3.3V MULTIMEDIA FIFO

16 BIT V-Iil, 32 BIT Vx-llI
UP TO 1 Mb DENSITY

FAMILY

IDT

IDT72V15160
IDT72V16160
IDT72V17160
IDT72V18160
IDT72V19160

PRELIMINARY

IDT72V14320
IDT72V15320
IDT72V16320
IDT72V17320
IDT72V18320
IDT72V19320

Master Reset clears entire FIFO

FEATURES: . Partial Reset cl data, but retai bl tti
; o - « Partial Reset clears data, but retains programmable settings
o Choose among the following memory organizations: Commercial « Empty, Full and Half-Full flags signal FIFO status
an Vx-lll o Programmable Almost-Empty and Almost-Full flags, each flag can
IDT72V15160 - 4,096 X 16 IDT72V14320 - 1,024 X 32 default to one of eight preselected offsets
IDT72V16160 - 8,192 x 16 IDT72V15320 - 2,048 x 32 « Program programmable flags through serial input
IDT72V17160 - 16,384 X 16 IDT72V16320 - 4,096 X 32 ¢ Output enable puts data outputs into high impedance state
IDT72V18160 - 32,768 x 16 IDT72V17320 - 8,192 X 32 o JTAG port, provided for Boundary Scan function (PBGA Only)
IDT72V19160 - 65,536 x 16 IDT72V18320 - 16,384 x 32 o Available in a 80-pin (V-Ill) Thin Quad Flat Pack, 128-pin(Vx-IIl)
IDT72V19320 - 32,768 X 32 Thin Quad Flat Pack (TQFP) or a 144-pin (Vx-IIl) Plastic Ball Grid
Array (PBGA) (with additional features)
« Up to 100 MHz Operation of the Clocks * Industrial temperature range (-40°C to +85°C)
« 5V input tolerant o High-performance submicron CMOS technology
o Auto power down minimizes standby power consumption

FUNCTIONAL BLOCKDIAGRAM
*Available on the Vx-Ill PBGA package only.
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DESCRIPTION:

The IDT V-Ill and Vx-lll Multimedia FIFOs are exceptionally deep, high
speed, CMOS First-In-First-Out (FIFO) memories with independent clocked
read and write controls and high density offerings up to 1 Mbit.

Each FIFO has a data input port (Dn) and a data output port (Qn). The
frequencies of both the RCLK (read port clock) and the WCLK (write port
clock) signals may vary from 0 to fs(MAX) with complete independence.
There are no restrictions on the frequency ofthe one clockinputwith respect
tothe other.

These FIFOs have five flag pins, EF (Empty Flag), FF (Full Flag), HF (Half-
full Flag), PAE (Programmable Almost-Empty flag) and PAF (Programmable
Almost-Fullflag).

TEMPERATURE RANGE

PAE and PAF can be programmed independently to switch atany pointin
memory. Programmable offsets determine the flag switching threshold and can
be loaded with the serialinterface to any user desired value or by default values.
Eight default offset settings are provided, sothat PAE can be setto switchata
predefined number of locations fromthe empty boundary and the PAF threshold
canalso be setatsimilar predefined values fromthe fullboundary. The default
offsetvaluesare setduring Master Reset by the state ofthe FSELO, FSEL1,and
LD pins.

For serial programming, SEN together with LD on each rising edge of
WCLK, are usedto load the offset registers via the Serial Input (SI).

During Master Reset (MRS) the read and write pointers are setto the first
location of the FIFO.

PIN CONFIGURATIONS (16-BIT V-111 FAMILY)

78 —MRS

79 ——PRS

77 =—LD
76 —SI
74 —PAF

71 I—/——HF

INDEX x

WEN —]
SEN —]
DNCH —]
Vcec ——]
DNCY —
GND —
GND —

D] —

X
3
O
=
o
©

72 ——FSELO

73 |——GND

O~NOO O WN =

Vce —]
D1 —]
GND —
D2 —]
D3 ——]
GND =—
D4 ——]
D5 C——]
D6 ——]
D7 —]
D8 ———]

Vcc ——

GND ——f 23
D10 —} 24
D11 ——§ 25
D12 —3 26
D13 ——§ 27
D14 —§ 28
D15 —§ 29
GND—§ 30
Q15 ——§ 31
Q14 —§ 32
GNDC—} 33
Q13— 34
Q12— 35

NOTE:
1. DNC = Do Not Connect.

66 I——PAE

61 ——REN

70 ——FSEL1
64 I—EF

69 ——1GND
68 ——1GND
67 ——1\/cc
65 I——PFM
63 ——GND
62 ——RCLK

—Vcce
——10E
———1\/cc
—1 Q0
—1 Q1
1 GND
———1 GND
[——1 DNC®"
————1Q2
——1Vcc
———1Q3
———1Q4
———1 GND
———1Q5
———1 GND
———1 Q6
———1\Vcce
1 Q7
——1Q8

Qg

6163 drw02

Vcc ——§ 36
Q11 ——§ 37
Q10 ——§ 38
GND =—— 39
DNCH——}g 40

TQFP (PN80-1, order code: PF)
TOP VIEW
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The Partial Reset (PRS) also sets the read and write pointers to the first
locationofthe memory. However, the programmable flag settings existing before
Partial Resetremain unchanged. PRS is useful for resetting a device in mid-
operation, when reprogramming programmable flags would be undesirable.

ltisalsopossible toselectthetimingmode of the PAE (Programmable Almost-
Empty flag) and PAF (Programmable Almost-Full flag) outputs. The timing
modes can be setto be either asynchronous or synchronous for the PAE and
PAF flags.

Ifasynchronous PAE/PAF configurationis selected, the PAE isasserted
LOW onthe LOW-to-HIGH transition of RCLK. PAE isresetto HIGH onthe LOW-
to-HIGH transition of WCLK. Similarly, the PAF is asserted LOW onthe LOW-
to-HIGH transition of WCLK and PAF is reset to HIGH on the LOW-to-HIGH
transition of RCLK.

TEMPERATURE RANGE

Ifsynchronous PAE/PAF configurationis selected , the PAE isasserted and
updated on the rising edge of RCLK only and not WCLK. Similarly, PAF is
asserted and updated onthe rising edge of WCLK onlyand notRCLK. The mode
desiredis configured during Master Resetby the state ofthe Programmable Flag
Mode (PFM) pin.

If, atanytime, the FIFOis notactively performing an operation, the chip will
automatically power down. Once inthe power down state, the standby supply
currentconsumptionis minimized. Initiating any operation (by activating control
inputs) willimmediately take the device out of the power down state.

The IDT V-l and Vx-III family of FIFOs are fabricated using IDT's high
speed submicron CMOS technology.

PIN CONFIGURATIONS (32-BIT Vx-111 FAMILY)

Vce
PAF
GND
GND
FSO

—_F T T T

D22 ——439
D23 ——3 40
D24 — 41
D25 — 4o
GND —§43
GND ——§§44
D26 ——45
D27 —46
D28 —§47
Vcc —R48
D29 —f49
D30 ——50
D31 —51
GND—j} 52

NOTE:
1. DNC - Do Not Connect.
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a

TQFP: (PK128-1, order code: PF)
TOP VIEW
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PIN CONFIGURATIONS-CONTINUED (32-BIT VX-I111 FAMILY)

/_ A1 BALL PAD CORNER

\
AJlO O O O O O O O O O
vec WEN  WCLK PAF FF HF GND EF RCLK REN OE Qo
B| O O O O @) O O O @) O O
SEN  GND PRS LD MRS FSO FS1 vce GND PFM vce Q1
c| O @) @) @) @) @) @) @) O @) O O
DO D1 D2 Sl GND vce vce GND  PAE GND Q3 Q2
D| O O O @) @) O O O @) @) @) @)
D3 D4 D5 vce vce GND GND vce vce Q6 Q5 Q4
E| O O O @) @) @) O O @) @) @) @)
D6 D7 D8 vVce GND GND GND GND vce Q9 Q8 Q7
F|] O O O @) O O O O O @) @) O
D9 D10 D11 vce GND GND GND GND vce Q12 Q11 Q10
G| O @) @) @) O O @) O O
D14 D13 D12 vce GND GND GND GND  Vce Q13 Q14 Q15
H| O O O O O O O O O O
D17 D16 D15 Vce GND GND GND GND vce Q16 Q17 Q18
J| O O O O O O O O O @)
D20 D19 D18 vce vVce GND GND vce vce Q19 Q20 Q21
K| O O O @) @) O O O @) @) @) @)
D23 D22 D21 D28 D31 vce vce TDO Q29 Q22 Q23 DNC
L] O O O O O O O O O O O O
GND  GND D25 D27 D30 ™S TCK Q31 Q28 Q26 DNC DNC
m| O O O @) @) O O O @) @) @) @)

\GND GND D24 D26 D29 TRST TDI Q30 Q27 Q25 Q24 DNC p
1 2 3 4 5 6 7 8 9 10 11 12
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NOTE:
1. DNC - Do Not Connect.

PBGA: 1mm pitch, 13mm x 13mm (BB144-1, order code: BB)
TOP VIEW
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PINDESCRIPTION
Symbol Name I/O Description

Do-Dn | Datalnputs | | Datainputs fora 16 or 32-hit bus

EF Empty Flag O | EFindicates the FIFO memory is empty. See Table 2.

FF Full Flag 0 | FFindicates the FIFO memory is full. See Table 2.

FSELO® [ Flag SelectBit0 || DuringMaster Reset, this input along with FSEL1 and the LD pin, will select the default offset values for the
programmable flags PAE and PAF. There are up to eight possible settings available.

FSEL1® | FlagSelectBit1 || DuringMaster Reset, this input along with FSEL0 and the LD pin will selectthe default offset values for the
programmable flags PAE and PAF. There are up to eight possible settings available.

HF Half-Full Flag O | HFindicates the FIFO memory is more than half-full. HF is asserted when the number of words written into the FIFO
reaches N+-2+1, where N is the total depth of the FIFO. See Table 2.

LD Load | | During Master Reset, the state ofthe LD inputalongwith FSELO and FSEL1, determines one of eight default offset
values for the PAE and PAF flags and serial programming mode. After Master Reset, LD must be high and should
onlytoggle LOW togetherwith SEN to start serial loading of the flag offsets.

MRS Master Reset I [ MRSinitializes the read and write pointers to zero and sets the output registertoall zeroes. During Master Reset,
the FIFOis configured for one of eight programmable flag default settings, serial programming of the offset settings and
synchronous versus asynchronous programmable flag timing modes.

OF OutputEnable | | OE controls the outputline drivers.

PAE Programmable O | PAE goes LOW ifthe number of words inthe FIFO memory is less than offset n, which s stored in the Empty Offset

Almost-Empty Flag register. PAE goes HIGH if the number of words in the FIFO memory is greater than or equal to offset n.
PAF Programmable O | PAF goes HIGH f the number of free locations in the FIFO memory is more than offset m, which is stored in the
Almost-Full Flag Full Offset register. PAF goes LOW if the number of free locations in the FIFO memory is less than or equal to m.
PFM® Programmable | | During Master Reset, a LOW on PFM will select Asynchronous Programmable flag timing mode. AHIGH on PFM
Flag Mode will select Synchronous Programmable flag timing mode.

PRS Partial Reset | | PRSinitializes the read and write pointers to zero and sets the output register to all zeroes. During Partial Reset,
the serial programming method or programmable flag settings are all retained.

Qo—Qn | DataOutputs O | Dataoutputs foran 16 or 32-bit bus. Outputs are not 5V tolerant regardless of the state of OE.

RCLK Read Clock | | When enabled by REN, the rising edge of RCLK reads data from the FIFO memory.

REN Read Enable | | REN enables RCLK for reading data from the FIFO memory.

SEN Serial Enable | | SENenables serial loading of programmable flag offsets. SEN must be high during Master Resetand should only
toggle LOW together with LD to start serial loading of the flag offsets.

Sl Serial In | | AtMaserResetthispinis LOW. After Master Reset, this pin functions as a serial input for loading offset registers.

WCLK Write Clock | | Enabled by WEN, the rising edge of WCLK writes data into the FIFO.

WEN Write Enable | | WEN enables WCLK for writing data into the FIFO memory.

Vce +3.3V Supply | | These are Vicc supply inputs and must be connected to the 3.3V supply rail.

GND Ground | | GroundPins.

NOTE:

1. Inputs should not change state after Master Reset.

**Please continue to next page for more Pin descriptions for PBGA package.
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PIN DESCRIPTION (32-BIT VX-11l PBGA PACKAGE ONLY)

Symbol Name I/O Description
TCK® JTAG Clock | | Clockinputfor JTAG function. One of fourterminals required by IEEE Standard 1149.1-1990. Test operations of the

device are synchronousto TCK. Datafrom TMS and TDI are sampled onthe rising edge of TCK and outputs change
onthe falling edge of TCK. Ifthe JTAG function is not used this signal needs to be tied to GND.

TDI® JTAG TestData | | Oneoffourterminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan operation, test data
Input seriallyloaded viathe TDI ontherising edge of TCK to either the Instruction Register, ID Register and Bypass Register.
Aninternal pull-up resistor forces TDIHIGH if left unconnected.

TDO®W JTAGTestData | O | Oneoffourterminalsrequired by |IEEE Standard 1149.1-1990. During the JTAG boundary scan operation, testdata
Output seriallyloaded outputviathe TDO onthe falling edge of TCK from eitherthe Instruction Register, ID Register and Bypass
Register. This output is highimpedance except when shifting, while in SHIFT-DR and SHIFT-IR controller states.

TMSW® JTAGMode Select| | | TMSisaserialinputpin. One offourterminalsrequired by IEEE Standard 1149.1-1990. TMS directs the device through
its TAP controller states. Aninternal pull-up resistor forces TMS HIGH if left unconnected.

TRST® | JTAGReset | | TRSTisanasynchronous reset pinforthe JTAG controller. The JTAG TAP controller does not automatically reset
upon power-up, thus it must be reset by either this signal or by setting TMS=HIGH for five TCK cycles. If the TAP
controlleris not properly resetthenthe FIFO outputs willalways be in high-impedance. Ifthe JTAG functionis used
butthe user does notwantto use TRST, then TRST can be tied with MRS to ensure proper FIFO operation. If the
JTAG functionis notused then this signal needs to be tied to GND. Aninternal pull-up resistor forces TRST HIGH if
leftunconnected.

NOTE:
1. These pins are for the JTAG port. Please refer to pages 15-19 and Figures 2-4.
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ABSOLUTE MAXIMUM RATINGS RECOMMENDED DC OPERATING
Symbol Rating Industrial Unit CONDITIONS
VTERM® TerminalVoltage _05t0+4.5 v Symbol Parameter Min. | Typ. | Max. [ Unit
with respect to GND Vee® | Supply Voltage Industrial 315 33 | 345 [ V
TsTG Storage -55t0+125 °C GND | Supply Voltage Industrial 0 0 0 V
Temperature VIH® | InputHigh Voltage Industrial 20 | — 55 | V
lour DC Output Current —5010+50 mA VIL® | Input Low Voltage Industrial — | - 08 | v
NOTES: TA | Operating Temperature Industrial 40 | — 8 °C

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. Vcc terminal only.

NOTES:

1. vce = 3.3V £ 0.15V, JEDEC JESDS-A compliant.

2. Outputs are not 5V tolerant.

3. 1.5V undershoots are allowed for 10ns once per cycle.

DCELECTRICALCHARACTERISTICS
(Industrial: Vcc=3.3V £0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

IDT72V15160, IDT72V14320
IDT72V16160, IDT72V15320
IDT72V17160, IDT72V16320
IDT72v18160, IDT72V17320
IDT72v19160, IDT72V18320
IDT72V19320
Industrial
tcLk =10ns
Symbol Parameter Min. Max. Unit
L@ Input Leakage Current -1 1 HA
ILo@ OutputLeakage Current -10 10 HA
V/oH Output Logic “1” Voltage, IOH = -2 mA 24 — V
VoL Output Logic “0” Voltage, IOL=8 mA — 04 V
Icc1649 Active Power Supply Current — 40 mA
Icc2t®) Standby Current — 15 mA
NOTES:
1. Measurements with 0.4 < ViN < Vcc.
2. OE > Vin, 0.4 < Vout < Vee,
3. Tested with outputs open (lout = 0).
4. RCLK and WCLK toggle at 20 MHz and data inputs switch at 10 MHz.
5. Typical lcct = 4.2 + 1.4%s + 0.02*CL*s (in mA) with Vcc = 3.3V, ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fs/2,

CL = capacitive load (in pF).
6. All Inputs = Vce - 0.2V or GND + 0.2V, except RCLK and WCLK, which toggle at 20 MHz.

CAPACITANCE (1A= +25°C, f= 1.0MHz)

Symbol Parameter? Conditions Max. Unit
cin@ Input Vin = OV 10 pF
Capacitance
Cout®? Output Vour = 0V 10 pF
Capacitance
NOTES:

1. With output deselected, (OE > ViH).
2. Characterized values, not currently tested.
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ACELECTRICALCHARACTERISTICS
(Industrial: Vcc=3.3V £0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

Industrial
IDT72V15160L10 IDT72V14320L10
IDT72V16160L10 IDT72V15320L10
IDT72V17160L10 IDT72V16320L10
IDT72V18160L10 IDT72V17320L10
IDT72V19160L10 IDT72V18320L10
IDT72v19320L10
Symbol | Parameter Min. Max Unit
fs Clock Cycle Frequency — 100 Mhz
A DataAccess Time 2 6.5 ns
tCLK Clock Cycle Time 10 — ns
tCLKH Clock High Time 45 — ns
tCLKL Clock Low Time 45 — ns
DS Data Setup Time 35 — ns
DH DataHold Time 05 — ns
{ENS Enable Setup Time 35 — ns
{ENH Enable Hold Time 05 — ns
DS Load Setup Time 35 — ns
fLDH LoadHold Time 05 — ns
RS Reset Pulse Width® 10 — ns
tRSS Reset Setup Time 15 — ns
RSR ResetRecovery Time 10 — ns
tRSF Resetto Flagand Output Time — 15 ns
toLz Output Enable to Outputin Low 2@ 0 — ns
toE Output Enable to Output Valid 2 6 ns
tOHZ Output Enable to Outputin High-Z@ 2 6 ns
tWFF Write Clock to FF — 6.5 ns
REF Read Clock to EF — 6.5 ns
tPAFA Clockto Asynchronous Programmable Almost-Full Flag — 16 ns
tPAFS Write Clock to Synchronous Programmable Aimost-Full Flag — 6.5 ns
tPAEA Clockto Asynchronous Programmable Almost-Empty Flag — 16 ns
tPAES Read Clock to Synchronous Programmable Almost-Empty Flag — 6.5 ns
tHF Clock to HF — 16 ns
tskews | Skew time between RCLK and WCLK for EF and FF 7 — ns
tskew2 | Skew time between RCLK and WCLK for PAE and PAF 10 — ns
NOTES:

1. Pulse widths less than minimum values are not allowed.
2. Values guaranteed by design, not currently tested.
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ACTEST CONDITIONS AC TEST LOADS
Input Pulse Levels GND to 3.0V
putTuIse Ve 3.3V
InputRise/Fall Times 3nsW
Input Timing Reference Levels 15V
OutputReference Levels 15v 3300
OutputLoadfortcLk=10ns SeeFigure 1 D.UT.
510Q 30pF*

— 6163 drwo4

Figure 1. Output Load
* Includes jig and scope capacitances.

OUTPUT ENABLE & DISABLE TIMING

Output Output
Enable Disable
I VIH
OE
A VIL
tOE & tOLZ -+ toHz—
Output /o ! Vce
Normally 5~ toomv | _/ P
LOW 1oomv 4 — R R VoL
Output 1oomv | ~ B VOH
Ve N
Normally > N ImOmv Voo
HIGH 3 5
6163 drw04a
NOTE:
1. REN is HIGH.
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FUNCTIONAL DESCRIPTION

To write data into to the FIFO, Write Enable (WEN) must be LOW. Data
presented to the DATA IN lines will be clocked into the FIFO on subsequent
transitions of the Write Clock (WCLK). Afterthe firstwrite is performed, the Empty

Flag (EF) willgo HIGH. Subsequentwrites will continue tofill up the FIFO. The
Programmable Almost-Empty flag (PAE) will go HIGH after n + 1words have
beenloadedintothe FIFO, where “n”isthe empty offsetvalue. The default setting
forthese valuesare statedin the footnote of Table 1. This parameteris also user
programmable.

If one continued to write data into the FIFO, and we assumed no read
operations were taking place, the Half-Fullflag (HF) would toggle to LOW once
D/2+1 (D=total number of words) was writteninto the FIFO. Continuing to write
data into the FIFO will cause the Programmable Almost-Full flag (PAF) to go
LOW. Again, ifnoreads are performed, the PAF will go LOW after (D-m). The
offset“m”isthe full offset value. The default setting for these values are stated
inthe footnote of Table 1. This parameter is also user programmable.

Whenthe FIFOis full, the Full Flag (FF) will go LOW, inhibiting further write
operations. Ifnoreadsare performed afterareset, FF will go LOW after Dwrites
tothe FIFO.

If the FIFO is full, the first read operation will cause FF to go HIGH.
Subsequentread operations will cause PAF and HF to go HIGH. If further read
operations occur, without write operations, PAE will go LOW when there are
n words in the FIFO, where n is the empty offset value. Continuing read
operations will cause the FIFO to become empty. Whenthe lastword has been
read fromthe FIFO, the EF willgo LOW inhibiting further read operations. REN
isignored when the FIFO is empty.

The EF and FF outputs are double register-buffered outputs.

PROGRAMMING FLAG OFFSETS

Full and Empty Flag offset values are user programmable. The IDT V-III
and Vx-lllFIFOs have internal registers for these offsets.

There are two ways to programthe flag offset values. Selecting one ofthe
eight pre-setvalues during master reset or serial programming.

DEFAULT FLAG OFFSETS

Thereare eightdefault offset values selectable during Master Reset. These
offset values are shownin Table 1.

Programming offsets with default values (LD, SEN pins): With the
LD pintogetherwith the FSELO and FSEL1 the user has the option to choose
one of eight presetvalues for both offset registers. During master resetthe LD
pincan be either HIGH or LOW depending on the selected value. After Master
Reset, LDmust be high and should notchange state. SEN should be highduring
and after Master Reset and should not change state.

SERIAL PROGRAMMING MODE

Offset values can also be programmed into the FIFO by serial loading
method. The offset registers may be programmed (and reprogrammed) any
time after Master Reset. Valid programming ranges are from 0to D-1.

Serial programming of offsetvalues (LD,SEN pins): Inorderto select
serial programming the LD pin has to be HIGH during master. Both, LD and
SEN pin have to toggle to LOW in order to initial the serial programming. LD
should be high during normal FIFO operation.

If Serial Programming mode has been selected then programming of PAE
and PAF values can be achieved by usingacombination ofthe LD, SEN, WCLK
and Slinputpins. Programming PAE and PAF proceeds as follows: whenLD
and SEN are setLOW, data on the Slinputare written, one bitforeach WCLK
rising edge, starting with the Empty Offset LSB and ending with the Full Offset
MSB.

TEMPERATURE RANGE

TABLE 1 — DEFAULT PROGRAMMABLE

FLAG OFFSETS
IDT72V14320, 7215360
LD FSEL1 FSELO Offsets n,m
L H L 511
L L H 255
L L L 127
L H H 63
H L L 31
H H L 15
H L H 7
H H H 3
IDT72V16320, 72V17320, 72V18320, 72V19320
‘ IDT72V15160, 72V16160! 72V17160! 7218160
LD FSEL1 FSELO Offsets n,m
H L L 1,023
L H L 511
L L H 255
L L L 127
L H H 63
H H L 31
H L H 15
H H H 7
IDT72V19160
LD FSEL1 FSELO Offsets n,m
H L L 1,023
L H L 8,191
L C H 16,383
L L L 127
L H H 4,095
H H L 511
H L H 2,047
H H H 255
All Devices
LD FSEL1 FSELO Program Mode
H X X Serial®

NOTES: _

1. n = empty offset for PAE.

2. m = full offset for PAF.

3. As well as selecting serial programming mode, one of the default values will also
be loaded depending on the state of FSELO & FSELL.

Atotal of

20 bits for the IDT72V14320

22 hits for the IDT72V15320

24 hits for the IDT72V15160, IDT72V16320

26 hits for the IDT72V16160, IDT72V17320

28 hits for the IDT72V17160, IDT72V18320

30 hits for the IDT72V18160, IDT72V19320

32 hits for the IDT72V19160

has to be loaded serial for the two (PAF, PAE) registers.
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TABLE 2 — STATUS FLAGS FOR IDT STANDARD MODE

IDT72V15160
IDT72V14320 IDT72V15320 IDT72V16320 FF |PAF| HF |PAE| EF
0 0 0 H H H L L
Number of 1ton"” 1ton 1ton" H H H L H
Words in (n+1) to 512 (n+1) to 1,024 (n+1) t0 2,048 HlH[H]|H]|H
FIFO 513 to (1,024-(m+1)) 1,025 to (2,048-(m+1)) 2,049 to (4,096-(m+1)) | H H|] L |[H H
(1,024-m) to 1,023 (2,048-m) to 2,047 (4,096m) to 4,095 H L L H H
1,024 2,048 4,096 L L|lL |H H
IDT72V16160 IDT72V17160 IDT72V18160 IDT72V19160
IDT72V17320 IDT72V18320 IDT72V19320 | FF |PAF| HF |PAE| EF
0 0 0 0 H H|H|L|L
Number of 1ton” 1ton” 1ton” 1ton” H|H]H]L H
Words in (n+1) to 4,096 (n+1) t0 8,192 (n+1) to 16,384 (n+1) to 32,768 H{H[H]H]H
FIFO 4,097 to (8,192-(m+1)) | 8,193 to (16,384-(m+1)) | 16,385 to (32,768-(m+1)) | 32,769 to (65,536-(m+1)) [ H H | L H H
(8,192-m) to 8,191 (16,384-m) to 16,383 (32,768-m) to 32,767 (65,536-m) to 65,535 H L L H H
8,192 16,384 32,768 65,536 L L L H H
6163 drw05
NOTE:

1. See Table 1 for values for n, m.
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TABLE 3 — FLAG OFFSET PROGRAMMING, STATE OF LD AND

SEN AFTER MASTER RESET
LD | WEN | REN | SEN | WCLK | RCLK Operation
Serial Flag Programming
0 1 1 0 j X 1 bit for each rising WCLK edge
Starting with Empty Offset (LSB)
Ending with Full Offset (MSB)
—
1 X ] X Write Memory
—
1 X 0 X1 ] Read Memory
X 1 1 1 X X No Operation
1 1 1 X X X No Operation
0 0 1 1 ] X Invalid Operation
0 1 0 1 X j Invalid Operation

Using the serial method, individual registers cannot be programmed
selectively. PAE and PAF can show avalid status only after the complete set
of bits (for all offset registers) has been entered. The registers can be
reprogrammed aslong as the complete setof new offsetbitsis entered. When
LDis LOW and SEN is HIGH, no serial write to the registers can occur.

Write operations to the FIFO are allowed before and during the serial
programming sequence. Inthis case, the programming of all offset bits does not
havetooccuratonce. Aselectnumber of bits can be writtento the Slinputand
then, by bringing LD and SEN HIGH, data can be written to FIFO memory via
Dnbytoggling WEN. When WEN is brought HIGH with LD and SEN restored
toaLOW, the next offset bitin sequence is writtento the registersviaSl. Ifan
interruption of serial programmingis desired, itis sufficienteithertoset LD LOW
and deactivate SEN orto set SENLOW and deactivate LD. Once LDand SEN
are bothrestoredtoa LOW level, serial offset programming continues.

Fromthe time serial programming has begun, neither programmable flag
willbe valid until the full set of bits required tofill all the offset registers has been
written. Measuring fromthe rising WCLK edge thatachieves the above criteria;
PAF will be valid after two more rising WCLK edges plus tpaF, PAE will be valid
after the next two rising RCLK edges plus tPAE plus tSKEw?2.

6163 drw06

Refer also to LD Signal description for more information on flag offset
programming and state requirements for LD and SEN pins

SYNCHRONOUS vs ASYNCHRONOUS PROGRAMMABLE FLAG
TIMING SELECTION

The IDT V-l and Vx-IIl can be configured during the Master Reset cycle
with either synchronous or asynchronoustiming for PAF and PAE flags by use
of the PFM pin.

If synchronous PAF/PAE configuration is selected (PFM, HIGH during
MRS), the PAF is asserted and updated on the rising edge of WCLK only and
notRCLK. Similarly, PAE is asserted and updated ontherising edge of RCLK
only and not WCLK.

If asynchronous PAF/PAE configuration is selected (PFM, LOW during
MRS), the PAF is asserted LOW onthe LOW-to-HIGH transition of WCLK and
PAF isresetto HIGH onthe LOW-to-HIGH transition of RCLK. Similarly, PAE
isasserted LOW onthe LOW-to-HIGH transition of RCLK. PAE is resetto HIGH
onthe LOW-to-HIGH transition of WCLK.
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SIGNALDESCRIPTION

INPUTS:

DATA IN (Do - Dn)
Data inputs for 16 or 32-bit wide data.

CONTROLS:

MASTER RESET (MRS)

AMaster Resetis accomplished whenever the MRS inputis takentoa LOW
state. This operation sets the internal read and write pointers to thefirstlocation
of the RAM array. PAE will go LOW, PAF will go HIGH, HF will go HIGH, EF
will go LOW and FF will go HIGH.

Slis supposed to be LOW during master reset.

PFM control settings are defined during the Master Reset cycle.

DuringaMaster Reset, the outputregisterisinitialized to all zeroes. AMaster
Resetisrequired after power up, before awrite operation cantake place. MRS
isasynchronous.

PARTIAL RESET (PRS)

APartial Resetis accomplished wheneverthe PRS inputistakentoaLOW
state. Asinthe case of the Master Reset, the internal read and write pointers
aresettothefirstlocation ofthe RAM array, PAE goes LOW, PAF goesHIGH,
HF goes HIGH, FF will go HIGH and EF will go LOW. The outputregister is
initialized to all zeroes. PRS is asynchronous.

A Partial Reset is useful for resetting the device during the course of
operation, whenreprogramming programmable flag offset settings may notbe
convenient.

SERIAL IN (SI)

Atthe time of Master Reset, SI mustbe LOW.

After Master Reset, Sl acts asaserial inputforloading PAE and PAF offsets
intothe programmable registers.

WRITE CLOCK (WCLK)

Awrite cycleisinitiated on the rising edge of the WCLK input. Data setup
and hold times must be metwith respect to the LOW-to-HIGH transition of the
WCLK. Itis permissible to stopthe WCLK. Note thatwhile WCLKisidle, the FF,
PAF and HF flags will not be updated. (Note that WCLK is only capable of
updating HF flag to LOW). The Write and Read Clocks can either be
independentor coincident.

WRITE ENABLE (WEN)

Whenthe WEN input is LOW, datamay be loaded into the FIFO array on
the rising edge of every WCLK cycle if the device is not full. Datais stored in
the FIFO array sequentially and independently of any ongoing read operation.

WhenWEN s HIGH, nonewdataiswrittenin the FIFO array oneachWCLK
cycle.

To preventdataoverflow, FF willgo LOW, inhibiting further write operations.
Upon the completion of a valid read cycle, FF will go HIGH allowing a write to
occur. The FF is updated by two WCLK cycles +tskew after the RCLK cycle.

WEN is ignored when the FIFO is full.

READ CLOCK (RCLK)

Areadcycleisinitiated onthe rising edge of the RCLK input. Datacanbe
read onthe outputs, onthe rising edge of the RCLK input. Itis permissible to
stopthe RCLK. Notethatwhile RCLK isidle, the EF, PAE and HF flags will not
be updated. (Notethat RCLK s only capable of updating the HF flagto HIGH).
The Write and Read Clocks can be independent or coincident.

TEMPERATURE RANGE

The OE inputis used to provide Asynchronous control of the three-state Qn
outputs.

READ ENABLE (REN)

When Read Enable is LOW, data is loaded from the FIFO array into the
outputregister ontherising edge of every RCLK cycle ifthe device is notempty.

Whenthe REN inputis HIGH, the outputregister holds the previous data
and no new data is loaded into the output register. The data outputs Qo-Qn
maintain the previous data value.

EverywordaccessedatQn, including the firstword writtento anempty FIFO,
mustbe requested using REN. Whenthe lastword has beenread fromthe FIFO,
the Empty Flag (EF) will go LOW, inhibiting further read operations. RENis
ignored when the FIFO is empty. Once a write is performed, EF will go HIGH
allowing areadtooccur. The EF flagis updated by two RCLK cycles +tSKew
afterthe valid WCLK cycle.

SERIAL ENABLE ( SEN)

The SENinput is an enable used only for serial programming of the offset
registers. The serial programming method must be selected during Master
Reset. SENisalways used in conjunctionwith LD. Whentheselines are both
LOW, dataatthe Slinputcan be loadedintothe programregister one bitforeach
LOW-to-HIGH transition of WCLK.

When SEN is HIGH, the programmable registers retains the previous
settings and no offsets are loaded. SEN functions the same way in both IDT.

Referto LOAD (LD) pinand section “Programming Flag Offsets” for more
information on offset programming.

OUTPUT ENABLE (OE)

When Output Enable isenabled (LOW), the parallel output buffersreceive
datafromthe outputregister. When OE is HIGH, the output data bus (Qn) goes
intoahighimpedance state.

LOAD (LD)

Thisisadual purpose pin. During Master Reset, the state of the LD input,
alongwith FSELOand FSEL1, determines one of eight default offset values for
the PAE and PAF flags, along with the serial programming option for these offset
registers (see Table 3).

After Master Reset, the LD pin is used in conjunction with the SEN pin to
activate the programming process of the flag offsetvalues PAE and PAF . Pulling
LD LOW will begin a serial loading of these offset values.

Depending onthe default or serial programming optionthe state of LD and
SENhave to be considered before and after master reset. Referalsoto section
“Programming Flag Offsets” for more information on offset programming.

Programming offsets with defaultvalues: With the LD pintogether with
the FSELO and FSEL1 the user has the option to choose one of eight preset
values for both offsetregisters. During master reset the LD pin can be either
HIGH or LOW depending onthe selected value. After Master Reset, LD must
be high and should not change state. SEN should be high during and after
Master Resetand should notchange state.

Serial programming of offset values: Inorder to select serial program-
ming the LD pin has to be HIGH during master. Both, LD and SEN pin have
totoggle to LOW in orderto initial the serial programming. LD should be high
during normal FIFO operation.

PROGRAMMABLE FLAG MODE (PFM)

During Master Reset,aLOW on PFMwill select Asynchronous Program-
mableflagtimingmode. AHIGH on PFMwill select Synchronous Programmable
flag timing mode. Ifasynchronous PAF/PAE configuration is selected (PFM,
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LOW during MRS), the PAE is asserted LOW on the LOW-to-HIGH transition
of RCLK. PAE is reset to HIGH on the LOW-to-HIGH transition of WCLK.
Similarly, the PAF is asserted LOW onthe LOW-to-HIGH transition of WCLK and
PAF is resetto HIGH on the LOW-to-HIGH transition of RCLK.

If synchronous PAE/PAF configuration is selected (PFM, HIGH during
MRS), the PAE is asserted and updated on the rising edge of RCLK only and
not WCLK. Similarly, PAF is asserted and updated on the rising edge of WCLK
onlyandnotRCLK. The mode desired is configured during master reset by the
state of the Programmable Flag Mode (PFM) pin.

OUTPUTS:

FULL FLAG (FF)

Whenthe FIFOis full, FF will go LOW, inhibiting further write operations.
WhenFFisHIGH, the FIFOis notfull. Ifno reads are performed after areset
(either MRS or PRS), FF willgo LOW after Dwritesto the FIFO (D = total number
of words).

FFissynchronousand updated ontherising edge of WCLK. FFisadouble

register-buffered output.

EMPTY FLAG ( EF)

Whenthe FIFOis empty, EF will go LOW, inhibiting further read operations.
When EF is HIGH, the FIFO is not empty.

EFis synchronous and updated on the rising edge of RCLK. EF isadouble
register-buffered output.

PROGRAMMABLE ALMOST-FULL FLAG (PAF)
The Programmable Almost-Full flag (PAF) will go LOW when the FIFO

reachesthe aimost-full condition. Ifnoreads are performed afterreset (MRS),
PAF willgo LOW after (D - m)words are written to the FIFO. (D=total number

TEMPERATURE RANGE

ofwords, m=full offsetvalue). The default setting for this value is stated in the
footnote of Table 1.

Ifasynchronous PAF configuration is selected, the PAF is asserted LOW
onthe LOW-to-HIGH transition of the Write Clock (WCLK). PAF isresetto HIGH
onthe LOW-to-HIGH transition ofthe Read Clock (RCLK). If synchronous PAF
configurationis selected, the PAF is updated on the rising edge of WCLK.

PROGRAMMABLE ALMOST-EMPTY FLAG (PAE)

The Programmable Almost-Empty flag (PAE) will go LOW when the FIFO
reaches the almost-empty condition. PAE willgo LOW whenthere are nwords
orlessinthe FIFO. The offset“n”isthe empty offset value. The default setting
forthisvalueis statedinthe footnote of Table 1.

Ifasynchronous PAE configuration s selected, the PAE is asserted LOW
onthe LOW-to-HIGH transition ofthe Read Clock (RCLK). PAE isresetto HIGH
onthe LOW-to-HIGH transition of the Write Clock (WCLK). If synchronous PAE

configurationis selected, the PAE is updated on the rising edge of RCLK.

HALF-FULL FLAG ( HF)

Thisoutputindicatesahalf-full FIFO. Therising WCLK edge thatfillsthe FIFO
beyond half-full sets HF LOW. The flag remains LOW untilthe difference between
the write and read pointers becomes less than or equal to half of the total depth
ofthe device; the rising RCLK edge thataccomplishes this condition sets HF
HIGH.

Ifnoreads are performed after reset (MRS or PRS), HF will go LOW after
(DI2 + 1) writestothe FIFO, where D =total number of words available in the
FIFO.

Because HF is updated by both RCLK and WCLK, it is considered
asynchronous.

DATAOUTPUTS (Qo-Qn)
(Qo-Qn) are data outputs for 16-bit or 32-bit wide data.
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¢ trek
t4\
t1 DL t2
TCK | P e
3/
TDI/
T™MS
tDs 1 tDH
TDO TDO
4— 16 —p] tbo
TRST Notes to diagram: 6168 dnor
t1 = trckLow
15 12 = tTCKHIGH
13 = tTCKFALL
t4 = tTCKRISE
t5 = tRST (reset pulse width)
t6 = tRSR (reset recovery)
Figure 2. Standard JTAG Timing
JTAG
ACELECTRICALCHARACTERISTICS
(Vee = 3.3V £ 5%; Tease = 0°C to +85°C)
SYSTEMINTERFACE PARAMETERS Parameter Symbol Test
IDT72V14320 Conditions|— _
IDT72V15320 Min.| Max.|Units
IDT72V16320 "
IDT72V17320 JTAG Clock Input Period | tTck - 100 - ns
IDT72V18320 JTAG Clock HIGH tTCKHIGH - 40 | - ns
IDT72V19320 TG Clock L m
Parameter | Symbol | Test Conditions [ Min. | Max.| Units ock oW fTeKLOW _ s
ise Ti . . (1)
DataOutput Dow ] 20 s JTAG ClockRise Time | tTCKRISE 5 ns
i - - (1)
DataOutputHold|  tooH® 0 ] s JTAG Clock Fall Time tTCKFALL 5 ns
Data Input DS trise=3ns 10 - ns JTAGReset RST - ) -]
tDH tfall=3ns 10 - JTAG ResetRecovery | tRSR - 50 - ns
NOTE: NOTE:
1. 50pf loading on external output signals. 1. Guaranteed by design.
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JTAG INTERFACE The Standard JTAG interface consists of four basic elements:
. Test Access Port (TAP)

TAP controller

Instruction Register (IR)

Data Register Port (DR)

Five additional pins (TDI, TDO, TMS, TCK and TRST) are provided to
support the JTAG boundary scan interface. The IDT72V14320/72V15320/
72V16320/72V17320/72V18320/72V19320incorporates the necessary tap
controllerand modified pad cellstoimplementthe JTAG facility.

Notethat IDT orovid iate Boundary Scan DescrintionLL The following sections provide a brief description of each element. Fora
otethat[UT provides appropriate Bounaary stanbescription Language complete descriptionrefertothe IEEE Standard Test Access Port Specification
programfiles for these devices. (IEEE Std. 1149.1-1990).

The Figure below shows the standard Boundary-Scan Architecture

—| DevicelD Reg. ’_\I\‘/I_u‘x
—|Boundary Scan Reg.f
Bypass Reg.
TDO T
TDI _,, < <
P clkDR, ShiftDR
TMS UpdateDR
> TAP
TCLK
" Cont
TRST > I
rofier | Instruction Decode |
clkiR, ShiftIR
UpdatelR|
| Instruction Register |
Control Signals
6163 drw08
Figure 3. Boundary Scan Architecture
TEST ACCESS PORT (TAP) THETAP CONTROLLER
The Tap interface is a general-purpose port that provides access to the The Tap controlleris a synchronous finite state machine thatresponds to
internal of the processor. Itconsists of fourinput ports (TCLK, TMS, TDI, TRST) ~ TMSand TCLK signals to generate clock and control signalstothe Instruction
and one output port (TDO). and Data Registers for capture and update of data.
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1 Test-Logic
Reset
AL 1
0 Run-Test/ ! > Select- 1 > Select-
Idle —p| DR-Scan IR-Scan
A *0 ] *o
1 Capture-DR _ | Capture-IR
Yo ¥o Yo io‘
- Shift-DR - Shift-IR
v Y
Input = TMS »| EXiti-DR ] | Exiti-R |
Yo Vo Yo
Pause-DR Pause-IR
v 1y
0| Exit2-DR 0 Exit2-IR
v 1y
Update-DR | <& Update-IR | 4
1y *o 1y *o
< 6163 drw09

NOTES:
1. Five consecutive TCK cycles with TMS = 1 will reset the TAP.

2. TAP controller does not automatically reset upon power-up. The user must provide a reset to the TAP controller (either by TRST or TMS).

3. TAP controller must be reset before normal FIFO operations can begin.

Figure 4. TAP Controller State Diagram

Refer to the IEEE Standard Test Access Port Specification (IEEE Std.
1149.1)forthe full state diagram

All state transitions within the TAP controller occur atthe rising edge of the
TCLK pulse. The TMS signal level (0 or 1) determines the state progression
thatoccurs oneach TCLK rising edge. The TAP controller takes precedence
over the FIFO memory and must be reset after power up of the device. See
TRST description for more details on TAP controller reset.

Test-Logic-ResetAlltestlogicis disabledinthis controller state enabling the
normal operation ofthe IC. The TAP controller state machineis designedinsuch
awaythat, nomatterwhatthe initial state ofthe controlleris, the Test-Logic-Reset
state can be entered by holding TMS at high and pulsing TCK five times. This
is the reason why the Test Reset (TRST) pin is optional.

Run-Test-Idle Inthis controller state, the testlogicinthe ICis active only if
certaininstructions are present. Forexample, ifaninstruction activates the self
test, then itwill be executed when the controller enters this state. The testlogic
inthe ICis idles otherwise.

Select-DR-Scan This is a controller state where the decision to enter the
Data Path orthe Select-IR-Scan stateis made.

Select-IR-Scan This is a controller state where the decision to enter the
Instruction Pathis made. The Controller canreturntothe Test-Logic-Resetstate
otherwise.

Capture-IR Inthis controller state, the shift register bank in the Instruction
Register parallel loads a pattern of fixed values on therising edge of TCK. The
last two significant bits are always required to be “01".

Shift-IR In this controller state, the instruction register gets connected
betweenTDIand TDO, and the captured pattern gets shifted oneachrisingedge
of TCK. Theinstructionavailable onthe TDI pinis also shifted intothe instruction
register.

Exitl-IR Thisisacontroller state where adecisionto enter eitherthe Pause-
IR state or Update-IR state is made.

Pause-IR This state is provided in order to allow the shifting of instruction
register to be temporarily halted.

Exit2-DR Thisisa controller state where a decision to enter either the Shift-
IR state or Update-IR state is made.

Update-IR Inthis controller state, the instructioninthe instruction registeris
latchedintothe latch bank of the Instruction Register on every falling edge of
TCK. Thisinstruction also becomesthe currentinstruction once tis latched.

Capture-DR Inthis controller state, the datais parallel loaded into the data
registers selected by the currentinstruction on the rising edge of TCK.

Shift-DR, Exitl-DR, Pause-DR, Exit2-DR and Update-DR These
controller states are similar to the Shift-IR, Exit1-IR, Pause-IR, Exit2-IR and
Update-IR statesinthe Instruction path.
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THE INSTRUCTION REGISTER

The Instructionregister allows aninstruction to be shiftedin seriallyintothe
processor at the rising edge of TCLK.

The Instructionis used to select the test to be performed, or the test data
registertobeaccessed, orboth. Theinstructionshiftedintothe registerislatched
atthe completion of the shifting process whenthe TAP controller is at Update-
IR state.

Theinstruction register must contain 4 bitinstruction register-based cells
whichcanholdinstructiondata. These mandatory cellsare located nearestthe
serial outputs they are the least significant bits.

TESTDATAREGISTER

The Test Dataregister contains three testdataregisters: the Bypass, the
Boundary Scan register and Device ID register.

These registers are connected in parallel between acommon serial input
andacommon serial data output.

The following sections provide a brief description of each element. Fora
complete description, refertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

TEST BYPASS REGISTER

Theregisteris usedto allow test data to flow through the device from TDI
toTDO. ltcontainsasingle stage shift registerforaminimumlengthin serial path.
Whenthe bypassregisteris selected by aninstruction, the shift register stage
is settoalogic zero on the rising edge of TCLK when the TAP controllerisin
the Capture-DR state.

The operation of the bypass register should not have any effect on the
operation ofthe device inresponse to the BYPASS instruction.

THE BOUNDARY-SCAN REGISTER

The Boundary Scan Register allows serial data TDI be loaded into orread
outofthe processorinput/output ports. The Boundary Scan Registerisa part
ofthe IEEE 1149.1-1990 Standard JTAG Implementation.

THE DEVICE IDENTIFICATION REGISTER

The Device Identification Register is a Read Only 32-bit register used to
specify the manufacturer, part number and version of the processor to be
determinedthroughthe TAP inresponse to the IDCODE instruction.

IDT JEDEC ID number is 0xB3. This translates to 0x33 when the parity
is dropped in the 11-bit Manufacturer ID field.

For the IDT72V14320/72V15320/72V16320/72V17320/72V18320/
72V19320, the Part Number field contains the following values:

Device Part# Field
IDT72V14320 04E5
IDT72V15320 04E4
IDT72V16320 04E3
IDT72V17320 04E2
IDT72V18320 04E1
IDT72V19320 04EQ

TEMPERATURE RANGE

31(MSB) 28 27 12 11 1 0(LSB)
Version (4 bits) | Part Number (16-bit) | Manufacturer ID (11-bit)
0X0 0X33 1

IDT72V14320/15320/16320/17320/18320/19320 JTAG Device Identification Register

JTAG INSTRUCTION REGISTER

The Instruction register allows instruction to be serially inputinto the device
whenthe TAP controllerisinthe Shift-IR state. Theinstructionis decodedto
performthe following:

« Selecttestdataregistersthatmay operate while the instructionis
current. The other test data registers should notinterfere with chip
operationandthe selected dataregister.

« Definethe serialtestdataregister paththatis usedtoshiftdatabetween
TDland TDO during data register scanning.

The Instruction Register is a4 bitfield (i.e. IR3, IR2, IR1, IR0) to decode

16 different possible instructions. Instructions are decoded as follows.

Hex Instruction Function

Value

0x00 EXTEST SelectBoundary Scan Register
0x02 IDCODE Select Chip Identification data register
0x01 SAMPLE/PRELOAD | SelectBoundary Scan Register
0x03 HIGH-IMPEDANCE | JTAG

OxOF BYPASS SelectBypass Register

JTAG Instruction Register Decoding

The following sections provide a brief description of eachinstruction. For
acomplete descriptionrefertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

EXTEST

Therequired EXTEST instruction places the ICinto an external boundary-
testmode and selects the boundary-scanregistertobe connected between TDI
and TDO. During this instruction, the boundary-scan register is accessed to
drive testdata off-chip viathe boundary outputs and receive test data off-chip
viathe boundaryinputs. As such, the EXTEST instructionis the workhorse of
IEEE. Std 1149.1, providing for probe-less testing of solder-joint opens/shorts
and oflogic cluster function.

[IDCODE

Theoptional IDCODE instruction allowsthe ICtoremaininits functional mode
and selectsthe optional device identification registerto be connected between
TDland TDO. The device identificationregisteris a 32-hit shift register containing
information regarding the IC manufacturer, device type, and version code.
Accessing the device identification register does notinterfere with the operation
oftheIC. Also, accesstothe device identification register should beimmediately
available, viaa TAP data-scan operation, after power-up of the IC or after the
TAP has beenresetusing the optional TRST pin or by otherwise moving to the
Test-Logic-Resetstate.

SAMPLE/PRELOAD

The required SAMPLE/PRELOAD instruction allows the ICto remainin a
normal functional mode and selects the boundary-scan register to be connected
between TDIand TDO. During thisinstruction, the boundary-scanregister can
be accessedviaadate scan operation, to take asample of the functional data
enteringand leavingtheIC. Thisinstructionis also usedto preload testdatainto
the boundary-scan register before loading an EXTEST instruction.
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HIGH-IMPEDANCE

The optional High-Impedance instruction sets all outputs (including two-state
aswellasthree-state types) ofan ICtoadisabled (high-impedance) state and
selects the one-bit bypass register to be connected between TDI and TDO.
Duringthisinstruction, data can be shifted through the bypass register from TDI
to TDO without affecting the condition ofthe IC outputs.

BYPASS

The required BYPASS instruction allows the IC to remain in a normal
functional mode and selects the one-bit bypass register to be connected
between TDI and TDO. The BYPASS instruction allows serial data to be
transferred through the IC from TDIto TDO without affecting the operation of
thelC.
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Figure 5. Master Reset Timing
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Figure 6. Partial Reset Timing
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I (011 Ga——
b NO WRITE toLKH —mh NO WRITE
WCLK N 1 2 £ N
— ton tSKEWT —
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NOTES:

1. tskew1 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that FF will go HIGH (after one WCLK cycle pus twrr). If the time between
the rising edge of the RCLK and the rising edge of the WCLK is less than tskews, then the FF deassertion may be delayed one extra WCLK cycle.

2. LD = HIGH, OE = LOW, EF = HIGH
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Figure 7. Write Cycle and Full Flag Timing
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Dn

NOTES:

1. tskew1 is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that EF will go HIGH (after one RCLK cycle plus treF). If the time between the rising edge
of WCLK and the rising edge of RCLK is less than tskew, then EF deassertion may be delayed one extra RCLK cycle.

2. [D=HIGH.

3. First data word latency = tskew1 + 1¥TRCLK + tREF.

Figure 8. Read Cycle, Empty Flag and First Data Word Latency Timing
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WCLK Z_\_/_
tENS *‘—/;—lg_\ [~ tENH >

-
—ivk‘“’“ .

DS e—tpH >
BITO B|Tx‘”>t\ BITO >< \\ >< arx"
EMPTY OFFSET > FULL OFFSET »|  6163dw20
NOTE:

1. X' =9 for the IDT72V14320 (total of 20 bits), X = 10 for the IDT72V15320 (total of 22 bits), X = 11 for the IDT72V15160 and IDT72V16320 (total of 24 bits), X = 12 for the IDT72V16160,
and IDT72V17320 (total of 26 bits), X = 13 for the IDT72V17160 and IDT72V18320 (total of 28 bits), X = 14 for the IDT72V18160 and IDT72V19320 (total of 30 bits), X = 15 for the
IDT72V19160 (total of 32 hits).

i
I
?

Figure 9. Serial Loading of Programmable Flag Registers
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NOTES:

1. m = PAF offset.

2. D = maximum FIFO depth.
V-IIl: D = 4,096 for the IDT72V15160 and 8,192 for the IDT72V16160, 16,384 for the IDT72V17160 and 32,768 for the IDT72V18160, 65,526 for the IDT72V19160.
Vx-ll: D = 1,024 for the IDT72V14320, 2,048 for the IDT72V15320, 4,096 for the IDT72V16320 and 8,192 for the IDT72V17320, 16,384 for the IDT72V18320 and 32,768 for the
IDT72V19320.

3. tskewz is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that PAF will go HIGH (after one WCLK cycle plus tears). If the time between the
rising edge of RCLK and the rising edge of WCLK is less than tskewz, then the PAF deassertion time may be delayed one extra WCLK cycle.

4, PAF is asserted and updated on the rising edge of WCLK only.

5. Select this mode by setting PFM HIGH during Master Reset.

Figure 10. Synchronous Programmable Almost-Full Flag Timing
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tENS— ~~ tENH
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NOTES:

1. n = PAE offset.

2. tskewz is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that PAE will go HIGH (after one RCLK cycle plus traes). If the time between
the rising edge of WCLK and the rising edge of RCLK is less than tskewz, then the PAE deassertion may be delayed one extra RCLK cycle.

3. PAE is asserted and updated on the rising edge of WCLK only.

4. Select this mode by setting PFM HIGH during Master Reset.

Figure 11. Synchronous Programmable Almost-Empty Flag Timing
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words in FIFO

=
m
z
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4— tPAFA —
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NOTES:

1. m = PAF offset.

2. D = maximum FIFO depth.
V-IIl: D = 4,096 for the IDT72V15160 and 8,192 for the IDT72V16160, 16,384 for the IDT72V17160 and 32,768 for the IDT72V18160, 65,526 for the IDT72V19160.
Vx-Ill: D =1,024 for the IDT72V14320, 2,048 for the IDT72V15320, 4,096 for the IDT72V16320 and 8,192 for the IDT72V17320, 16,384 for the IDT72V18320 and 32,768 for the
IDT72V19320.

3. PAF is asserted to LOW on WCLK transition and reset to HIGH on RCLK transition.

4. Select this mode by setting PFM LOW during Master Reset.

2
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Figure 12. Asynchronous Programmable Almost-Full Flag Timing
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NOTES:

1. n = PAE offset.
2. PAE is asserted LOW on RCLK transition and reset to HIGH on WCLK transition.
3. Select this mode by setting PFM LOW during Master Reset.

Figure 13. Asynchronous Programmable Almost-Empty Flag Timing
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NOTES:

1. D = maximum FIFO depth.
V-III: D = 4,096 for the IDT72V15160 and 8,192 for the IDT72V16160, 16,384 for the IDT72V17160 and 32,768 for the IDT72V18160, 65,526 for the IDT72V19160.
Vx-lll: D =1,024 for the IDT72V14320, 2,048 for the IDT72V15320, 4,096 for the IDT72V16320 and 8,192 for the IDT72V17320, 16,384 for the IDT72V18320 and 32,768 for the
IDT72V19320.

Figure 14. Half-Full Flag Timing



ORDERING INFORMATION
IDT XXXXX X XX X X
Device Type Power  Speed Package Process /
Temperature
Range
| Industrial (-40°C to +85°C)
|PF Thin Plastic Quad Flatpack (TQFP, PN80-1, PK128-1)
|BB Plastic Ball Grid Array (PBGA, BB144-1, Vx-IIl only)
l10 Industrial }- Clock Cycle Time (tcLk)
I Speed in Nanoseconds
| L Low Power
72V15160 4,096 x 16 — 3.3V Multimedia FIFO, V-IlI
72V16160 8,192 x 16 — 3.3V Multimedia FIFO, V-III
72V17160 16,384 x 16 — 3.3V Multimedia FIFO, V-III
72V18160 32,768 x 16 — 3.3V Multimedia FIFO, V-III
72V19160 65,526 x 16 — 3.3V Multimedia FIFO, V-III
72V14320 1,024 x 32 — 3.3V Multimedia FIFO, Vx-llI
72V15320 2,048 x 32 — 3.3V Multimedia FIFO, Vx-llI
72V16320 4,096 x 32 — 3.3V Multimedia FIFO, Vx-IlI
72V17320 8,192 x 32 — 3.3V Multimedia FIFO, Vx-IlI
72V18320 16,384 x 32 — 3.3V Multimedia FIFO, Vx-III
72V19320 32,768 x 32 — 3.3V Multimedia FIFO, Vx-III
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