee < (V) Vo) oV (Note ‘ 12-36 | son [ A
Alce Increase in Icc per Input Vig=Vec oV U | 27~ 3.“1__[_ [ (-7, s | JA :
Note 7: Outputs disabled or 3-STATE only.
AC Electrical Characterist. Aot
Symbol Parameter “onditions | Yee i_TA 7 poe tcﬁ:f’i 4 Units Figure
| ) Min ] _¥ax Number
fuax Maximum Clock-=auer C. OpF R _=5G00 [ 63+0.: 250
Fzﬁ 102 2007, Figurzes
1.8+02C. | 13 ns
= I50FE R = 2kQ 15+01 | 80 | Figures
| 2 40 7,8
el ~ya. DelayCPto C_ = 30 pF| R, = 500Q | 33:03 0.8 3.0 ]
tor 1 25502 1.0 39 F'gurzes
. 18+015 15 78 ns ’
[S 715 pFrt = ke 1.5+0.1 1.0 15.6 | Figures
_ | / .\ | e 1.2 15 39 7.8
.y I Outpet Eriable Time [e7=207F R =5000 33+03 0.8 35 Figures
t | 25+02 1.0 46
A l ! 18+0.15 15 92 ns Lo
C_=15pF, R, = 2kQ 15+01 1.0 18.4 | Figures
1.2 15 46 7,9,10
toLzr Output Disabiz Time C, = 30 pF, R = 500Q 33+03 0.8 35 ]
tonz 25:02 1.0 38 Ff’;"‘f
1.8+0.15 15 6.8 ns
C_ =15 pF, R = 2kQ 15+0.1 1.0 13.6 | Figures
12 15 34 7,9,10
ts Setup Time C_ = 30 pF, R, = 500Q 33+03 15 ]
25502 15 F'gf’ges
18+0.15 2.5 ns
C_=15pF, R, = 2kQ 15+0.1 3.0 | Figures
1.2 6 6,7

www.fairchildsemi.com
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74VCX16374

AC Electrical Characteristics

Note 8: For C|_ = 50pF, add approximately 300 ps to the AC maximum specificatian.

Note 9: Skew is defined as the absolute value of the difference between tF* ac.

(Continued)
. Vee Ta =—40°C to +85°C . Figure
Symbol Parameter Conditions Units
) Min Max Number
ty Hold Time C_ = 30 pF, R, = 500Q 33+10 1.0
Figures
25+0.2 1.0 16
1.8+0.15 1.0 ns
C_ =15 pF, R, = 2kQ 15+0.1 2.0 Figures
1.2 6 6,7
twy Pulse Width C_ = 30 pF, R_=500Q 3.3+0.3 15 o
igures
25+0.2 15 1.4
1.8+0.15 4.0 ns
C_ = 15pF, R, = 2kQ 15+0.1 4.0 ‘igures
1.2 8 47
tosnL Output to Output Skew C_ = 30 pF, R, = 500Q 33+0.3 N -
tosLH (Note 9) 25+0.2 0.5
1.8+0. s
C_=15pF, R, = 2kQ 101 15
: EREN

Jrope. ‘on dew ny two separte ol (puts of the saric.duvice. The
specification applies to any outputs switching in the same direction, eit* aGH-tc. "W (t¢ ) or LOW-to-HIGH (i~g ).
Dynamic Switching Charactoristic
\J) ’ . |Ta=2EC
Symbol Parameter Conditinlis e LA T | Units
A i <\ | (V)_ A Typical
VoLp Quiet Output Dynami e CL -30pF. V) Vi V) = 0V I 18 0.25
| 2T 0.6 \
[V 33 08
Voiv [Quiet” put uynami. ey \ 1 =30 pF, Vg = Ve V) = OV 18 -0.25
25 -0.6 \
| 33 -0.8
VoI  |OmetG. T nicVallsy Vo, "2 530 bF, Vi = Voo Vi = OV 18 15
, 25 19 \
. | A\ - ( | 7\ 3.3 2.2
C »acitance
i \N" \ Ta=+25°C
Symbor | >arameter Conditions - Units
Typical
Cn . [inputCaraciarice o) Ve = 1.8V, 2.5V or 3.3V, V, = OV or Ve 6 pF
sCo¥r Output Capacitance V, =0V or Ve, Ve = 1.8V, 2.5V or 3.3V 7 pF
IVCPD Power Dissization sapacitance V=0V or V¢g, f=10 MHz, 20 oF
Ve = 1.8V, 2.5V or 3.3V

www.fairchildsemi.com



AC Loading and Waveforms (V¢

c3.3V£0.3Vto 1.8V +0.15V)

Vee
5000 O— OPEN teLns terL
b oo e
8.0V or Vec * 2 oz, toyz
TEST SWITCH
torr tpr Open
tpz1, tpLz 6V at Vge =3.3V £ 0.3V,
Vee X 2V at Vg = 2.5V £ 0.2V; 1.8V + 015
tpzi, tppz GND .
FIGURE 1. AC Test Circuit
C
DATA { — Vee ouTpU T e s V1
IN X mi GND cor ROl - Si——'“ Vini oND
tp><>< tp><>< tozH | dpit7 | —>|
I
A}
DATA 23 v DA, V(,__”_ WT h
ouT 5 me ouT L2 mo N

FIGURE 2. Waveform for Invertin_
Non-Inverting Functians

JTPUT
« ITROL

toz (|
DATAT
ouT
F JURE 4. 2-CTAT = Output Low =

‘W—‘

_-P -
2LOCK | Vii
ten)
L’ s toLn
QUTPUT | Vimo Vo

FIGURE 5. Propagation Delay, Pulse Width and
trec Waveforms

=\Vee

‘ONT oL \C
—— ‘ —_— —-“GND

FIGURE 3.3-STATE Cuiput tigh Enable aad
Dicauie Times io1Low Voltage Logic

y—

- VCC

v ] {—-53—4'\_ GND

Lz |—>|
Vi }: ‘o A8 vy
e v

oL

r.able anu-Disavie Times for Low Voltage Logic

{C V
DATA 35 v e
IN 5 — GND
)
t
S W v
CONTROL V.. cc
INPUT mi GND
te——
MR rec >
OR Vi
CLEAR

FIGURE 6. Setup Time, Hold Time and
Recovery Time for Low Voltage Logic

Symbol Vee
3.3Vt 0.3V 2.5V +0.2V 1.8V +0.15V
Vi 1.5V Vecl2 Vecl2
Vo 1.5v Vecl2 Vecl2
Vy Vo + 0.3V Voo + 0.15V Voo + 0.15V
Vy Von — 0.3V Von — 0.15V Von — 0.15V

www.fairchildsemi.com
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74VCX16374

AC Loading and Waveforms (Ve 0.15V + 0.1V to 1.2V)

TEST O—
SIGNAL O—

2kQ

O— OPEN T~
O— GND tozn» oz

Vee ¥ 2 tozLs bz

TEST SWITCH '
tpLH: tPHL Open J
tpzLs trLz Voo X2V atVee = 1.5V +0.27
tpzns tprz GND A

FIGURE 7. AC Test Circuit
[ G R
DATA AT WA
IN o = GND
tp><>< . = XX
DATA . L W v
OUT | e S— u*s
FIGURE 8. »orm ¢ Invertl. jand Non-'nerdng Furdiciions
e P e ot cm— Vo
CONTR _%,_._f,._ e OND
bz T2 oz |——|
- WA
UATA 7 z — M
OUT 5 e | Y

9. 3-STATE Dutput Hig'+Er.abie and.Disavle Times for Low Voltage Logic

QUTPUT
CONTROL

DATA
our

—yee

o717

-

32 Vee
Vmi
rC
3 GND
toLz |
Vmo [ / VX
)] VoL

FIGURE1L. &-STATE Output Low Enable and Disable Times for Low Voltage Logic

Symbol Vec
1.5V +0.1V
Vi Vecl2
Vo Vecl2
Vy VoL + 0.1V
Vy Vou — 0.1V

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted

[&]o.10]B
=—{4]—

O O O
000000
000|000
000000

OO0
OO

SASaTs
000000
000000
000|000
OPOOOO—

123lase |

/ PIN ONE

ABCDEFGHJ E
~

o

o

o

Top

. +0.05 Sottos
View .

54X 0.575 o5

& [015@[CTAB] [SW

0.080M) | L

//1015|C *

|m‘—; _% S NG PLANE

1.4MAXI S [ [0.15]
. 2

O

[}

NOTE
THIL. ACKAG CONFORMGS T3 JEDEC MG-208
b.ALLL NSV S IN MILLMCETERS

a ‘D Fr.. . RN RECOMMENDATIZN: Noi.D (Non Golder 1Mask Defined)
.s¢ A DIA PADS w!TH A SOLDEF MAL K OPENINS F 45MM CONCENTRIC TO PADS
D. DF VING CCNIi:ORIAS TO AGME v44.5M-19094

BGAS54AresD

54-Bali'Fine-Picch-Baii Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide
Package Number BGA54A

9 www.fairchildsemi.com
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Joltage 16-Bit D-Type Flip-Flops with 3.6V Tolerant Inputs and Outputs

‘4 Lov

o

TAN'CX16

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

¥
12.5040.10
0.40 TYP —] E_ 48 43 30 25 B
8 43 30 25
o W
2 S o
] é l
[7=3
¢ O T nea—
T - f Wi ('3 qu H
3
i : Nl |
| ; 6 19 2 [BIC A 1_1 KLy gL o
ALL LEAD TIPS
FIN #1 DENT. | ‘ ,
- —0.
AND PATIERN REGRHMENDATIU
(a]o.1]c]
1.2 MAX ALL LEAD TIPS -0.90ty SEE DETAILA
| =4
s Y - / — ‘
BAN/N/EIBISIRI DR RISIRIE g1 S N v~ N
L < 0.09-09
0.104

AL

o L

aay

0.

|
AT

SATNSIO. ARE IN ML TERS

JEDEC RESISTRAION Wo—153, VATATION
E 4/
DIMENSIONS ARF i MILL 4ETERS .
DIMENSIONS AR EXCIJSIVE OF BUIRS, MOLD-LASH,
AND TIECR8R X 74SIONS,
D. DIMENSION ANu' TOLERANGS PER ANSI Y14.5M, 1982,

ED,

MID48REVC

0

| /12,00 0P (« BOTIOM

7~ GAGE PLANE

0.25

W0 IG~i:7_-| SEATING PLANE

1.00

DETAIL A

4¢-Lead Tnin Skiink Sn.all Outline Package (TSSOP), JEDEC MO-153, 6.1mm Body Width
Package Number MTD48

Fairchild does«iat assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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