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FlexQ ™ 1l
3.3 Volt Synchronous x36 First-In/First-Out Queue
Memory Organization Device Memory Organization Device
131,072 x 36 FQV36110 8,192 x 36 FQV3670
65,536 x 36 FQV36100 4,096 x 36 FQV3660
32,768 x 36 FQV3690 2,048 x 36 FQV3650
16,384 x 36 FQV3680 1,024 x 36 FQV3640

Key Features

e Industry leading First-In/First-Out Queu es (up to 166MHz)

«  Write cycle time of 6.0ns independent of Rad cycle time (Data Setup time = 2.0ns)

¢ Read cycle time of 6.0ns independent of Wite cycle time (Data Access time = 4.0ns)

e User selectable input and output ports bus-sizing

«  Big Endian/Little Endian user selectable byte representation

e 3.3V power supply

e 5Vinput tolerant on all control and data input pins

e 5V output tolerant on all flags and data output pins

« Master Reset clears all previously programmed coigurations including Write and Read pointers
« Partial Reset clears Write and Read pointers butaintains all previously programmed configurations
e First Word Fall Through (FWFT) and Standard Timing modes

*  Presets for eight different Almost Full and Almost Empty offset values

e Parallel/Serial programming of PRAF and PRAE offset values

«  Programmable 8-bit or 9-bit parallel programming mode for offset values

e Full, Empty, Almost Full, Almost Empty, and Half Full indicators

. PRAF and PRAE operate in either synchrormus or asynchronous mode

« Asynchronous output enable tri-state data output drivers

« Data retransmission with programmable zero or normal latency mode

* Available package: 128 - pin Plastidhin Quad Flat Pack (TQFP)

¢« (0°C to 70°C) Commercial opeating temperature available for cycle time of 6.0ns and above
«  (-40°C to 85°C) Industrial operating temperatureavailable for cycle time of 7.5ns and above

Product Description

AMIC's FlexQ™ III offers industry leading FIFO queuing bandwidtip (o 6.0 Gbps), with a wide range of memory configuratifrosn(
1,024 x 36 to 131,072 x 36). System desidraer full flexibility of implementing deeper and widgueues using FWFT mode anitlth
expansion features. Full, Empty, and Half-Full indicatorsraéasy handshaking between transmitters and receivers. Ugearmpmoable
Almost Full and Almost Empty (Parallel/Serial) indioes allow implementation of virtual queue depths.

5V tolerant on all input and quiit pins allow easy interfacing thidevices operatingt higher voltage levels. Asynchrondbstput
Enable pin configures the trisge data output drivers. Indeukent Write and Read contrgsovide rate-matching capability.

Master Reset clears all previously progrardroenfigurations by providing a low pulse BRIRST pin. In addition, Write and Read pointers
to the queue are initialized to zero. Partial Reset will het previously programmed configurations but will initializei¥®and Read
pointers to zero.

In FWFT mode, first data written into tig@eue appears on output data bus aftespleeified latency period at the low to hityansition of
RCLK. Subsequent reads from the queue will require assertitld. This feature is useful when plementing depth expaion functions.
In this mode,DRDY and QRDY are used instead ¢fULL and EMPTY respectively.

In Standard mode, always assBfEN for read operation.FULL and EMPTY are used instead @RDY and QRDY respectively.
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Product Description (Continued)

Bus matching feature is available with the following memory configurations:

Input Bus Width Output Bus Width
x9 x36
x18 x36
x36 x36
x36 x18
x36 X9

In addition, Endian Select is available forplementing byte re-ordielg on data outputs.

Eight different defauloffset values are available for Almost FURRAF) and Almost Empty PRAE) flags. Parallel and Serial
programming of these offset values provideal flexibility other than the pre-defidedefault values. Both 8-bit and 9-bérgllel
programming modes for offset valuean be selectefdr convenience.

PRAF, PRAE, and HALF are available in either FWFT or Standard modBRAFand PRAEcan operate in either synchronous or
asynchronous mode.

At any time, data previously read from the queue can be retransmitted by asR&Tipin at the low to high transition of RCLK for a
retransmit operation. Retransmit initializes the Read pointgrm Hence, all re-reads will always start from the phygftéRead
pointer = zero) location of the queue. Both zero and ndatelicy timing modes are available for retransmit operation.

These FlexQ™ lIl devices have low power aamgtion, hence minimizing system powequéements. In addition, industry standldi28
- pin Plastic TQFP is offerad save system board space.

These queues are ideal for applications such as data communication, telecommunication, graphics, multiprocessing, téshetyipknen

switching, etc.
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Block Diagram of Single Synchronous Queue
131,072 x 36 / 65,536 x 36 / 32,768 x 36 / 16,384 x 36 /8,192 x 36 / 4,096 x 36 / 2,048 x 36 / 1,024 x 36

PARTIAL RESET PRST ) MASTER RESEMRST )

}

~_READ CLOCK (RCLK)

WRITE ENABLE WEN ) OUTPUT ENABLE OE )
4 FQV36110 <
LOAD (LOAD ): FQV36100 x36, x18, x9 DATA OUT (% '92 i
FQV3690
x36, x18, X9 DATA IN (I%i _Hz FQV3680 RETRANSMIT (ﬁr )
FQV3670 <
SERIAL DATA ENABLE (SDEN): F8V3660 FfIQAJJ-FYF/LQAiSD/YOL)JTPUT READY
FIRST WORD FALL THROUGH/ FQV3650 PROGRAMMABLE ALMOST- >
SERIAL DATA INPUT (FWFT/SDI), FQV3640 EMPTY (PRAE ) R
FULL FLAG / INPUT READY " >
< (FULL /DRDY ) HALF-FULL FLAG (HALF )
PROGRAMMABLE >
< ALMOST-FULL (PRAF) P BIG-ENDIAN / LITTLE-ENDIAN (ES)

~ INTERSPERSED/NON-INTERSPERSED
_ PARITY (IPAR)

T

BUS BUS BUS
MATCHING 2 MATCHING1 MATCHING 0
(BM2) (BM1) (BMO)

Figure 1. Single Device Configuration Signal Flow Diagram
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Figure 2. Device Architecture

Reset Bus
Configuration
MRST PRST ES BM2 BM1 BMO

l————  PFSL
l«————  PFSO

» Qss.0 x36, x18, X9

FlexQ ™ 11

—— FULL/DRDY
™ PRAF
——— EMPTY/QRDY
" PRAE
—— HALF
l————  FWFT/SDI

(December, 2006, Version D)

AMIC Technology, Corp.



FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11

LL u_ D

.
(a]
['4
>
=
D D %
(I}

FWFT/SDI
FULL/DRDY

4
N 2
w
4

PFSO

N4
3
O
@

PFS1
IPAR

u.
%]

PRST
MRST
[OAD

128 WCLK

RN ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
. ( B _
wen [ | 1O = 2] ] ©E
Soen [ | 2 11 ] wvee
one: [ | 3 10 ] wvee
vee [ | @ 99 [ ] o35
onet [ | s 98 [ ] om
et [ | 6 o7 [ ] o3
pes [ | 7 96| | o3
pss [ | 95 [ ] onp
b3 [ | o 94| ] onp
bz |10 93 ] oxn
vee [ |1 92 ] o
par [ |12 91| ] o2
po [ |13 0[] o
ono [ | 1e 89 [ ] o
pee [ |15 88| ] o2
pes [ |16 87 [ ] wvee
o7 [ |17 86| ] o
pee [ |18 85| | Qu
pes [ |19 8a| | onp
p2a |2 83| | onp
ps [ | & 82 | Q=
oo [ |22 g1 ] o2
b2 | = 0| | o:
vee [ | 24 9] o2
par [ |25 B ] Qo
po [ |26 7] Qs
e [ |27 6] | onp
pis [ |28 s ] o
ono [ |20 7] ] o
p1i7 [ | =0 B | vee
b [ | = 2] vee
pis [ |32 | ] a5
b [ |3 0 ] ou
p1i3a [ |34 o | ous
vee [ | 35 68| | o1
b1z [ |3 67 | onp
ono [ |7 66| | ou
puin [ |38 6s| | Qo

o N < © © =} N < © © =} N <
®» ¥ ¥ ¥ ¥ ¥ & 8§ & § ¥ ®,H» b O O H W O b b b © © © ©o o
~ o o 8 o o [a] o 8
$ 8835828 38¢888238%38838°¢28¢E588

TQFP - 128 (Drw No: PF-02A; Order code: PF)
Top View
NOTES:
1. DNC = Do Not Connect.
Figure 3. Device Pin Out
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Pin # Pin Name Pin Symbol | Input/Output Description
Master Reset is required to initialize Write and Read
pointers to the first position of the queue by setting
MRST low. In Standard modesULL and PRAFwiill
go high; EMPTY and PRAE will go low. In FWFT
126 MasteReset MRST Input mode, DRDY will go low and QRDY will go high.
PRAFand PRAEwill go to the same state as Standarg
mode. In both modes, all data outputs will go low.
Previous programmed cogfirations vill not be
maintained.
Partial Reset is required to initialize Write and Read
pointers to the first position of the queue by setting
PRSTlow. In Standard modezULL and PRAF will
. — go high; EMPTY and PRAE will go low. In FWFT
127 PartiaReset PRST Input mode, DRDY will go low and QRDY will go high.
PRAF andPRAE will go to the same state as Standard
mode. In both modes, alata outputs will go low.
Previous programmed configtiens will be maintained.
. Writes data into queue during low to high transitions of
128 WriteClock WCLK Input WCLK if WEN is set to low.
. Controls write operation intqueue or offset registers
! Write Enable WEN Input during low to high transition of WCLK.
During Master Reset, s&fOAD low to select parallel
programming and one of eightfdalt offset values. Set
LOAD high to select serial programming and one of
125 LoadEnable LOAD Input eight default offset valuesAfter Master Reset,
LOAD controls write/read, to/from offset registers duri
low to high transition of WCLK/RCLK respectively. Us
in conjunction withWEN / REN .
Default During Master Reset, selemte of eight default offset
115 Programming 1 PFS1 Input values. Use in conjunction withOAD and PFSO.
Default During Master Reset, selemte of eight default offset
118 Programming O PFSO Input values. Use in conjunction withOAD and PFS1.
07,08,09,
10,12,13,
15,16,17,
18,19,20,
21,23,25,
26,27,28, T
30,3132, Data Inputs B0 Input 36 - bit wide input data bus.
33,34,36,
38,39,40,
41,42,43,
45,46,47,
49,50,51.
Reads data from queue during low to high transitions ¢
105 ReacClock RCLK Input RCLK if REN is set to low.
_— Controls read operation from queue or offset registers
104 Reacnable EN Input during low to high transition of RCLK.

Table 1. Pin Descriptions
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Pin # Pin Name Pin Symbol | Input/Output Description
— Setting OE low activates the data tput drivers. Setting
102 OutpuEnable OF Input OE high deactivates the datatput drivers (High-Z).
99,98,97,
96,93,92,
91,90,89,
88,86,85,
82,81,80,
79,78,77, it g
757471, Data Outputs Q0 Output 36 - bit wdle output data bus.
70,69,68,
66,65,64,
63,62,60,
58,57,56,
55,54,53
Selects FWFT timing or Standard timing mode during
. Master Reset. After Master Reset, if serial programming
First Word F"."” is selected LOAD = high), FWFT/SDI is used as the
124 Through/Serial FWFT/SDI Input : . . A .
serial data input for the offsetgisters. Serial data is
Data Input . . . o
written during the low to high transition of WCLK. Use jn
conjunction withSDEN.
Serial Data If serial programming is selected, settiSENlow and
2 Input Enable SDEN Input LOAD low enables serial data input to be written into
offset registers during the low to high transition of WCLK.
During Master Reset, selembe of five input and output
112 Bus Matching 2 BM2 Input bus width configurationsUse in conjunction with BM1
and BMO.
During Master Reset, selembe of five input and output
6 Bus Matching 1 BM1 Input bus width configurationsUse in conjunction with BM2
and BMO.
During Master Reset, selembe of five input and output
119 Bus Matching 0 BMO Input bus width configurationsUse in conjunction with BM2
and BM1.
During Master Reset, set ES highselect bie re-ordering
114 EndiarSelect ES Input on data outputs or ES low to select no byte re-ordering|on
data outputs.
Data previously read from the queue can be retransmitted
by assertingRET pin at the low to high transition of
. — RCLK for a retransmit operation. Retransmit initializes
103 Retransmit RET Input the Read pointer to zero. Hence, all re-reads will always
start from the physical®0(Read pointer = zero) location ¢f
the queue.
During Master Reset, S®ETZL low to select zero
107 Zero Latency RETZL Input lat transmit oRETZL high to select | lat
Retransmit p atency retransmit o igh to select normal latengy
retransmit.
Queue is full wherFULL goes low during the low to high
Full/Data Inout transition of WCLK. This prohibits further writes into the
123 Ready Fla% FULL/DRDY Output queue. In FWFT mode, queue is full whBXRDY goes
high during low to high transition of WCLK. This
prohibits further writes into the queue.
Table 1. Pin Descriptions (Continued)
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Pin # Pin Name Pin Symbol Input/Output Description
Queue is empty wheEMPTY goes low during the
low to high transition of RCLK. This prohibits furthe
108 OEUTPJ%//F?:;% EMPTY /ORDY Outout reads from the queue. In FWFT mode, queue is en
pFIag y P when QRDY goes high during the low to high
transition of RCLK. This prohibits further reads fron
the queue.
During Master Reset, setAR low to select 9-bit
Interspersed . )
113 Parity IPAR Input parallel programming mode or IPAR high to select 8
bit parallel programming mode.
Synchronous During Master Reset, set SFM high to select
109 Partial Flag SFM Input Synchronous Partial Flag mode SFM low to select
Mode Asynchronous Partial Flag mode.
Queue is almost full whePRAF goes low during the
N low to high transition of WCLK. Default (Full-offset)
121 Almostrull PRAF Output or programmed offset values determine the status @
PRAF.
Queue is almost empty whédPRAE goes low during
N the low to high transition of RCLK. Default (Empty
110 AlmostEmpty PRAE Output +offset) or programmed o#$ values determine the
status of PRAE .
PR Queue is more than half full whddALF goes low.
117 HalfFul HALF Output Triggered by both WCLK and RCLK.
Do Not
03, 05 Connect DNC N/A Do not connect.
04,11,24,
35,48,61,
72,73,87, Power Vcce N/A 3.3V power supply.
100,101,
111,122.
14,22,29,
37,44,52,
59,67,76,
83.84.94. Ground GND N/A 0V Ground.
95,106,
116,120

Table 1. Pin Descriptions (Continued)
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Symbol Rating Com’l & Ind'l Unit
vreru | Terminal Voltage with | o510 445 V| noTEs:
P Absolute Max Ratings are for reference onBermanent damage to the device may
_ ° occur if extended period of operation is outside this range. Standard operation should
Tste Storage Temperature 5510 +125 c fall within the Recommended Operating Conditions.
lout DC Output Current -50 to +50 mA
Table 2. Absolute Maximum Ratings
FQV36110, FQV36100, FQV3690, FQV3680, FQV3670
FQV3660, FQV3650, FQV3640
Commercial Industrial
Clock = 6ns, 7.5ns, 10ns, 15ns  Clock = 7.5ns, 10ns, 15ns
Symbol Parameter Min. | Typ. ‘ Max. Min. ‘ Typ. | Max. Unit
Recommended Operating Conditions
Vcce Supply Voltage Com’l / Ind’ 3.15 3.3 3.45 3.15 3.3 3.45 \%
GND SupplyVoltage 0 0 0 0 0 0 \%
ViH :23;“ High Voltage Com'l/ 20 - 55 2.0 . 55 Vv
ViL ::glft Low Voltage Com'l / ) ) 0.8 . ) 08 v
Ta Operatlng_ Temperature 0 ) 70 0 ) 70 c
Commercial
Ta Operat!ng Temperature -40 ) 85 -40 ) 85 c
Industrial
DC Electrical Characteristics
e _Input Leakage Current (any 10 i 10 10 i 10 uA
input)
ILo OutputLeakageCurrent -10 - 10 -10 - 10 pA
Output Logic “1” Voltage, ) ) ) )
VoH |OH=-2MA 2.4 2.4 \%
VoL 9utput Logic “0” Voltage, OL ) ) 0.4 . ) 0.4 v
=8mA
Power Consumption
Icc1®d Active Power Supply Current - - 40 - - 40 mA
Icc2® StandbyCurrent - - 15 - - 15 mA
Capacitance at 1.0MHzAmbient Temperature (25C)
Symbol Parameter Conditions Max. Unit
CiN®@ Input Capacitance M= 0V 10 pF
Cout®4 OutputCapacitance YuT= OV 10 pF
NOTES:

1.  Measurement with 0.4<=IM<=Vcc
With output tri-stated QE = High)

2.
3. Icc(1,2) is measured with WCLK and RCLK at 20 MHz
4.

Design simulated, not tested.

Table 3. DC Specifications

(December, 2006, Version D)

9 AMIC Technology, Corp.



FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ™ I
Commercial Commercial & Industrial
FQV36110-6 FQV36110-7.5| FQV36110-10 | FQV36110-15
FQV36100-6 | FQV36100-7.5| FQV36100-10 | FQV36100-15
FQV3690-6 FQV3690-7.5 FQV3690-10 FQV3690-15
FQV3680-6 FQV3680-7.5 | FQV3680-10 | FQV3680-15
FQV3670-6 FQV3670-7.5 FQV3670-10 FQV3670-15
FQV3660-6 FQV3660-7.5 | FQV3660-10 | FQV3660-15
FQV3650-6 FQV3650-7.5 FQV3650-10 FQV3650-15
FQV3640-6 FQV3640-7.5 | FQV3640-10 | FQV3640-15
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
fs Clock Cycle Frequency - 166 - 133 - 100 - 66 MHz
ta Data Access Time 1 4.2 2 5 2 6.5 2 10 ns
twerk Write Clock Cycle Time 6 - 7.5 - 10 - 15 - N
tweikn Write Clock High Time 2.5 - 35 - 45 - 6 - ng
twowke Write Clock Low Time 2.5 - 3.5 - 4.5 - 6 - ns
treLk Read Clock Cycle Time 6 - 7.5 - 10 - 15 - ns
treLkH Read Clock High Time 25 - 3.5 - 4.5 - 6 - ns
trowke Read Clock Low Time 25 - 35 - 4.5 - 6 - ns
tos DataSet-upTime 1.8 - 25 - 35 - 4 - ns
ton Data Hold Time 0.5 - 0.5 - 0.5 - 1 - NS
tens Enable Set-up Time 1.8 - 2.5 - 3.5 - 4 - ns
tenn Enable Hold Time 0.5 - 0.5 - 0.5 - 1 - ns
trst Reset Pulse Width 8 - 10 - 10 - 15 - ns
trsTs ResetSet-upTime 10 - 15 15 - 15 - ns
trsTR ReseRecoveryTime 10 - 10 - 10 - 15 - ns
trsTF Reset to Flag and Output Time - 10 - 1% - 156 15 ns
toLz Output Enable to Output in Lowt 0 - 0 - 0 - 0 - ns
toe Output Enable to Output Valid 1 4 2 6 2 6 2 8 ns
toz Output Enable to Output in HighZ 1 4 2 6 2 6 2 8 ns
truLL Write Clock to Full Flag - 4 - 5 - 6.5 - 10 ns
tempTy Read Clock to Empty Flag - 4 - 5 - 6.5 - 14 ns
trrars Write Clock to Synchronous Almost-Full Flag - 4 - 5 - 6. 4 1p ns
trraEs Read Clock to Synchronous Almost-Empty Flag - 4 5 6.5 - 10 ns
N Skew time between Read Clock & Write Clock 4 ) 5 ) 7 ) 9 ) ns
for Full Flag / Empty Flag
fexews ;I:e%e;it\g_e;:n Read Clock & Write Clock 5 i 7 i 10 i 14 i ns
tLoaps LoadSetupTime 2.0 - 25 - 35 - 4 - ns
tLoaon Load Hold Time 0.5 - 0.5 - 0.5 - 1 - ng

Table 4. AC Electrical Characteristics
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Commercial Commercial & Industrial
FQV36110-6 FQV36110-7.5 FQV36110-10 FQV36110-15
FQV36100-6 FQV36100-7.5 FQV36100-10 FQV36100-15
FQV3690-6 FQV3690-7.5 FQV3690-10 FQV3690-15
FQV3680-6 FQV3680-7.5 FQV3680-10 FQV3680-15
FQV3670-6 FQV3670-7.5 FQV3670-10 FQV3670-15
FQV3660-6 FQV3660-7.5 FQV3660-10 FQV3660-15
FQV3650-6 FQV3650-7.5 FQV3650-10 FQV3650-15
FQV3640-6 FQV3640-7.5 FQV3640-10 FQV3640-15
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. | Max. | Unit
treTs RetransmiSetupTime 2.5 - 3.5 - 3.5 - 4 - ns
tHaLF Clock to HALF - 10 - 12.5 - 16 - 20 ns
Write Clock to Asynchronous
torara Programmable Almost-Full Flag i 10 i 12.5 i 16 ) 20 ns
Read Clock to Asynchronous
toraca Programmable Almost-Empty Flag i 10 i 12.5 i 16 i 20 ns
NOTES:

1.

Design simulated, not tested.

Table 4. AC Electrical Characteristics (Continued)
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Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3
Input Timing Reference Levels 1.5v
Output Reference Levels 1.5v
Output Load, clock = 6ns, 7.5 ns Refer to Figure 4 & 6
Output Load, clock = 10ns, 15ns Refer to Figure 5
* Include jig and scope capacitances
NOTES:
1. For 166 MHz and 133 MHz, operation input rise/fall times are 1.5ns.
Table 5. AC Test Condition
3.3V
Vcec/2
3300
50 Q
D.UT.
30pF*

Figure 4. AC Test Load
for clock = 6ns, 7.5ns

AtCD (Typical, ns)

510Q

Figure 5. Output Load
for clock = 10ns, 15ns
*Includes jig and scope capacitances.

20 30 50 80 100

Capacitance (pF)

200

Figure 6. Lumped Capacitive Load
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Pin Functions

MRST

PRST

WCLK

LOAD

PFS1

PFSO

D35-0

RCLK

REN

OE

Q35-O

FWFT/SDI

FlexQ ™ 11

Master Reset is required to initialize Write and Read pointers to the first position of the queue by setting
MRST low. In Standard modé;ULL and PRAF will go high; EMPTY and PRAE will go low. In

FWFT mode,DRDY will go low and QRDY will go high. PRAF andPRAE will go to the same state as
Standard modeln both modes, all data outputs will go low. Previous programmed configurations will not
be maintained.

Partial Reset is required to initialize Write and Read pointers to the first position of the queue by setting
PRST low. In Standard mode&ULL and PRAF will go high; EMPTY and PRAE will go low. In

FWFT mode,DRDY will go low and QRDY will go high. PRAF andPRAE will go to the same state as
Standard modeln both modes, all data outputs will go low. Previous programmed configurations will be
maintained.

Writes data into queue during low to high transitions of WCLKMEN is activated. Synchronizes
FULL/ DRDY and PRAF flags. WCLK and RCLK are independent of each other.

Controls write operation into que or offset registers during low to high transition of WCLK.

During Master Reset, sétOAD low to select parallel programming or one of eight default offset values.
Set LOAD high to select serial programming or one of eight default offset values. After Master Reset,
LOAD controls write/read, to/from offset registers during low to high transition of WCLK/RCLK
respectively for parallel prograning. Use in conjunction witWEN / REN . During programming of
offset registersPRAF andPRAE flag status is invalid. For Serial programmib@AD is used to enable
serial loading of offset registers together W(BBEN . Refer to Figure 7 & Table 13 for details.

During Master Reset, select one of eight ditfaffset values. Usin conjunction withLOAD
and PFSO0. Refer to Table 13 for details.

During Master Reset, select one of eight difaffset values. Usin conjunction withLOAD and PFS1.
Refer to Table 13 for details.

36 - bit wide input data bus.

Reads data from queue during low to high transitions of RCLIRENis set low. Synchronizes the
EMPTY / QRDY and PRAE flags. RCLK and WCLK are independent of each other.

Reads data from queue or offset registersduow to high transitions of RCLK iRENis set to low.
This also advances the Read pointer of the queue.

Setting OE low activates the data tput drivers. SettindE high deactivates the data output drivers
(High-Z). OE does not control advancement of Read pointer.

36 - bit wide output data bus.

Selects FWFT timing or Standard timing mode duMuagter Reset. After Mder Reset, if serial
programming is selected OAD = high), FWFT/SDI is used as the serial data input for the offset registers.
Serial data is written durintipe low to high transition dVCLK. Use in conjunction wittSDEN. In

FWFT mode,DRDY and QRDY are used instead ¢&fULL and EMPTY . Refer to Table 11 for all flags
status. In Standard modEULL and EMPTY are used instead dRDY and QRDY. Refer to Table 10

for all flags status.

If serial programming is selected, settiSB®ENand LOAD low enables serial data to be written into offset
registers during the low to high transition of WCLK. During serial programnif\F and PRAE flags
status is invalid. Refer to Figure 7 for details.
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11

Pin Functions (Continued)

BM2

BM1

BMO

RETZL

FULL/ DRDY

EMPTY / QRDY

IPAR

SFM

PRAF

PRAE

During Master Reset, select aofefive input and output bus widttonfigurations. Use in conjunction
with BM1 and BMO. Refeto Table 12 for details.

During Master Reset, select awiefive input and output bus widttonfigurations. Use in conjunction
with BM2 and BMO. Refeto Table 12 for details.

During Master Reset, select aofefive input and output bus widttonfigurations. Use in conjunction
with BM2 and BM1. Refeto Table 12 for details.

During Master Reset, set ES high to select byte rerimgl on data outputs ortdeS low to select no byte
re-ordering on data outputs. ES miststatic throughout device operation. Refer to Table 12 for details.

Data previously read from the queue can be retransmitted by as$eEihgin at the low to high
transition of RCLK for a retransmit operation. Retraitgnitializes the Read pointer to zero. Hence, all
re-reads will always start from the physic&l(®ead pointer = zero) location of the queue. Refer to
Diagram 7 & 8 for details.

During Master Reset, sSRETZL low to select zero latency retransmit or RETZL high to select
normal latency retransmit.

In Standard mode, queue is full wHedLL goes low during the low to high transition of WCLK. This
prohibits further writes into the queue and prevedtgancement of Write pointer.  In FWFT mode,
queue is full wheRDY goes high during the low to high transitiof WCLK. This prohibits further
writes into the queue and prevents advancement of Waitger. Refer to Table 10 & 11 for behavior of
FULL/DRDY .

In Standard mode, queue is empty wHeMPTY goes low during the low to high transition of RCLK.
This prohibits further reads from the queue and ptsvativancement of Read pointer. In FWFT mode,
gueue is empty whe@RDY goes high during the low to high transition of RCLK. This prohibits further
reads from the queue and prevents advancement offReddr. Refer to Table 10 & 11 for behavior of
EMPTY /QRDY.

During Master Reset, set IPAR lowdelect 9-bit parallel programming mode or set IPAR high to select
8-bit parallel programming mode. In 9-bit modehiBwide data input/outpuius width is used for
storing/fetching offset values.In 8-bit mode, 8-bit wide da input/output bugs used for

storing/fetching offset values.

During Master Reset, set SFM hitghselect Synchronous Bal Flag mode or $6SFM low to select
Asynchronous Partial Flag mode. In Synchronous mB&RAF andPRAE are synchronous to WCLK
and RCLK respectively. In Asynchronauede, WCLK synchronizes the assertionRIRAF and de-
assertion ofPRAE . RCLK synchronizes the assertionRRRAE and de-assertion BRAF .

In Synchronous mode, queue is almost full wiRRRAF goes low during the low to high transition of
WCLK. Default (Full-offset) or programmaeaffset values determine the statusRRAF. In
Asynchronous modePRAF is triggered by both WCLK and RCLK. Refer to Table 10 & 11 for behavior
of PRAF.

In Synchronous mode, queue is almost empty WRRAE goes low during the low to high transition of
RCLK. Default (Empty+offset) or programmetfset values determine the statusRRAE . In
Asynchronous modePRAE is triggered by both WCLK and RCLK. Refer to Table 10 & 11 for
behavior of PRAE .

Queue is more than half full wherALF goes low during the low to high transition of WCLK.
HALF goes high during low to high transition of RCLK when queue is less than half full. Refer to
Table 10 & 11 for details.
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11

FQV36110
FQV36100
FQV3690
FQV3680
LOAD WEN REN | SDEN | WCLK | RCLK FQV3670
FQV3660
FQV3650
FQV3640
Selection / Sequence

Parallel write to offset Parallel write
registers: to registers:

’ ’ ' ' _/_ * Empty Offset C 1. PRAE j
Full Offset 2. PRAF

Parallel read from offset Parallel read

i : from registers:
0 1 0 1 X registers: g
Empty Offset |—_> 1. PRAE :|

Full Offset 2. PRAF

Serial shift into registers:
34 bits for the FQV36110
32 bits for the FQV36100
30 bits for the FQV3690
_/_ 28 bits for the FQV3680
26 bits for the FQV3670
0 ! ! 0 X 24 bits for the FQV3660
22 bits for the FQV3650
20 bits for the FQV3640
1 bit for each rising WCLK edge
Starting with EmptyOffset (Low Byte)
Ending with Full Offset (High Byte)

X 1 1 1 X X No Operation

1 0 X X _/_ X Write Memory
1 X 0 X X _/_ Read Memory

1 1 1 X X X No Operation

Figure 7. Programmable Flag Offset Programming Sequence
(FQV36110, FQV36100, FQV3690, FQV3680, FQV3670, FQV3660, FQV3650 and FQV3640)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
Device PRAF Programming (bits) PRAE Programming (bits)
D/Q6. Non-IPAR Non-IPAR
FQV36110 Qi6-0 Do
D/Qis & DIQ1s_9& DIQ7;_y  IPAR D/Qg& DIQis_9& DIQ;_oy  IPAR
D/Q;s.- Non-IPAR Non-IPAR
FQU36100 |2 DA,
D/Qis_9& DIQ7_, IPAR D/Q_9& DIQ;_, IPAR
D/Qy4. Non-IPAR / Non-IPAR
FQU3B00 |/t DR
D/Q15_9& DIQ; _g IPAR D/IQ _¢& DIQ;_g IPAR
D/Qy3. Non-IPAR Non-IPAR
FQU3680 |20 DA
D/Qu4_9& DIQ; _g IPAR D/IQ _¢& DIQ;_g IPAR
D/Qy; .- Non-IPAR Non-IPAR
FQV3670 Q12 0 QIQO
D/Qi3_9& DIQ7_, IPAR D/Q _9& DIQ;_, IPAR
D/Qq1. Non-IPAR Non-IPAR
FQU3BE0 | 0 DiQo
D/Q1,_9& DIQ; _g IPAR D/IQ _¢& DIQ;_g IPAR
D/Qq. Non-IPAR Non-IPAR
FQU3650 | 20- D40
D/Q11_9& DIQ; _g IPAR D/IQ _¢& DIQ;_g IPAR
D/Q; . Non-IPAR Non-IPAR
FQV3640 -0 o
D/Q10-9& DIQ; _y IPAR D/IQ _9& DIQ7_g IPAR
Table 6. Parallel Offset Register D& Mapping Table for x36 Bus Width
Device PRAF Programming (bits) PRAE Programming (bits)
D/Qis.0 Low Byte Non-IPAR Do Low Byte Non-IPAR
D/ High Byte Non-IPAR / High Byte Non-IPAR
FQV36110 Qo gh by R/Q gh by
D/Qis_9& D/Q;_o Low Byte IPAR D/Q_¢& D/Q;_, Low Byte IPAR
D/Qo High Byte IPAR RQ High Byte IPAR
D/Qss.- Non-IPAR Non-IPAR
FQV36100 Qs -0 e
D/Qle,g& D/Q7—0 IPAR D/_]_Q,g& D/Q770 IPAR
D/Qy4. Non-IPAR Non-IPAR
FQV3690 Qus-0 ol
D/Q15_9& DIQ7_¢ IPAR D/Q_4& DIQ7_g IPAR
D/Qy3. Non-IPAR Non-IPAR
FQV3680 Qus-0 el
D/Qi4_9& DIQ7_¢ IPAR D/Q_4& DIQ7_g IPAR
D/Qys . Non-IPAR Non-IPAR
FQU3670 | 22:0 =0
D/ng,g& D/Q7—0 IPAR D/_]_Q,g& D/Q770 IPAR
D/Qq; . Non-IPAR Non-IPAH
FQU3660 |t 2O
D/le_g& D/Q7—0 IPAR D/@_g& D/Q7—0 IPAR
D/Qq. Non-IPAR Non-IPAR
FQV3650 Q-0 O
D/Q11 _9& DIQ7_g IPAR DIR_ & DIQ7_g IPAR
D/Qs .- Non-IPAR [ Non-IPAR
FQU3sd0 |- el
D/Qlo,g& D/Q7—0 IPAR D/]_Q,g& D/Q7—0 IPAR

Table 7. Parallel Offset Register D& Mapping Table for x18 Bus Width
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Device PRAF Programming (bits) PRAE Programming (bits)
D/Q;.¢ Low Byte D/Q .o Low Byte
FQV36110 | D/Q;_, Mid Byte DIQ; _, Mid Byte
D/Qy High Byte D/Qo High Byte
D/Q;. Low Byte D/Q;. Low Byte
FQV36100 Q-0 W EY Q-0 W EY
D/Q;_q High Byte D/Q;_o High Byte
D/Q;. Low Byte D/Q. Low Byte
FQV3690 Qr.0 -W Yy Q-0 .W Yy
D/Qs_o High Byte D/Qs_o High Byte
D/Q; . Low Byte D/IQ. Low Byte
FOV3680 Q7-0 _w y Q.0 .w y
D/Qs_q High Byte DIQ _o High Byte
D/Q; . Low Byte D/Q. Low Byte
FQV3670 Qr.0 . Y Q-0 . Y
D/Qs_o High Byte D/Qs_o High Byte
D/Q;. Low Byte D/Q. Low Byte
FQV3660 Qr-0 : Y Q.o . Y
D/Qs_¢ High Byte D/Q_o High Byte
D/Q;. Low Byte D/IQ. Low Byte
FQV3650 Q-0 : Yy Q-0 : Yy
D/Q;_o High Byte D/Q;_o High Byte
D/Q; . Low Byte D/Q. Low Byte
FQV3640 Qr.0 -W Yy Q-0 -W Yy
D/Q; _g High Byte D/IQ _q High Byte

Table 8. Parallel Offset Register D& Mapping for Table x9 Bus Width

Device Standard Mode FWFT Mode
FQV36110 131,072 x 36 131,073 x 36
FQV36100 65,536 x 36 65,537 x 36
FQV3690 32,768 x 36 32,769 x 36
FQV3680 16,384 x 36 16,385 x 36
FQV3670 8,192 x 36 8,193 x 36
FQV3660 4,096 x 36 4,097 x 36
FQV3650 2,048 x 36 2,049 x 36
FQV3640 1,024 x 36 1,025 x 36

Table 9. Maximum Depth of Queue for Standard and FWFT Mode

(December, 2006, Version D) 17 AMIC Technology, Corp.



FQV36110 - FQV36100 - FQV3690 - FQV3680 -
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Data Width é DIQ8 § DIQ7 § DIQ6 g DIQ5 § DIQ4 g DIQ3 g DIQ2 g DIQ1 g DIQO é

H | i ! i ! i ! H H
1st CyclePRAE 7 6 5 4 3 2 1 0
2nd CyclePRAE 15 [ 14| 13 12 12| 10 9 8
3rd Cycle PRAF 7 6 5 4 3 2 1 0
4th Cycle PRAF 15| 14| 13| 12| 11| 10| 9 8

FQV36100, FQV3690, FQV3680, FQV3670, FQV3660, FQV3650, FQV3640
Parallel Offset Write/Read Cycles for x9 Bus Width

Data Width é DIQ8 § DIQ7 § DIQ6 g DIQ5 § DIQ4 g DIQ3 g DIQ2 g DIQ1 g DIQO é

1st Cycle PRAE 7 6 5 4 3 2 1 0
2nd CyclePRAE 15 | 14| 13| 12| 11| 10 9 8
3rd Cycle PRAE 16
4th Cycle PRAF 7 6 5 4 3 2 1 0
5th Cycle PRAF 15 14 13 12 11 10 9 8
6th Cycle PRAF 16

FQV36110

Parallel Offset Write/Read Cycles for x9 Bus Width

v i i

v v v v v
H i ¥ ¥ \

; DIQ17} DIQ16} DIQ15} DIQLAY DIQ13} DIQ12} D/Qlll: DIQ10;
H : i i I \ \ !

]
! DIQ9) D8 i DIQ7
! 1 1

v
] ] ]
DIQ6 i DIQ5 ! DIQ4 E DIQ3 E DIQ2 | DIQL i DIQO
i i ! ! i i

Data Width
1st Cycle PRAE
Non-Interspersed Parity 15 14 13| 12| 11| 10 9 8 7 6 5 4 3 2 1 0
Interspersed Parity 15 14| 13| 12 1| 10 9 8 7 6 5 4 3 2 1 0
DataWidth ot 4
! D/Q17= D/Ql&l DIQlS: DIQ14: DIQIG: DIQlZi DIQI]: DIQlO: DIQQI DIQ8 ! DIQ7 ! DIQ6 ! DIQS: D/Q4 ! DIQS: D/QZI D/Q1 ! D/QO:
[l ! ! ] ! ] ] ! ! 1 ! ! ! ! ] ] 1 ! '

2nd CyclePRAF

Non-Interspersed Parity 15 | 14| 13| 2] ufw| o] 8|7 6| s|a|s]|]2]1 0

Interspersed Parity 15 [ 14 ] 13| 12| 12] 10 9 8 7 6 5 4 3 2 1 0

FQV36100, FQV3690, FQV3680, FQV3670, FQV3660, FQV3650, FQV3640
Parallel Offset Write/Read Cycles for x18 Bus Width

Figure 8. Parallel Offset Write/Read Cycle Diagram
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

Data Width
1st Cycle PRAE
Non-Interspersed Parity

Interspersed Parity

2nd CyclePRAE
Non-Interspersed Parity

Interspersed Parity

Data Width
3rd Cycle PRAF
Non-Interspersed Parity

Interspersed Parity

4th Cycle PRAF
Non-Interspersed Parity

Interspersed Parity

Data Width
1st Cycle PRAE
Non-Interspersed Parity

Interspersed Parity

Data Width
2nd CyclePRAF
Non-Interspersed Parity

Interspersed Parity

T T T ¥
l D/lei D/QlAi D/lei
1 ! ! ]

v v v v v
! ¥ H H H T T 1 H H i

D/lei D/Qlli D/QlUE DIQQE DIQ8 E DIQ7 i DIQ6 l D/QSE DIQ4 E D/Qas D/Qzl DIQ1 l DIQO
11 ] 1 1 ] 1 i [ ] ] 1

L

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
13 12 11 10 9 8 7 6 5 4 3 2 1 0
16
16

DlQl7i DIQ16} D/lei D/QlAi DIQ13
i i i i

v v v v v
| | i H H 1
DIQIQE D/th: D/QIDE DIQQE DIQ8 E DIQ7 i DIQ6
! ! ! ! i i

—
DIQ5 i DIQ4 } DIQ3 ! D/IQ2} DIQ1 I DIQ0
1 A Rt Rt

14| 13| 12| 11| 10 9 8 | 7 6 5 | 4 3 2 1 0
1312211 10]09 8 7 6 5 | 4 3 2 1 0
16
16

FQV36110

Parallel Offset Write/Read Cycles for x18 Bus Width

v
v
DIQ1e}
!

v
H | | |
DIQ18} DIQ17} DIQ16 DIQIS) DIQ14] DIQI3} DIQLZ DIQLY DIQ1A DIQE} DIQ8 | DIQ7
! : : ! ! i i !

T T
1

2
o
>

D/Q5
16 15 14 13 12 11 10 9 8 7 6 5
16 15 14 13 12 11 10 9 8 7 6 5
U ote momrl ooseh orozel sowet ootal ootz oot ootd. iod 008 | 007 | o0 |
D/ng: DIQlSE D/Ql7: DIQlS; D/QISE D/Q14; D/QlSl DIQ12} DIQll: D/Ql(). DIQB: D/Q8 ! DIQ7 l D/IQ6 E D/IQ5
! ' ' ! ! ! ' ' ' ' i

16 15 14 13 12 11 10 9 8 7 6 5

16 15 14 13 12 11 10 9 8 7 6 5

FQV36110, FQV36100, FQV3690, FQV3680, FQV3670, FQV3660, FQV3650, FQV3640

Parallel Offset Write/Read Cycles for x36 Bus Width

# of Bits for Offset Registers

17 bits for FQV36110
16 bits for FQV36100
15 bits for FQV3690
14 bits for FQV3680
13 bits for FQV3670
12 bits for FQV3660
11 bits for FQV3650
10 bits for FQV3640

Note: Don’t Care applies to all unused bits

Figure 8. Parallel Offset Write/Read Cycle Diagram (Continued)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11

FQV36110 FULL PRAF HALF PRAE
0
1toy?

(y+1) to 65,536
65,537 t0 [131,072-(x+1)]
(131,072-x) to 131,071

131,072

EMPTY

I_III
—|z|T
-
T|xT|T
T|T|T

FQV36100 FULL PRAF HALF PRAE | EMPTY
0 H H H L
1toy? H H H L H

(y+1) to 32,768

32,769 to [65,536-(x+1)]

(65,536-x) to 65,535
65,536

Tlz|z|T
—|x|T
-
T
I|T|T

FQV3690 FULL PRAF | HALF PRAE
0
1toy? H H H L H
(y+1) to 16,384 H H
16,385 to [32,768-(x+1)] H H L H
(32,768-x) to 32,767 H L
32,768 L

EMPTY

I|T|T

FQV3680 FULL PRAF HALF PRAE EMPTY
0 H H H L
1toy?
(y*1) t0 8,192 H H
8,193 to [16,384-(x+1)] H H L
(16,384 -x) to 16,383 H L
L

16,384

I
T|T|T

FQV3670 FULL PRAF HALF
0
1toy?

(y+1) t0 4,096
4,097 10 [8,192-(+1)]
(8.192 -x) 10 8,191

8,192

PRAE EMPTY

H

H
H
H
H

L

I
I|I|T

FQV3660 FULL PRAF HALF
0
1toy?

(y+1) t0 2,048
2,049 10 [4,096-(x+1)]
(4,096 —x) to 4,095

4,096

PRAE EMPTY

—|T|T
-

H

H
H
H
H

L

I
I|T|T

Table 10. Status Flags (Standard Mode)
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FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
FQV3650 FULL PRAF HALF PRAE EMPTY
0 H H H L L
1toy? H H H L H
(y+1) to 1,024 H H H H H
1,025 to [2,048-(x+1)] H H L H H
(2,048 -x) to 2,047 H L L H H
2,048 L L L H H
FQV3640 FULL PRAF HALF PRAE EMPTY
0 H H H L L
1toy? H H H L H
(y+1) to 512 H H H H H
513 to [1,024-(x+1)] H H L H H
(1,024 —x) to 1,023 H L L H H
1,024 L L L H H
NOTES:

1. See Table 13 for values X, y.

Table 10. Status Flags (Standard Mode) (Continued)
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FQV3670 - FQV3660 - FQV3650 - FQV3640
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FQV36110 DRDY PRAF HALF PRAE | QRDY
0 L H H L H
1to y+1V L H H L L
(y+2) to 65,537 L H H H L
65,538 to [131,073-(x+1)] L H L H L
(131,073-x) to 131,072 L L L H L
131,073 H L L H L
FQV36100 DRDY PRAF HALF PRAE | QRDY
0 L H H L H
1to y+1P L H H L L
(y+2) to 32,769 L H H H L
32,770 to [65,537-(x+1)] L H L H L
(65,537-x) to 65,536 L L L H L
65,537 H L L H L
FQV3690 DRDY | PRAF | HALF PRAE | QRDY
0 L H H L H
1to y+1P L H H L L
(y+2) to 16,385 L H H H L
16,386 to [32,769-(x+1)] L H L H L
(32,769-x) to 32,768 L L L H L
32,769 H L L H L
FQV3680 DRDY | PRAF | HALF | PRAE | QRDY
0 L H H L H
1 to y+1V L H H L L
(y+2) to 8,193 L H H H L
8,194 to [16,385-(x+1)] L H L H L
(16,385 -x) to 16,384 L L L H L
16,385 H L L H L
FQV3670 DRDY PRAF HALF PRAE | QRDY
0 L H H L H
1 to y+1V L H H L L
(y+2) to 4,097 L H H H L
4,098 to [8,193-(x+1)] L H L H L
(8,193-x) to 8,192 L L L H L
8,193 H L L H L
FQV3660 DRDY PRAF HALF PRAE | QRDY
0 L H H L H
1to y+1¥ L H H L L
(y+2) to 2,049 L H H H L
2,050 to [4,097-(x+1)] L H L H L
(4,097 -x) to 4,096 L L L H L
4,097 H L L H L

Table 11. Status Flags (FWFT Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
FQV3650 DRDY | PRAF | HALF PRAE | QRDY
0 L H H L H
110 y+19 L H H L L
(y+2) to 1,025 L H H H L
1,026 to [2,049-(x+1)] L H L H L
(2,049 x) to 2,048 L L L H L
2,049 H L L H L
FQV3640 DRDY | PRAF | HALF PRAE | QRDY
0 L H H L H
1to y+1P L H H L L
(y+2) to 513 L H H H L
514 to [1,025-(x+1)] L H L H L
(1,025 -x) to 1,024 L L L H L
1,025 H L L H L

NOTES:
1. See Table 13 for values x, y.

Table 11. Status Flags (FWFT Mode) (Continued)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ™ I

ES BM2 BMl BMO Width | D/Qssz7 D/Queis DIQuse DIQso |  Sequence
X 0 X X 36 Byte 4 Byte 3 Byte 2 Byte 1 S"Write
36 Byte 4 Byte 3 Byte 2 Byte 1 ' Read
0 1 0 0 36 Byte 4 Byte 3 Byte 2 Byte 1 ' \Write
18 X X Byte4 Byte 3 1* Read
X X Byte2 Byte 1 2" Read
0 1 0 1 36 Byte 4 Byte 3 Byte 2 Byte 1 ' \Write
9 X X X Byte4 1*'Read
X X X Byte3 2" Read
X X X Byte?2 3¢ Read
X X X Bytel 4 Read
0 1 1 0 18 X X Bytet Byte 3 T Write
X X Byte2 Byte 1 2" Write
36 Byte 4 Byte 3 Byte 2 Byte 1 ' Read
0 1 1 1 9 X X X Byte4 1% Write
X X X Byte3 2" Write
X X X Byte?2 39 write
X X X Bytel A Write
36 Byte 4 Byte 3 Byte 2 Byte 1 ' Read
1 1 0 0 36 Byte 4 Byte 3 Byte 2 Byte 1 ' \Write
18 X X Byte2 Byte 1 T Read
X X Byte4 Byte 3 2" Read
1 1 0 1 36 Byte 4 Byte 3 Byte 2 Byte 1 ' \Write
9 X X X Bytel 1* Read
X X X Byte2 2" Read
X X X Byte3 3YRead
X X X Byte4 X Read
1 1 1 0 18 X X Bytet Byte 3 T Write
X X Byte2 Byte 1 2" Write
36 Byte 2 Byte 1 Byte 4 Byte 3 ' Read
1 1 1 1 9 X X X Byted 1% Write
X X X Byte3 2" Write
X X X Byte2 39 Write
X X X Bytel A Write
36 Byte 1 Byte 2 Byte 3 Byte 4 ' Read

Table 12. Bus-Matching Table
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FQV3650
LOAD PFS1 PFSO FQV3640
Default Offsets x, y*
0 0 0 127
0 0 1 255
0 1 0 511
0 1 1 63
1 0 0 31
1 0 1 7
1 1 0 15
1 1 1 3
FQV3650
LOAD PFS1 PFSO FQV3640
Program Mode
1 X X Serial
X X Parallel
FQV3690
FQV3680
LOAD PFS1 PFSO FQV3670
FQV3660
Default Offsets x, y"
0 0 0 127
0 0 1 255
0 1 0 511
0 1 1 63
1 0 0 1,023
1 0 1 15
1 1 0 31
1 1 1 7
FQV3690
FQV3680
LOAD PFS1 PFSO FQV3670
FQV3660
Program Mode
1 X X Serial
X X Parallel

NOTES:
1. x= PRAF offset, y = PRAE offset.

Table 13. Default Programmable Flag Offsets
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
FQV36110
LOAD PFS1 PFSO FQV36100
Default Offsets x, y*
0 0 0 127
0 0 1 8,191
0 1 0 16,383
0 1 1 4,095
1 0 0 1,023
1 0 1 511
1 1 0 2,047
1 1 1 255
FQV36110
LOAD PFS1 PFSO FQV36100
Program Mode
X X Serial
0 X X Parallel

NOTES:
1. x = PRAF offset, y = PRAE offset.

Table 13. Default Programmale Flag Offsets (Continued)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11

Timing Diagrams
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Diagram 1. Master Reset Timing
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

trs
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~T— trsTs
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|4+
SDEN %
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tRSTF—\
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- — >
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Diagram 2. Partial Reset Timing
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NOTES:

1.  If the time between a rising edge of RCLK to the rising edge of WCLK is greater than or eguaitp EULL will go high (after one WCLK cycle plusutL). If tskewi is not met, then FULWwill assert 1

or more WCLK cycles.
2. LOAD = High, OE= Low.

Diagram 3. Write Cycle and Full Flag Timing (Standard Mode)
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NOTES:

1.  If the time between a rising edge of WCLK to the rising edge of RCLK is greater than or equaltpEMPTY will go high (after one RCLK cycle plusmpty). If tskew1is not met, then EMPT Will assert 1
or more RCLK cycles.

2. LOAD = High.
3. First word latency: skew1 + EMPTY + 1 * tRCLK.

Diagram 4. Read Cycle, Empty Flag and FirsData Word Latency Timing (Standard Mode)
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DRDY 7l¢

NOTES:

1. If the time between a rising edge of WCLK to the rising edge of RCLK is greater than or equaio@RDY will go low (after two RCLK cycle plusmpty). If tskew1is not met, then QRD Will assert 1

or more RCLK cycles.
2. If the time between a rising edge of WCLK to the rising edge of RCLK is greater than or equaltpPRAEwWill go high (after one RCLK cycle plusragg. If tskewzis not met, then PRARill assert 1 or
more RCLK cycles.

3. LOAD = High, OE= Low.

4. y = PRAEOffset, x = PRAFoffset.

5. D = maximum queue depth. Please refer to Table 9 for Depth.

6.  First word latency:skew1 + EEMPTY + 2 * tRCLK

Diagram 5. Write Timing (FWFT Mode)
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NOTES:
1. If the time between a rising edge of RCLK to the rising edge of WCLK is greater than or equahto@RDY will go low (after one WCLK cycle plusaLe) . If tskewz is not met, then DRDWill assert 1
or more WCLK cycles.
2. If the time between a rising edge of RCLK to the rising edge of WCLK is greater than or equaivtpPRAFwill go high (after one WCLK cycle plusrarg If tskewzis not met, then PRAll assert 1
or more WCLK cycles.
3. LOAD = High
4. y = PRAEOffset, x = PRAFoffset.
5. D = maximum queue depth. Please refer to Table 9 for Depth.

Diagram 6. Read Timing (FWFT Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
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tens ~~ r tenH Ve trETS tens ~ e tenH
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Q35 0 DW| DW|+1 * DWl * DW2
- tskew2
>
CEAVAVAVAWAE W AV AW WAWAWA WAWAWAWA WA
trRETS /=
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Cmd |
EMPTY
tPRAES
&
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w4
HALF
e tPRAFS
—>
PRAF *
NOTES:
1. Upon completion of retransmit setupread operation can begin only afeMPTY returns high.

2. OE = Low.
3. DW, = Words written to the queue afttéRST. Where i = 1,2,3... depth.
4. Upon reset completion, there must be more than two words written to the queue for a retransmit selfgto be

Diagram 7. Retransmit Timing (Standard Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
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NOTES:
Upon completion of retransmit setup,read operation can begin only af@RDY returns low.

1.
2. OE = Low.

3. DW, = Words written to the queue afttéRST. Where i = 1,2,3... depth.
4.

5.

Upon reset completion, there must be more than two words written to the queue for a retransmit sefalidto b
Please refer to Table 9 for Depth.

Diagram 8. Retransmit Timing (FWFT Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

RCLK

WCLK

FlexQ ™ 11

treTS —

—>
WEN

tens — — tenn

<+ | 4>

RET
EMPTY -1 —_—ee| — ——— — e — — — — — — —
~—— tPraES
A d
PRAE
—— tHaLr

<+

HALF

— tPrAFS

+—>
PRAF

NOTES:

1.  If the part is empty at the poinot retransmit, the Empty FlaggMPTY ) will be updated based on RCLK (Retransmit Clock cycle). Valid data will appear on the
output.

2. OE = Low; enables data to be read on outputs @

3. DW= first word written to the queue after Master Reset;,;B¥econd word written to ¢hqueue after Master Reset.

4. No more than D-2 may be written to the queue between reset (Master or Partial) and retransmit setup. Hidlrefond,be high throughout the retransmit setup
procedure. Please refer to Table 9 for Depth.

5. There must be at least two words written to zero latency retransmit from the queue before a retransmit operiioroked b

6. RETZL is set Low duringMRST .

Diagram 9. Zero Latency Retrarsmit Timing (Standard Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
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Q.0 DW, DW .. DW, DW, DW, DW, DW,
— tskewz
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+—>
WEN
tens — — tenn
N +“—r| >
RET
QRDY
tPRAES
&
PRAE
— tHALF
HALF
tPRAFS
«—
PRAF
NOTES:
1.  If the part is empty at the point métransmit, the output ready fla@RDY ) will be updated based on RCLK (Retransmit Clock cycle). Valid data will appear on the
output.

2. No more than D-2 words may be written to the queue between reset (Master or Partial) and retransmitesefope, DRDY will be low throughout the retransmit
setup procedure. Please refer to Table 9 for Depth.

3 OE = Low.

4 DW;, DW,, DW; = first, second and third words written to the queue after Master Reset.

5.  There must be at least two words written togheue before a retransmit operation can be invoked.

6 RETZL is set low duringMRST .

Diagram 10. Zero Latency Retransmit Timing (FWFT Mode)
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B3 amic FQV36110 - FQV36100 - FQV3690 - FQV3680 -
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) PRAE offset —— T PRAF offset —— .

*Refer to Table 14
Diagram 11. Serial Loading of Programmabé Flag Registers (Standard and FWFT Mode)

FQV36110 | FQV36100 | FQV3690 | FQV3680 | FQV3670 | FQV3660 | FQV3650 | FQV3640

MSB 16 15 14 13 12 11 10 9

Table 14. Reference Table for Diagram 11
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11
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Diagram 12. Parallel Loading of Programmabé Flag Registers (Standard and FWFT Mode)
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Diagram 13. Parallel Read of Programmabld-lag Registers (Standard and FWFT Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670 - FQV3660 - FQV3650 - FQV3640

FlexQ ™ 11

IWCLKH /—' tweike
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1 2 / \ 7 1 2
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PRAF D - (x+ 1) words in Queue * D - x words in Queue * D-(x+1)
TsKEW2 —— words in Queue
+—>

e TN TN\ N N N

tens -~ — tenn

<+ | >
REN

NOTES:

1. x=PRAFoffset.

2. D =maximum queue depth. Please refer to Table 9 for Depth.

3. If the time between a rising edge of RCLK to the rising edge of WCLK is greater than or egualtoRRAF will go high (after one WCLK cycle plus
tPRAFS. If tskew2is not met, then PRAWill assert 1 or more WCLK cycles.

4. PRAF synchronizes to the rising edge of WCLK only.

Diagram 14. Synchronous Programmable AlmosFull Flag Timing (Standard and FWFT Mode)

twetkH =~ — twerke
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e N U U 2 U s U s U 2 2

tens tenH
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w
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tens \ f tenH

|
m
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y words in Queué?;
+1 words in Queu&

NOTES:

1. y= PRAE offset.

2. For Standard Mode.

3. For FWFT Mode.

4 If the time between a rising edge of WCLK to the rising edge of RCLK is greater than or equaitp PRAE will go high (after one RCLK cycle plus
tPRAES. If tskewzis not met, therPRAE will assert 1 or more RCLK cycles.

5. PRAE synchronizes to the rising edge of RCLK only.

Diagram 15. Synchronous Programmable Almost-Bapty Flag Timing (Standard and FWFT Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
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tweLkH BN — twerke

e SN kNN N L
e <l |l

D - x words in

PRAF D - (x + 1) words in Queue Queue D - (x + 1) words in Queue
tPRAFA
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tens —~
\md
REN
NOTES:

1. x= PRAFoffset.

2. D =maximum queue depth. Please refer to Table 9 for Depth.

3. PRAFis asserted to low on WCLK transition and reset to high on RCLK transition.
4. Select this mode by setting SFM low during Master Reset.

Diagram 16. Asynchronous Programmable AlmasFull Flag Timing (Standard and FWFT Mode)
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g
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NOTES:

. y= PRAE offset.

For Standard Mode.

For FWFT Mode.

PRAE is asserted to low on RCLK transition and reset to high on WCLK transition.
Select this mode by setting SFM low during Master Reset.

oswNe

Diagram 17. Asynchronous Programmable Almost-Empty Flag Timing (Standard and FWFT Mode)
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tweLkH — — tweLkL
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WEN

D/2 + 1 words in
tHALF — Queud?),
< > [(D+1)/2 + 1] words
HALF D/2 words in Queué?; [(D+1)/2] words in Queué? in Queue? D/2 words in QueuéV;
[(D+1)/2] words in Queué?

RCLK

REN

NOTES:

1.  For Standard Mode.
2. For FWFT Mode.
3. Please refer to Table 9 for Depth.

Diagram 18. Half-Full Flag Timing (Standard and FWFT Mode)
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FQV36110 - FQV36100 - FQV3690 - FQV3680 -
FQV3670

- FQV3660 - FQV3650 - FQV3640

Order Information:

AMIC
Device Family

XX
FQ

Device Type

XXXXX
V36110(131,072 x 36)

V36100(65,536 X 36)
V3690 (32,768 x 36)
V3680 (16,384 x 36)
V3670(8,192 X 36)
V3660 (4,096 X 36)
V3650(2,048 x 36)
V3640(1,024 x 36)

Power

1<

Low

Speed (ns) *

XX

6 -166 MHz
7-5-133 MHz
10 — 100 MHz
15 — 66 MHz

Temperature Range

X

Blank — Commercial (€ to 76C)

| — Industrial (-40to 85C)

*Speed —6ns available only in Commercial temp@Qo 76C). Slower speeds available upon request.
**Package — 128 pin Plastic Thin Quad Flat Pack (TQFP)

Example:

FQV3680L6PF
FQV3670L10PFI
FQV3670L10PFI-F

(16k x 36, 6ns, Commercial temp, Normal material)
(8k x 36, 10nsdustrial temp, Normal material)
(8K x 36, 10ns, Indtal temp, Pb-Free material)

FlexQ ™ 11

Material

X

Blank — Normal material

-F — Pb-Free material
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