3.3V CMOS 16-BIT

EDGE TRIGGERED D-TYPE FLIP-
FLOP WITH 3-STATE OUTPUTS,

5 VOLT TOLERANT 1/0, BUS-HOLD

IDT74LVCH162374;

IDT

FEATURES:

= Typical tsm (Output Skew] < 25008

= ES50 = 2000V per MIL-STD-833, Methad 3015,
= 00N using machine mogel (G = 200pF, A =0)

- QLG3Srmm pich SS0P, 0.50mm pitch TSS0P
and 0.40mm pitch TVSOF packages

- Extended commercial range of 407G to +85°C

= ¥Woo= 3.3V £0.3V, Normal Range

= ¥oo=2.7V 10 36V, Extendad Range

- CMOS power lavals {040 W typ. static)

- Allinputs, outputs and 1O ane 5 Vol ket

DESCRIPTION:

The LYCH182374A 16-bit edge-riggered D-type flip-lopis builtusin
acvancad dual metal CMOS tachnology. This high-spesd. low-pows
register is ideal for use as a buffer register for data synchronization an
storage. The output enable (DE) and clock {CLK) controls are enganize
1o operate each devics as two B-bit regizters or ong 16-bit register wit
commen ckack. Flow-througharganization of signal ping simplifies leyou
Allinputs are designad with hysterass forimproved noise mangin.

&l ping of the LYCH182374A can be driven from either 3.3V or 5
davices. This festure allows the useof thisdevice &9 4 franglgtorina mixe

~  Supports hot nseriion 3.3V/5V supply systam.
Drive Features for LVCH162374A:
—  Balanced Qutput Drivers: +12mA '!'n& L_'.rn!-n_e.zam has sarlps rus!sinrsln tha ﬂm-lga outpat structur
—  Low switching noise whichwill significantly reduce line noise whean used with light Igads, Thi
driver has been developed 1o dive £ 12mA at the designated thresholds
APPLICATIONS: The LVCH18237 44 has “bus-hald” which retains the inpuls’ ast stat
+ 5 and 3.3V mixed vollape systems whenever iheinput goes o ahighimpedance, This prevents fioating input

+ Diaka pommunication and belecommunicalion Sysiems

and eliminates the need for pull-upfdown resistors.
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IDT7ALVCHIG237T4A

AIVCMOS516-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOHP

EXTENDED COMMERCIAL TEMPERATURERANGE

PIN CONFIGURATION
oE [ | 1 s 48 || 'CLK
w1 [ ] 2 47 ] 1Dv
0z [ ] 3 46 || D7
GND [ | 4 45 || GND
s [ 8 44 ] D3
1004 |: & 43 :l 104
voeo || 7 42 || Vco
s [ &8 41| 1Ds
Qs [ | @ 4p | 1D
GND [| 10 ag | GND
107 |: 11 38 :l 107
108 |: 12 ggj:; a7 _| 10e
agyy [| 13 SO4B-3 g T aDn
s02 | 14 a5 :l Dz
GND [ | 15 34 | GND
203 [ ] 18 33 || sDa
204 | 17 az || 204
Voo |: L k3 :I Voo
ams || 19 30 | 20s
age | 20 28 || 2De
GHD |: 21 28 :l GMD
w07 || 22 27 || =07
208 | €9 o6 | 2Da
p0E | 24 25 | 2CLK
SS0P! TSSO TVS0OP
TOP VIEW
PIN DESCRIPTION
Pin Namss Description
iy Diata inputs [
¥CLE Clack Inputs
e 3-Stata Outputs
¥OF 3-Shabe Oulput Enalile Inputs (Active LOW)
NOTE-

1. Thesa pins hewe "Bus-hald™. &ll ciher pins are standard inputs,

outpis, ar 180s,

ABSOLUTE MAXIMUM RATINGS (1)

Symibeol Descripdon Max. Unit
¥rzauWls | Temninal Voliege with Respact io GHD -05m+65 | ¥
Wrzaul® | Tamninal Voltage with Respact io GRD -5t +85 ¥
Tama Siprage Tampsansbura -G8 +180 | *C
It Lo Chifput Carrent =501t 4B0 | mA
I Canlinucus Clamp Curmrent, =5 mA
I VicODarWosD
e Cantinueis Curenl fraagh 2100 Fiud
lss each Voo ar GMD

T

HOTES:

1. Sirespes greatar than those leied wndar ABSOLUTE MAXIBALY
RATINGS may cause parmanent damage 1o the devies. This is
gtrags rafing cnly and funciional oparation of 1ha davica 8l These
any oiher conditions abows thoes indicated in the operaticnal section
of this specilicalion ig nod implied. Exposure 1o absolube maximu
rafing candttions lor sxiended pericos mey affect relabiity.

2 Voo larminals,

3. Al tarminals excepl Voo

CAPACITANCE (Ta=+25°C, f=1.0MHz)

Eymbol Parameter(!) Conditions Typ. | Max. | Unit
Gk Input Capacilerce Wik =0V 45 ] pF
Cour | Culput Vour=0v | 65 | & | pF

Capaciance
LELe VL Pt i = W 8.5 B pF
Capacitanca
N L
HOTE:
1. s applicabla 1o the device 1ypa
FUNCTION TABLE (each flip-fiop) (1)
Inputs Quiputs
xOE ¥CLK xl xli
L T H H
L T L L
L Horl X o,
H X X Z

HOTE:
1. H= HIGH Vialtags Lawal
L = LOW Vollage Laval
X = Don't Care
Z = High-Impedansa
Q= Laval of O bafora iha indicated sieady-stata input conditions
wera astablishad.




IDT74LVCH162374A
3.3VCMOS 16-BIT EDGE-TRIGGERED D-TYPEFLIP-FLOP

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Operating Condition: TA =—40°C to +85°C

EXTENDED COMMERCIALTEMPERATURERANGE

Symbol Parameter Test Conditions Min. | Typ.) | Max. | Unit
ViH Input HIGH Voltage Level Vec =2.3Vio 2.7V 1.7 — — A
Vec =2.7V1io 3.6V 2 — —
ViL Input LOW Voltage Level Vec =2.3Vio 2.7V — — 0.7 A
Vee =2.7V 1o 3.6V — — 0.8
IIH Input Leakage Current Veec =3.6V Vi=0to 5.5V — — 15 HA
L
lozH High Impedance Output Current Vee =3.6V Vo=0to 55V — — 110 HA
lozL (3-State Output pins)
loFF Input/Output Power Off Leakage Vec =0V, ViNor Vo <55V — — +50 HA
ViK Clamp Diode Voltage Vee =23V, IN=-18mA — -07 -12 A
VH Input Hysteresis Vee =3.3V — 100 — my
lecL Quiescent Power Supply Current Vee =3.6V VIN = GND or Vcc — — 10 HA
IccH
lccz 3.6 <VIN< 55V() — — 10
Alcc Quiescent Power Supply One input at Vcc -0.6V — — 500 HA
Current Variation other inputs at Vcc or GND _
NOTES: e
1. Typical values are at Vcc = 3.3V, +25°C ambient.
2. This applies in the disabled state only.
BUS-HOLD CHARACTERISTICS
Symbol Parameter(!) Test Conditions Min. | Typ® | Max. | Unit
[BHH Bus-Hold Input Sustain Current Vee =3.0V Vi=2.0V -75 — — pA
IBHL Vi=08V 75 — —
IBHH Bus-Hold Input Sustain Current Veec =2.3V Vi=17V — — — HA
IBHL Vi=07V — — —
IBHHO Bus-Hold Input Overdrive Current Veec =36V Vi=0t0 3.6V — — + 500 HA
IBHLO
LVC Link
NOTES:

1. Pins with Bus-hold are identified in the pin description.

2. Typical values are at Vcc = 3.3V, +25°C ambient.



IDT74LVCH162374A
3.3VCMOS 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP EXTENDED COMMERCIAL TEMPERATURE RANGE

OUTPUT DRIVE CHARACTERISTICS

Symbol Parameter Test Conditions(?) Min. Max. Unit
VoH Output HIGH Voltage Vee =2.3V10 3.6V loH= —-0.1mA Vec-0.2 — A
Veec =2.3V [oH= —4mA 1.9 —
[oH= - 6mA 17 —
Vec =27V [oH= —4mA 2.2 —
[oH= —8mA 2 —
Vee =3.0V [oH= - 6mA 24 —
loH= - 12mA 2 —
VoL Output LOW Voltage Vee =2.3V10 3.6V loL=0.1mA — 0.2 A
Veec =2.3V loL=4mA — 04
loL= 6mA — 0.55
Vec =27V loL=4mA — 04
loL=8mA — 0.6
Vee =3.0V loL= 6mA — 0.55
loL= 12mA — 0.8
LVC  Link
NOTE:

1. VH and ViL must be within the min. or max. range shown in the DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE table for the
approptriate Vcc range. Ta =—40°C to +85°C.

OPERATING CHARACTERISTICS, V¢g¢ = 3.3V £ 0.3V, Ta = 25°C

Symbol Parameter Test Conditions Typical Unit
CpD Power Dissipation Capacitance per flip-flop Outputs enabled CL=0pF, f=10Mhz pF
CpD Power Dissipation Capacitance per flip-flop Outputs disabled pF

SWITCHING CHARACTERISTICS (Y

Vec =27V Vee = 3.3V+0.3V
Symbol Parameter Min. Max. Min. Max. Unit
tPLH Propagation Delay 2 6.5 2 6.2 ns
tPHL XCLK to xQx
tPzH Output Enable Time 15 6.3 1.5 6.1 ns
tpzL xOE to xQx
tPHZ Output Disable Time 15 6.2 1.5 6 ns
tpLz xOE to xQx
tsu Set-up Time HIGH or LOW, xDx before xCLK 2.5 — 2.5 — ns
tH Hold Time HIGH or LOW, xDx after xCLK 1.5 — 1.5 — ns
tw XCLK Pulse Width HIGH or LOW 3 — 3 — ns
tsk(0) Output Skew!? — — — 500 ps
NOTES:
1. See test circuits and waveforms. Ta= —40°C to + 85°C.

2. Skew between any two outputs of the same package and switching in the same direction.



IDT74LVCH162374A
3.3VCMOS 16-BIT EDGE-TRIGGERED D-TYPEFLIP-FLOP

EXTENDED COMMERCIALTEMPERATURERANGE

TEST CIRCUITS AND WAVEFORMS

TEST CONDITIONS
Symbol | Vec()=3.3V 0.3V | Vee(D) =2.7v | Vecl)=2.5V £0.2V |unit
VLOAD 6 6 2xVee v
VIH 2.7 2.7 Vee v
VT 15 15 Vec/2 v
Viz 300 300 150 mV
VHz 300 300 150 mV
CL 50 50 30 pF
VC Link
TEST CIRCUITS FORALL OUTPUTS
Voo 3 VLOAD
T ® Open
500Q — GND

VIN
Pulse (1, 2)
Generator @ D.U.T.

J W
DEFINITIONS: LVC Link

CL = Load capacitance: includes jig and probe capacitance.

RT = Termination resistance: should be equal to ZouT of the Pulse
Generator.

NOTE:

1. Pulse Generator for All Pulses: Rate < 10MHz; tF < 2.5ns; tR < 2.5ns.

2. Pulse Generator for All Pulses: Rate < 10MHz; tF < 2ns; tR < 2ns.

SWITCHPOSITION
Test Switch
Open Drain VLoAD
Disable Low
Enable Low
Disable High GND
Enable High
All Other tests Open
LVC  Link
OUTPUT SKEW - tsk (x) -
/ N_
VT
INPUT —/ \— ov
tPLH1 tPHL1
'/ \ VoH
XN—— VT
OUTPUT 1 —/ \— VoL
tsK (x) tSK (x)
/ \ VoH
— VT
OUTPUT 2 —/ \— VoL
tPLH2 tPHL2
tsK(x) = [tPLH2 - tPLH1| or [tPHL2 - tPHL1]|
NOTES: LVC Link

1. Fortsk(o) OUTPUT1 and OUTPUT2 are any two outputs.
2. Fortsk(b) OUTPUT1 and OUTPUT2 are in the same bank.

PROPAGATIONDELAY

VIH

SAME PHASE VT

INPUT TRANSITION oV

tPLH |e—m tPHL

OUTPUT VOH

7 — VT
VoL

~

tPLH tPHL
OPPOSITE PHASE VIH
INPUT TRANSITION X\I

LVC Link

ENABLE AND DISABLE TIMES

ENABLE DISABLE Vi
CONTROL Z VT
INPUT iy / oy
—™ tPLZ [+
VLOAD/?2
VLOAD/2
oy S -
Lo CLOSED Viz
—>tPzH|*+— ‘—" VoL
NORMALLY VT — Vuz
HIGH — oV ov

LVC Link

NOTE:
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH.

SET-UP, HOLD, AND RELEASE TIMES

XY Ry,
INPUT tsu ™ —ov

TIMING — Vi
>< VT
INPUT —y
[«—* {REM _v
ASYNCHRONOUS - H
CONTROL —

+ 55 — VIH
SYNCHRONOUS \\XXX_ VT
CONTROL tsu —ov

tH

LVC Link

PULSEWIDTH
LOW-HIGH-LOW
PULSE — VT
- tw
HIGH-LOW-HIGH — VT

PULSE
LVC Link



IDT74LVCH162374A

3.3V CMOS 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP EXTENDED COMMERCIAL TEMPERATURE RANGE
ORDERING INFORMATION
IDT ___XX___LVC __ X XX XXXX XX

Temp. Range Bus-Hold Family Device Type Package

PV Shrink Small Outline Package (S048-1)
PA Thin Shrink Small Outline Package (S048-2)
PF Thin Very Small Outline Package (SO48-3)

| 374A 16-Bit Edge Triggered D-Type Flip-Flop

162 Double-Density with Resistors, £12mA

H Bus-hold

|
| 74 -40°C to +85°C

CORPORATE HEADQUARTERS for SALES:

2975 Stender Way 800-345-7015 or 408-727-6116
Santa Clara, CA 95054 fax: 408-492-8674
www.idt.com*

*To search for sales office near you, please click the sales button found on our home page or dial the 800# above and press 2.
The IDT logo is a registered trademark of Integrated Device Technology, Inc.



