IDT

3.3V CMOS 16-BIT

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

5 VOLT TOLERANT 1/0, BUS-HOLD

IDT74LVCH162374A

FEATURES:
~  Typlcal tsin (Output Skew) < 25008
=  E3D > 2000V per MIL-3TD-883, Method 3015;
= 00V uging rmachine modsl (G = 200pF, R =0)
- Q.635rm pitch SS0F, 0.50mm piteh TSS0P
and 0.A40mrm pilch TVS0P packages
- Exended commercial range of <4077 to +85°C
= Wog = 3.3V 203V, Normal Range
= VYoo =27V 1o 3.6V, Extended Range
—  CMOS power levels (0.4 W typ. static)
- Allinputs, outputs and 10 ane 5 Vol iokerant
- Bupports hot nsarion
Drive Features for LVCH162374A:
- Balanoad Cutput Drivers: +12mA
—  Low swilching noiss

APPLICATIONS:

+ 5V and 3.3V mixed volape sysbems
+ [laka communication and telecomimunication Sysiems

DESCRIPTION:

The LVCH182374A 18-bit edge-friggered D-ype lip-lopis builtusing
advanced dual metal CWMODS fechnology. This high-speed, low-powsr
register is Ideal for use as a buffer register for data synchronization and
storage. The outputenable [OE) and clock (CLK) contrals are arganized
1o operate each device as 1wo 8-bil registers or one 16-bit register with
common clock. Flow-throughorganizationof signal ping simplifies leyout
Allinputs ang designad with hystenazs forimproviad noise magin.

&l ping of the LWVCH182374A can be driven from aither 3.3V or 5V
devices. This feature allows the use of this device a3 a franslatorin amixed
3.9N/5V supply systam.

The LVCH182374A has series resislors in tha device output structune
whichwill gignificartly reduce linenoise whan usad withlight loads, This
drivar has been devalopad 1o drive £ 12mA at the designatad thresholds,

The LVCH1823744 has “bus-hold” which retaing the inputs’ a5t state
whenever theinput goes toahighimpedance. This preverts flogting inputs
and eliminates the need for pull-up’down resistors.
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IDT7ALVCHIG23T74A

4.9V CMOS 16-BIT EDGE-TRIGGERED I-TYPE FLIP- FLOP EXTEMDED COMMERCIAL TEMPERATURE RAMGE
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS (1)
Symbsal Description Max, Unit
58 [ 1 L 48 ] "OLK Wrzaw® | Terminal Voltage wih Respect o GND | —05m+65 | ¥
' Vr=aul® | Teming Voltage with Fespsct i GND | - 0510465 | V
101 I: 2 47 :I 101 Tams Storage Tampansture -G5St +150 | *C
w2 [ | 3 a6 | 102 ot DC Oufpet Current -501e450 | ma
GNe [ | 4 45 | GND Ii¥ Cantinucas Clamp Currant, =5 A
low Vi<barVo<D
s ] 8 44 ] D3 et Canfinucus Curment toagh +100 i
] 104 IsE gach Voo or GMD
1as [ 43 ] _—
vee || 7 az ] Ver NOTES:
| ; 1. Sirespes greatar than those lwled wndar ABSOLUTE MAXIMLRA
s | 8 41 | D= RATINGS may cause parmanent damage fo the device. This i &
] gtrags I"B1|['ﬂ Dl'llj' and tunciicnal oparation of 1ha device a1 these or
1Qe |: 8 40 :|1 & any oiher condiions abows those Indicated in the operaticnal secticns
ol 1his EFI-IIHII:'MIDI'I ig ok I'ﬂphlﬂ EI!FHHIJ[‘EI 1o absolite maximum
GND [ ] 10 ss [ | GND rafing conditions for exdended perode may affect reliability.
2, Voo larminals,
gz [ 1 SO48-1 38 ] 1D7 3. All terminals excepl Voo
qu |: 13 E048-3 28 :l aliy
=02 [ | 14 a5 | 2Dz
. CAPACITANCE (Ta=+25C, f=1.0MHz)
GND [ | 15 34 | GND
Eymbol Parameter(!) Conditions Typ. | Max. | Unit
aqa | 18 33 || 2pa ik Input Capacitance Vi = 0V a5 | 6 | oF
204 [ 17 az || 204 Cour | Qutput VauT = OV 65 | & | pF
vee | 12 31 ] vee Copactance
Cig VO Proet Vin= O 85 | B | pF
El:ll'l |_ 19 A :I 2Ds Emﬂﬂnﬂ.l"l:ﬂ
T [
s [ | 20 28 | z2De NOTE:
GHND |: 29 a8 :l GHD 1. ds applicabla 1o the device 1ypa
ooy [ 22 27 | 207
e ] 23 26 | 2Ds FUNCTION TABLE (each flip-flop) (1)
0 [ | 24 25 || 2CLK nputs Outputs
' XOE ¥CLK xDx o
SS0P/ TSSOPY TVEOP - T " "
TOP VIEW
L T L L
L Horl X 0
PIN DESCRIPTION :
H X X Fs
Pin Namsas Description
NOTE:
i
M ieta Inputs 1. H=HIGH Voltags Leval
¥CLK Clack Inputs L = LOW Voltaga Laval
% = Don't Care
O 3-State Ouiputs 7 - High-Impasanc
vOE 3-State Output Enadile Inputs (Active LOW) @, = Level of O bafors fha indicated steady-stata input conditions
NOTE: wera patablishad.

1. Thesa pins hewe "Bus-hald™. &ll ciher pins are standard inputs,
outputs, ar [#0s,




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
IBHH Bus-Hold Input Sustain Current Vee =3.0V Vi=20V -75 — — HA
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) -
/ \
—_— V7
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

VIH
CONTROL / VT
INPUT iy / oy
—™ tPLZ [+
VLOAD/?2
VLOAD/2
NoRMALLY SWITCH -
Lo CLOSED viz
—>[tPzH|*— ‘—" Vou
OUTPUT gwitcH = Vor
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 — ViH
INPUT >< _(\)’\;
[«—* {REM _v
ASYNCHRONOUS = IH
CONTROL _(\)’\}
+ 55 — VH
SYNCHRONOUS \\XXX_ Ve
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.



