Integrated Device Technology. Inec.

3.3V CMOS 16-BIT
TRANSPARENT LATCH

IDT74ALVCH16373
IDT74ALVCH162373
IDT74ALVC16373
ADVANCE INFORMATION

FEATURES:

« Common features:

0.5 MICRON CMOS Technology

Typical tsK{o) (Output Skew) < 250ps

ESD = 2000V per MIL-STD-883, Method 3015;
> 200V using machine model (C = 200pF, R = 0)
256 mil pitch SSOP, 19.6 mil pitch TSSOP,

and 15.7 mil pitch TVSOP packages

Extended commercial range of -40°C to +85°C
Vce = 3.3V £0.3V, Normal Range

Voo = 2.7V 1o 3.6V, Extended Range

Voo = 2.5V +0.2V

CMOS power levels (0.4uW typ. static)
Rail-to-Rail output swing for increased noise margin

+ Features for ALVCH16373 and ALVC16373:

— High Drive Outputs: +24mA
— Suitable for heavy loads

+ Features for ALVCH162373:
— Light Balanced Output Driver:  £12mA

Minimal swilching noise

DESCRIPTION:

These 16-bit transparent D-type lalches are built using ad-
vanced dual metal CMOS technology. These high-speed, low-
power latches are ideal for temporary storage of data. They
can be used for implementing memory address lalches, /O
ports, and bus drivers. The Output Enable and Latch Enable
controls are organized to operate each device as two 8-bit
latches or one 16-bit latch. Flow-through organization of sig-
nal pins facilitates ease of layout. All inputs are designed with
hysteresis for improved noise margin.

The ALVCH16x373 have “bus-hold”which retains the input’s
last state whenever the input goes to a high impedance. This
prevents floating inputs and eliminates the need for pull-up/
down resistor.

The ALVCH16373/ALVC16373 have besn designed with a
+24mA output driver. These drivers are capable of driving a
moderate o heavy load while maintaining speed performance.

The ALVCH162373 has series resistors in the device out-
put structure which will significantly reduce line noise when
used with light loads. This driver has been designed to drive
+12mA at the designated threshold levels.
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IDT74ALVCH16373, IDT74ALVCH162373, IDT74ALVC16373

3.3V CMOS 16-BITTRANSPARENT LATCH

EXTENDED COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

10E [ |1 — 48 [ ] ILE
11 [ |2 47 | ] D1
102 [ | 3 46 | | 1D2
GND [ | 4 45 | ] GND
1a [ |5 44 [ ] D3
14 | 6 413 | ] 1D4
vee [ | 7 42 | ] veo
105 | | 8 41| ] 1Ds
e [ |9 40 [ ] 1Ds
GND [ | 10 3g | | GND
w7 ] 11 38 | | D7
Qs [ 12 28;‘22 37 || 1Ds
21 [ | 13 SO483 54| [ 2D1
2qe || 14 a5 || 2D2
GND [ | 15 34 ] GND
23 | 16 83 || 2ps
pQa L_| 17 32 || 2D4
veo | 18 31 | | vee
sqs || 19 30 || 2Ds
pqe | 20 29 || 2De
GND |: 21 28 :| GND
»qr || 22 27 || 2b7
2qs [ | 23 o6 || 2Ds
20E 24 o5 | | alE
4217 drw 03
SSOP/
TSSOP/TVSOP
TOP VIEW
PIN DESCRIPTION
Pin Names Description

xDx Data Inputst"

xLE Latch Enable Input {(Active HIGH)

xOE Qutput Enable Input (Active LOW)

xQx 3-State Culpuls

NOTE: 4217 16l 01

1. On LVCH these pins have “Bus-hold”. All other pins are standard inputs
outputs or I/0s. On ALVC no pins have "Bus-hold.

ABSOLUTE MAXIMUM RATING"

Symbol Description Max. Unit

VTERMZ) | Terminal Voltage with Respect | -0.5t0+46 | V
to GND

VTERMI3) | Terminal Vollage with Respect —0.510 v
to GND Vee +0.5

TsTG Storage Temperature —6510+150 | °C

lout DC Cutput Current —6010+80 | mA

Ik Continuous Clamp Current, -50 mA

oK Vi<OorVo<0

lcc Continuous Gurrent through +100 mA

Iss each Voo or GND

NOTES: 22171k 02

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect reliability.

2. Vo terminals.

3. All terminals except Vce.

CAPACITANCE (TA- +25°C, f— 1.0MHz)

Symbol | Parametert!) |Conditions| Typ. | Max. | Unit
CIN Input VIN =0V | 5.0 | 7.0 pF
Capacitance
GCout Qutput Vour=0V | 7.0 9.0 pF
Capacitance
Cio I/O Port VIN = 0V 7.0 9.0 pF
Capacitance
NOTE: 4217 Ink 03
1. As applicable to the device type.
FUNCTION TABLE®"
Inputs Cutputs
xDx xLE xCE xQx
H L H
L H L
X 7/
NOTE: 4217 16l 04

1. H = HIGH Vcltage Level
L = LOW Voltage Level

X = Don't Gare
Z = High-Impedance




IDT74ALVCH16373, IDT74ALVCH162373, IDT74ALVC16373
3.3V CMOS 16-BIT TRANSPARENT LATCH

EXTENDED COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Operaling Condition: TA = —-40°C 10 +85°C

Symbol Param eter Test Conditions Min. |Typ.?]| Max. | Unit
ViH Input HIGH Voltage Level Voo = 2.3V 1o 2.7V 1.7 — — v
Voo = 2.7V 1o 3.6V 2 — —
ViL Input LOW Voltage Level Voo =2.3Vio 2.7V — — 0.7 v
Vo = 2.7V o 3.6V — — 0.8

lH Input HIGH Current Vce = 3.6V Vi =Vce — — 1 LA
I Input LOW Current Voo = 3.6V Vi = GND — — +1

lozH High Impedance Output Current Voo = 3.6V Vo =\Vco — — +1 HA
lozL (3-State Output pins) Vo = GND — — 1 LA
ViK Clamp Diode Voltage Voo = 2.3V, IIN= —18mA — 0.7 -1.2 v
VH Input Hysleresis Voo = 3.3V — 100 — mv
lcoL Quiescent Power Supply Current | Voo = 3.6V — 0.1 40 LA
lccH VIN = GND or Ve

lccz

4217 Ink 05
BUS-HOLD CHARACTERISTICS FOR ALVCH16Xx373

Sym bol Parameter'? Test Conditions Min. |Typ.’| Max. | Unit
IBHH Bus-Hold Input Sustain Current Vee = 3.0V Vi=2.0V —75 — — HA
[BHL Vi=0.8V 75 — —

IBHH Bus-Hold Input Sustain Current Vee = 2.3V Vi=1.7V —45 — — HA
[BHL Vi=07V 45 — —

I[BHHO Bus-Hold Input Overdrive Current | Voo = 3.6V Vi=0103.6V — — +500 LA
lBHLO

NOTES: 4217 Ink 05

1. Typical values are at Vco = 3.3V, +25°C ambient.
2. Pins with Bus-hold are identified in the pin description.




IDT74ALVCH16373, IDT74ALVCH162373, IDT74ALVC16373
3.3V CMOS 16-BITTRANSPARENT LATCH

EXTENDED COMMERCIAL TEMPERATURE RANGE

OQUTPUT DRIVE CHARACTERISTICS FOR ALVCH16373 AND ALVC16373

Symbol Parameter Test Conditions! Min. Max. Unit
Vo Output HIGH Voltage Vee = 2.3V 1o 3.6V loH = -0.1TmA Vee-0.2 — v
Voo = 2.3V IOH = —-6mA 2 —
Voo = 2.3V IoH = —12mA 1.7 —
Veoe = 2.7V 2.2 —
Vce = 3.0V 2.4 —
Voo = 3.0V IOH = —24mA 2 —
VoL Output LOW Voltage Vee = 2.3V 10 3.6V loL=0.1mA — 0.2 Vv
Vce = 2.3V loL = 6mA — 0.4
oL = 12mA — 0.7
Voo = 2.7V loL = 12mA — 0.4
Vce = 3.0V loL = 24mA — 0.55
4217 Ink 07
OUTPUT DRIVE CHARACTERISTICS FOR ALVCH162373
Symbol Param eter Test Conditions!!) Min. Max. Unit
VoH Output HIGH Voltage Vce = 2.3V 10 3.6V [oH=—0.1mA Veoe-0.2 — vV
Voo = 2.3V IOH = —4mA 1.9 —
Vee = 2.3V loH=—6mA 1.7 —
Voo = 2.7V loH = —-8mA 2 —
Voo = 3.0V IOH = —6mA 2.4 —
Vce = 3.0V [oH=—12mA 2 —
VoL Output LOW Voltage Vce = 2.3V 10 3.6V loL=0.1TmA — 0.2 v
Vece = 2.3V loL = 4mA — 0.4
loL = 6mA — 0.55
Veo = 2.7V loL = 8mA — 0.6
Voo = 3.0V oL =12mA — 0.8
NOTE: 4217 Ink 08

1. ViH and ViL must be within the min. or max. range shown in the DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE table for the

appropriate Voc range. TA =—40°C to +85°C.




IDT74ALVCH16373, IDT74ALVCH162373, IDT74ALVC16373

3.3V CMOS 16-BIT TRANSPARENT LATCH

EXTENDED COMMERCIAL TEMPERATURE RANGE

SWITCHING CHARACTERISTICS FOR ALVCH16373 AND ALVC16373("

Vcc= 2.5V Vcec = 2.7V Vece = 3.3V
0.2V 0.3V
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
tPLH Propagation Delay 1.0 5.1 1.1 4.3 1.1 3.6 ns
{PHL xDx to xQx
tPLH Propagation Delay 1.0 55 1.0 4.6 1.0 3.9 ns
tPHL XLE 1o x(x
tPzZH Output Enable Time 1.0 6.5 1.0 5.7 1.0 4.7 ns
tPZL
tPHZ Cutput Disable Time 1.9 5.3 1.4 4.5 1.4 4.1 ns
tPLZ
tsu Set-up Time HIGH or LOW, xDx to xLE 1.0 — 1.0 — 1.1 — ns
tH Hold Time HIGH or LOW, xDx after xLE 1.5 — 1.7 — 1.4 — ns
w xLE Pulse Width HIGH 3.3 — 3.3 — 3.3 — ns
tsk(o) Output Skewl?) — 0.5 — 0.5 — 0.5 ns
4217 10l 08
SWITCHING CHARACTERISTICS FOR ALVCH162373'"
Vee = 2.5V Vee = 2.7V Vee = 3.3V
0.2V 0.3V
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
tPLH Propagation Delay 1.6 1.5 1.5 ns
tPHL xDx to xQx
tPLH Propagation Delay 2.0 2.0 2.0 ns
tPHL xLE to xQx
tPZH Output Enable Time 1.5 1.5 1.5 ns
{PZL
tPHZ Output Disable Time 1.5 1.5 1.5 ns
{PLZ
isu Set-up Time HIGH or LOW, xDx to xLE 2.0 — 2.0 — 2.0 — ns
tH Hold Time HIGH or LOW, xDx after xLE 1.5 — 1.5 — 1.5 — ns
tw XLE Pulse Width HIGH — 5.0 — 5.0 — ns
tsKk(0) Output Skew!?) — 0.5 — 0.5 — 0.5 ns
NOTES: 421710l 10

1. See lest circuits and waveforms. Ta=-40°C fo +85°C.

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




IDT74ALVCH16373, IDT74ALVCH162373, IDT74ALVC16373

3.3V CMOS 16-BITTRANSPARENT LATCH

EXTENDED COMMERCIAL TEMPERATURE RANGE

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions() Min. |Typ.2| Max. | Unit
Alcc Quiescent Power Supply Gurrent | Voo = Max. VIN = Voo — 0.6V3) — 2.0 30 LA
TTL Standard Inputs HIGH
Alcc Quiescent Power Supply CGurrent | Voo = Max. VIN = Vco — 0.6VE) — 162 325 LA
TTL Bus-hold Inputs HIGH
lcch Dynamic Power Supply Vce = Max. VIN = VCe — 50 75 HA/
Currentt5) Oulputs Open ViN = GND MHz
xOE = GND
One Input Toggling
50% Duty Cycle
lc Total Power Supply Current(®) Voo = Max. VIN = Vce — 0.5 0.8 mA
QOutputs Open VIN = GND
fi =10MHz
50% Duty Cycle VIN = Voe -0.6V — 0.5 0.8
xOF = GND VIN = GND
xLE = Voo
One Bit Toggling
Vee = Max. VIN = Vee — 2.0 3.0
Outputs Open VIN = GND
fi=2.5MHz
50% Duty Cycle VIN = Voo -0.6V — 2.0 3.3
xOF = GND VIN = GND
xLE = Vce
Sixteen Bits Toggling
NOTES: 4217 tbl 11
1. Voc (max.) = 3.6V
2. Typical values are at Voo = 3.3V, +25°C ambient.
3. Per TTL driven input; all other inputs at Voo or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
5. GPD = lccD/VCo
CPD = Power Dissipation Gapacitance
6. lc = |QUIESCENT + lINPUTS + IDYNAMIC

IC = ICC + AICC DHNT + ICCD (fCPNCP/2 + fiNi)

lcc = Quiescent Cument (lcoL. lccHand locz)

Alcc = Power Supply Cuwent for a TTL High Input

Dx = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcen = Dynamic Current Gaused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zevo for Non-Register Devices)
Nop = Number of Glock Inputs at fop

fi = Input Frequency

Ni = Number of Inputs at fi




IDT74ALVCH16373, IDT74ALVCH162373, IDT74ALVC16373

3.3V CMOS 16-BIT TRANSPARENT LATCH EXTENDED COMMERCIAL TEMPERATURE RANGE
TEST CIRCUITS AND WAVEFORMS PROPAGATION DELAY
TEST CONDITIONS VIH
Symbollvce = 3.3V $0.3V] Vec = 2.7V |vee = 2.5v+0.2v| unit SAME PHASE vT
= 3. : =2 =2 : INPUT TRANSITION E
VLOAD 6 6 4.6 v PLH s tPHL ov

VIH 07 27 23 v OUTPUT / N\ 3?'*
VT 1.5 1.5 Vee/2 v —/ VoL

|
Viz 300 300 150 my P tPHL I
v v OPFPOSITE PHASE
Hz 300 300 150 m INPUT TRANSITION vT
GL 50 50 30 pF ov
DEFINITIONS: 4217 Ink 12 4217 drw 05
Cl= Load capacitance: includes jig and probe capacitance.
RT_- Temmination resistance: should be equal to ZouT of the Pulse
Generator. ENABLE AND DISABLE TIMES
TEST CIRCUITS FOR ALL OUTPUTS ENABLE DISABLE Vil
/_
7 VLOAD CONTROL 77— w1
VCC INPUT
T r'—'i Open —®iPLZ % ov
500 = GND OUTPUT Son VLOAD2 VLOAD/2
VIN vVouT NORMALLY vT al
Pulse (| — . Low CLOSED e/ 03 vOoL
Generator = D.U.T. = —»{pZ H|*— tPHZ—» |V
OUTPUT :
" 5000 NORMALLY " VITCH /'y \ 0.3V VOH
S RT oL \
iR 1 HIGH — oV ov
B B B B B B NOTE: 4217 drw 07
NOTE: w217 druos 1. Diagram shown for input Control Enable-LOW and input Gontrol
1. Pulse Generator for All Pulses: Rate £ 1.0MHz; tF € 2.5ns; 1R £ 2.5ns. Disable-HIGH.
SWITCH POSITION SET-UP, HOLD AND RELEASE TIMES
Test Switch DATA s AN 2;2 Q :*\\1#4
Qpen Drain VLOAD INPUTXXZKISU My —ov
D|Sab|e I_OW TIMING — VIH
Enable Low INPUT >< VT
Disable High GND {REM ov
Enable High ASYNCHRONOUS )Z *\\11'1'_4
All Other tests Open CONTROL oV
4217 Ink 13 ; - — VIH
SYNCHRONOUS N K x x_ VT
CONTROL 1S U—mle Y
OUTPUT SKEW - tsK (x) 1H
4217 drw 08
/ \ VIH
— VT
INPUT —/ \_ov PULSE WIDTH
tPLH4 tPHLA
- — VOH
/ \ T LOW-HIGH-LOW
] PULSE — VT
OUTPUT 1 — 7 . | voL
18K [x) 1SK (x)
- - -— W
/ \ VOH
— VT HIGH-LOW-HIGH — VT
OUTPUT 2 ] \— VoL PULSE
g g
tPLH2 tPHL2 4217 drw 08

1SK(x) = [tPLH2 -tPLH1| or[tPHL2 - tPHLA|

NOTES: 4217 drw 05
1. Fortsk{o) OUTPUT1 and QUTPUTZ are any two outputs.
2. Fortsk(b) OUTPUT1 and OUTPUT?2 are in the same bank.




IDT74ALVCH16373, IDT74ALVCH162373, IDT74ALVC16373
3.3V CMOS 16-BITTRANSPARENT LATCH EXTENDED COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

DT XX ALVC X XX XXX XX
Temp. Range Bus-Hold Family Device Type Package

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

} 373 16-Bit Transparent Latch with Output Enable

16 Double-Density 3.3 Volt w/Resistors, +24mA
162 Double-Density 3.3 Volt w/Resistors, £12mA

Blank No- Bus-hold
H Bus-hold

|74 _40°C 1o +85°C

4217 drw 10




