3.3V CMOS PRESETTABLE
SYNCHRONOUS 4-BIT BINARY
COUNTER WITH SYNCHRONOUS
" RESET, 5 VOLT TOLERANT I/O

IDT74LVC163A

FEATURES:

- 0.5 MICRON CMOS Technology

- ESD > 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)

- 1.27mm pitch SOIC, 0.635mm pitch QSOP,
0.65mm pitch SSOP, 0.65mm pitch TSSOP packages

- Extended commercial range of — 40°C to +85°C

- Ve =3.3V +£0.3V, Normal Range

- Vec =2.3V 10 3.6V, Extended Range

- CMOS power levels (0.4uW typ. static)

- Rail-to-Rail output swing for increased noise margin

- Allinputs, outputs and I/0 are 5 Volt tolerant

- Supports hot insertion

Drive Features for LVC163A:
- High Qutput Drivers: +24mA
- Reduced system switching noise

APPLICATIONS:

* 5V and 3.3V mixed voltage systems
* Data communication and telecommunication systems

DESCRIPTION:

The LVC163A is a synchronous presettable binary counter, which
features an internal look-ahead carry and can be used for high-speed
counting. Synchronous operation is provided by having all the flip-flops

clocked simultaniously on the positive-going edge of the clock (CP). Outputs
(Q, to Qz) may be preset to a high orlow level. Alow level at the parallel
enableinput(PE) disables the countingactionand causes the dataatthe data
inputs (D, to D5) to be loaded into the counter on the positive-going edge
of the clock (provided that the set-up and hold time requirementsfor PE are
met). Presettakes place regardless ofthe levels atcount enable inputs (CEP
and CET). Alow level atthe master reset input (MR) sets all four outputs
oftheflip-flops (Q, to Q) to low level after the next positive-going transition
onthe clock (CP) input (provided that the set-up and hold time requirements
for PE are met).

This action occurs regardless of the levels of CP, PE, CET, and CEP
inputs. Thissynchronous reset feature enables the designerto modify the
maximum count with only one external NAND gate.

The look-ahead carry simplifies serial cascading of the counters. Both
count enable inputs (CEP and CET) must be highto count. The CET input
is fed forward to enable the terminal count output (TC). The TC output thus
enabled will produce a high output pulse of a duration approximately equal
to a high level output of Q,. This pulse can be used to enable the next
cascaded stage. The maximum clock frequency for the cascaded counters
is determined by the CP to TC propagation delay and CEP to CP set-up
time, according to the following formula:

o 1
max P(max) (CP 10 TC) +t,, (CEP 0 CP)
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3.3VCMOS PRESETTABLESYNCHRONOUS 4-BITBINARY COUNTER EXTENDED COMMERCIALTEMPERATURERANGE
TYPICAL TIMING SEQUENCE ABSOLUTE MAXIMUM RATINGS (1
VR L] Symbol Description Max. Unit
: VTERM Terminal Voltage with Respect to GND -05t0+65 | V
TstG Storage Temperature -65to+150 | °C
E? lout DC Output Current -50t0+50 | mA
liK Continuous Clamp Current, -50 mA
o P
lok Vi<0orVo<0
b3 _|_ | Icc Continuous Current through +100 mA
T LML s | esehveoorGho
: : TVC QUAD Link
I | [  NoTE:
R : 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
J ! | RATINGS may cause permanent damage to the device. This is a

CET stress rating only and functional operation of the device at these or

§ any other conditions above those indicated in the operational sections
{ ; E 1 f 1 f | of this specification is not implied. Exposure to absolute maximum
Qo : ; ¢ ; rating conditions for extended periods may affect reliability.

SR

CAPACITANCE (TA= +25°C, f = 1.0MHz)

: 7oz 1o 1 2 Symbol Parameter(1) Conditions Typ. | Max. | Unit
RESET PRESET COUNT : INHIBIT CIN Input Capacitance VIN =0V 45 6 pF
Cour Output Vour=0V 55 8 pF
) Capacitance
FUNCTION TABLE Ciro I/O Port ViN=0V 6.5 8 pF
OPERATING INPUTS OUTPUTS Capacitance
MODES MR | CP |CEP |CET |PE [Dx [ax | TC _ TG QUAD Tk
Reset(clear) |I |7 |X |X |X |X |L L :‘OIE- cable o the device |
. S a Icable 10 the device e.
Parallelload | 0|1 | X [X [T [T |L |t i P
h T X X I h H i
Count h T [h h h X | count | *
Hold h [ X [T [xX [n [X [q |7 PIN DESCRIPTION
(do nothing) h X | X |l h X | Qo L Symbol Description
NOTE: MR Synchronous Master Reset (Active LOW)
1. H = HIGH Voltage Level CP Clock Input (LOW-to-HIGH, Edge-Triggered)
h = HIGH Voltage level one setup time prior to the LOW-to-HIGH Dx Data Inputs

clock transition.
L = LOW Voltage Level
| = HIGH Voltage level one setup time prior to the LOW-to-HIGH

CEP Count Enable Inputs
GND Ground (0V)

clock transition. PE Parallel Enable Input (Active LOW)
Q, = Indicate the state of the referenced output one setup time CET Count Enable Carry Input
prior to the LOW-to-HIGH clock transition. -
X = Don't Care Qx Flip-Flop Outputs
* — The TC output is HIGH when CET is HIGH and the counter is TC Terminal Count Output
at Terminal Count (HHHH). Vee Positive Supply Voltage

T = LOW-to-HIGH Clock Transition
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3.3VCMOS PRESETTABLESYNCHRONOUS 4-BITBINARY COUNTER EXTENDED COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Operating Condition: Ta =-40°c to +85°c

Symbol Parameter Test Conditions Min. | Typ.) | Max. | Unit

VI Input HIGH Voltage Level® Voc =2.3Vto 2.7V 17 — — v
Vec =2.7V 1o 3.6V 2 — —

Vi Input LOW Voltage Level Veec =2.3Vio 2.7V — — 0.7 A
Voec =2.7V o 3.6V — — 08

IH Input Leakage Current Vee =36V Vi=0to 5.5V — — 15 HA

IIL

lozH High Impedance Output Current Vee =36V Vo=0to 55V — — +10 HA

lozL (3-State Output pins)

loFF Input/Output Power Off Leakage Vee =0V, Vinor Vo <5.5V — — +50 HA

VIK Clamp Diode Voltage Vee =23V, IN=-18mA — -0.7 -1.2 A

VH Input Hysteresis Vce =3.3V — 100 — my

lccL Quiescent Power Supply Current Vee =3.6V VIN = GND or Vcc — — 10 HA

IccH

lccz

Alcc Quiescent Power Supply One input at Vcc - 0.6V — — 500 HA

Current Variation other inputs at Vcc or GND
NOTES:

1. Typical values are at Vcc = 3.3V, +25°C ambient.
2. Clock Pin (CP) requires a minimum VIH of 2.5V.

OUTPUT DRIVE CHARACTERISTICS

Symbol Parameter Test Conditions!!) Min. Max. Unit
VoH Output HIGH Voltage Vee =2.3Vio 3.6V loH= -0.1mA Vec-0.2 — A

Vee =2.3V loH= —6mA 2 —

Vee =2.3V loH= —12mA 1.7 —

Vec =27V 22 —

Vee =3.0V 24 —

Vee =3.0V loH= —24mA 22 —
VoL Output LOW Voltage Vee =2.3Vio 3.6V loL=0.1mA — 0.2 A

Vee =2.3V loL=6mA — 04

loL=12mA — 07
Vec =27V loL=12mA — 04
Vee =3.0V loL=24mA — 055
LVC QUAD 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
appropriate Vcc range. Ta =—40°C to +85°C.
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3.3VCMOS PRESETTABLESYNCHRONOUS 4-BITBINARY COUNTER EXTENDED COMMERCIAL TEMPERATURE RANGE

OPERATING CHARACTERISTICS, Tp = 25°C

Vec =25V £ 0.2V Vee =3.3V £ 0.3V Unit
Symbol Parameter Test Conditions Typical Typical
CpD Power Dissipation Capacitance CL = OpF, f = 10Mhz — — pF
SWITCHING CHARACTERISTICS (1)
Vec=1.2V Vec=2.7V Vee =3.3V £ 0.3V
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
tPHL Propagation Delay — — — 9 — 8 ns
tPLH CP to Qx
tPHL Propagation Delay — — — 11 — 95 ns
tPLH CPtoTC
tPHL Propagation Delay — — — 88 — 78 s
tPLH CETtoTC
tw Clock Pulse Width, — — 5 — 4 — ns
HIGH or LOW
tsu Set-up Time — — 35 — 3 — ns
Dxto CP
tsu E—Lﬁ Time — — 35 — 3 — ns
MR, PE to CP
tsu Set-up Time — — 55 — 5 — ns
CEP, CETto CP
tH Hold Time — — 0 — 0 —
Dx, PE, CEP, CET, MR to CP e
tsk(o) [ Output Skew@ — — — — — 500 ps
NOTES:
1. See test circuits and waveforms. Ta= —40°Cto + 85°C.

2. Skew between any two outputs of the same package and switching in the same direction.
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3.3VCMOS PRESETTABLESYNCHRONOUS 4-BITBINARY COUNTER

EXTENDED COMMERCIALTEMPERATURERANGE

TEST CIRCUITS AND WAVEFORMS

TEST CONDITIONS

Symbol | Vec!)=25V 0.2V Veel®)=3.3V 0.3V & 2.7V | unit

VLoAD 2xVee 6 A

VH Vee 2.7 A

VT Vee/2 15 A
Viz 150 300 mv
VHz 150 300 my
CL 30 50 pF

LVC QUAD Link

TEST CIRCUITS FORALL OUTPUTS

VLoAD
Vce 2
T ® Open
— GND
VIN
(1,2)
Pulse D.U.T.
Generator
W
LVC QUAD Link
DEFINITIONS:

CL= Load capacitance: includes jig and probe capacitance.

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

NOTES:

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

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

SWITCHPOSITION
Test Switch
Open Drain VLoAD
Disable Low
Enable Low
Disable High GND
Enable High
All Other tests Open
LVC QUAD Link
OUTPUT SKEW - tsk (x)
VIH
/ \ —_ VT
INPUT —/ \— ov
tPLH1 tPHL1
VoH
/ N
OUTPUT 1 —/ VoL
tSK (x) tSK (x)
VoH
/ Ny
OUTPUT 2 —/ \— VoL
tPLH2 tPHL2 i

tSK(x) = |tPLH2 - tPLH1| or |tPHL2 - tPHL1|

LVC QUAD Link

NOTES:
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 |a—w

OUTPUT VOH

— VT
VoL

OPPOSITE PHASE
INPUT TRANSITION

tPHL
VIH
VT
oV

LVG QUAD Link

ENABLE AND DISABLE TIMES

ENABLE DISABLE Vi
CONTROL / VT
INPUT ‘c /
4 ov
tPZL |a— —> tPLZ [*+—
VLOAD/2 vV
OUTPUT SWITGH LOAD/2
NORMALLY CLOSED Viz
LOW 5 VoL
OUTPUT — Vou
NORMALLY Vhz
HIGH ~ iy

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

SET-UP, HOLD, AND RELEASE TIMES

Il £ <
XY XXXy,
INPUT tsU tN —ov
TIMING — VIH
INPUT X _vr
ov
tREM v
SYNCHRONOUS ) E — _V'll'H
CONTROL —ov
" (44
IR
ASYNCHRONOUS _
tsu ov
CONTROL tH
LVC QUAD Link
LOW-HIGH-LOW
PULSE — V71

- tw

HIGH-LOW-HIGH
PULSE

— VT

LVG QUAD Link
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ORDERING INFORMATION

IDT XX LVC XXXX XX
Temp. Range Device Type Package

Q Quarter Size Outline Package (SO16-7)

DC Small Outline IC (SO16-8)

PY Shrink Small Outline Package (SO16-9)

PG Thin Shrink Small Outline Package (SO16-10)

163A 3.3V CMOS Presettable Synchronous 4-Bit Binary Counter with

Synchronous Reset, 5 Volt Tolerant /O, £24mA

| 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.



