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module lock a,b,c, d H
T _Input a,

output c,d;
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assign
assign

c=a | b;
d=a & b;

1l
o
3
:
5
3
7
8

endmodule
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—3ys_rst_n
—&ouch_key

_S8Sys_clk <=

<=1
<=1"

# sys rst_n <=1'

— 10

Koy <=

# touch key <=1'

touch:key <=l'
#
wrd

touch_key <=1'
/IP=E

always
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sys clk <= ~sys clk;
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Balways @ (posedge sys clk negedge sys_rst n) begin
if (!sys_rst_n) Pas
\u/// counter <= 24'd0;
else if (counter < _é'dl.H' 0000)
counter <= counter + 1'
else
counter <= 24'd0;
end
A
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P fid A 1) always fkﬁ'#ﬁ'#ﬁi?ﬁi’ﬂﬁiﬁiﬁﬁ’%o

Halways @( a or b or c or d ox e or f or g or h or p or m) begin

[ outl ? (b +c¢c) : (d+ e);

= a
out2 = £ ? (g+ h) : (p + m);
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“end
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Halways @( * ) begin
outl = a ? (b +c) : (d + e);
out2 = £ ?2 (g+ h) : (p + m);
-end
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Balways @ (posedge clk or negedge rst_n) begin
a8 if (!rst_n)begin

<=1z,
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end
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Halways @ (posedge clk or negedge rst_n) begin
" if (!rst_n)
R ERRRMBAETAE seg_led <=

seg_led <=

RCOORIS x|, Sl el
T i 2 seg:led <=

g - seg_led <=

- seqg led <=

e, REERREXP ﬁﬂﬂ FBAf Z) - seg_led <=

z seg_led <=

4.(easex D/ ! e
AFEG MMz Fo A i *ha 3 seg_led <=

seg led <=

reg [7:0] sel; (//1100?1) L
casez (sel) A ‘e seg_led <=

: = 1 2 seg led <=
8" b1100_zzzz: &8)1; I default : seg led <=
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parameter STUDY
parameter EAT
parameter AMUSE

// in variable

//define state space
parameter SLEEP
parameter / STUDY
parameter\ EAT
parameter “‘AMUSE

'bOlOO,

4'p00107
4'p0001;

L (I

// internal variable
current_state,\J// reg [3:0] current_state;
reg [3:0] next_state;

reg next state,

ﬁi’\ﬂké\.ﬂﬁ—ﬁ\?&
. (T

v 2 iRaE Gy
Elgiw:;: clk or negedge rst n) begin

if(!rstin)
else

end

current state <=|SLEEP;)
e

current state <= next state:; .
= S R Fe
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// next state decision

nput signals) begin

Balways @(current state or i
=] (current state) ,
=]

next_ state
end

m

SYUDY: egin
if (lunch time)
next_state
else

ext_state
end
EAT:
AMUSE: .
default:
r endcase

-end

SLEEP bi 1[)2 z ;.urﬁ-{-n e
OCK alarm "
% ’ i it i ik
else EF‘@]U

= SLEEP; casez q:qu@
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// action
wire (read book;
read book = [curretn state ==STUDY] 2 1’bl: 17b0;

Balways @Eicurretn state)lbegln
if (curretn state == STUDY)
read book = 1;
else

read_book = 0;

end
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4 ip_clk wize - [C/Users/cr/Desktop/fpga/aTip_clk wize/ip_clk wizexpr] - Vivado 20202 - 8 X
Ele Edt Flow Tools Repots Window Layout View Help | O Ouick Access Ready
= =] X »p ¥ & T ¥ = Default Layout v
S EROIRCTMANACRR Sources 2 _ oo x |Pojectsummary x|ipckwizy x|IPcataiog  x 200
# Seftings
Q z = + 0 | cores | Intertaces
Add Sources
= Design Sources (1) Q T & % @ 0 b
Language Templates © 2 p_clk_wiz (ip_clk_wiz.)
% i caas @ el search: o clock @) (8 matches)
constrs_1 Name A axie status License VLNV
© P INTEGRATOR ~ = Simulation Sources (1) - Embedded Processing i
Greate Biock Design > B (1) - AXIInfrastructure
Utity Sources  AXI Clock Converter AXId Production  Included  xilinxcom:ip:axi_clock_converter2.1
Open Block Design e .
Hierarchy | Libraries  Complle Order Clock & Reset
Generate Block Design  Processor System Resst Production  Included il com:ipiproc_sys.reset5.0
IP Properties ?-.00X ' FPGA Features and Design
¥ SIMULATION # Clocking Wizard - » ~ = Clocking
Run Simulation ~ = Clocking Wizera) AXid Production  Included  xlinx.comipiclk_wiz6.0 <
Version: 6.0 (Rev. §)
© RILANALYSIS Interfaces:  AXI4 Details
. ien Eiaraisl Daski Description: The Clocking Wizard creates an HOL fila Name: Clocking Wizard
(Verllog or VHDL) that contains a clocking B
cireuit customized 1o the users clocking i
v SYNTHESIS requirements Inksfaces:; :AX/4
Staws:  Production Description: The Clocking Wizard creates an HOL file (Verilog or VHDL) tothe g requirements.
> Run Synthesis v i
> Open Synthesized Design
TelConsole |Messages |Log Reports |DesignRuns  x > _oo
~ IMPLEMENTATION ajz|s +| %
» Run Implementation Name Constraints  Status WNS TNS WHS THS TPWS TotalPower FaledRoues LUT FF BRAM URAM DSP St Elapsed Run Strategy Report Strategy
synh_t constrs 1 Notstarted Defats (Vivado Synthesis 2020) c
> Open Implemented Design
Imp_1 constrs 1 Notstarted Detaults (Vivad
' PROGRAM AND DEBUG
Generate Bistream
> Open Hardware Manager
< >
4 Customize IP X
Clocking Wizard (6.0) '
|
| @ Documentation IP Location C' Switch to Defaults
IP Symbol  Resource Component Name clk_wiz_0
[v] Show disabled ports Clocking Options  Output Clocks | Port Renaming | MMCM Settings | Summary
-
Clock Monitor
(") Enable Clock Monitoring
|
i . g
+ CLK Clocking Features Jitter Optimization
i 5 [v/) Frequency Synthesis () Minimize Power @
i ) Ereq Yy Sy! Balanced
| Wi +I _ - o . |
= | . () Phase Alignment () Spread Spectrum ) Minimize Output Jitter
— reset o (") Dynamic Reconfig () Dynamic Phase Shift () Maximize Input Jitter filtering ‘
o resel o
- 5 = () safe Clock Startup
. clk_out! (=
locked =
Dynamic Reconfig Interface
Optinne Cy 1
| — clk_int . o |
| Input Clock Information |
Input Clock ~ PortName  Input Frequency(MHz) Jitter Options Input Jitter ~ Source
I Primary clk_in1 50 A =1 = ul - |(0.010 Single ended clock capable pit ~ |
| () secondary  clk_in2 100.000 0.010 S - |
|
v




# Customize IP
Clocking Wizard (6.0) ’

@ Documentation IP Location C' Switch to Defaults

IP Symbol  Resource Component Name clk_wiz_0
Show disabled ports Clocking Options | Output Clocks ~ Port Renaming | MMCM Settings | Summary
~
The phase is relative
Output Freq (MHz] Duty Cycle (%)
Output Clock  Port Name i a( ) uty Gycle () Drives
Requested Actual Actual Requested Actual
(V) clk_out1 clk_out1 100.000 100.00000 D.000 50.000 50.0 BUFG
clk_out2 100.000 100.00000 80.000 50.000 50.0 BUFG
‘ clk_out3 50 50.00000 D.000 50.000 50.0 BUFG
clk_out4 25 25.00000 .000 50.000 50.0 BUFG
l il L (Jckouts ck_outs  Togoow 50.000
A %z
Tag  wm S
| ” Mo s ‘ e clk_outs clk_out6 100 S 50.000
s 2= clk_out? clk_out? 100.000 0.000 50.000 BUFG
< intemut: =
clk_outt = USE CLOCK SEQUENCING &
s chou b Clocking Feedback
| user_clk clk_out3
. i clcoutd Output Clock  Sequence Number Source Signaling
| user_cl locked (= 1
— user clk (®) Automatic Control On-Chip
— clkint 1
; () Automatic Control Off-Chip
: () User-Controlled On-Chip
; () User-Controlled Off-Chip
1
1
v
< >
# Customize IP X
Clocking Wizard (6.0) ’
@ Documentation IP Location C' Switch to Defaults
IP Symbol  Resource Component Name clk_wiz_0
Show disabled ports Clocking Options | Output Clocks ~ Port Renaming | MMCM Settings | Summary
e e o ~
clk_out3 50 50.00000 0.000 0.000 50.000 50.0 BUFG
[v) clk_outd clk_out4 25 25.00000 0.000 0.000 50.000 50.0 BUFG
() clk_outs clk_out5 100.000 0.000 50.000
clk_outé 100.000 0.000 50.000 BUFG

‘ clk_out7 clk_out7 100.000 0.000 50.000

Clocking Feedback

| ¥ Jk._stor Output Clock  Sequence Number Source Signaling
- litch{30] fm 1
4 interupt {= ; (®) Automatic Control On-Chip
9 resetn clk_out! - 5 () Automatic Control Off-Chip Differential
= re clk_out2 = () User-Controlled On-Chip
B clk_outd 1
] user_cl ch outd = () User-Controlled Off-Chip
s locked (= 1

~ clkint

Enable Optional Inputs / Outputs for MMCM/PLL Reset Type R EREE

[v) reset () power_down [ input_clk_stopped () Active High (®) Active Low

(/) locked ] clkfbstopped
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¥ ip_tam - [C/Users/crx/Deskiop/fpga/a/ip_tam/ip_ramxpr] - Vivado 2020.2 - o X
Fle Edi Flow Tools Repors Window Layout View Help Ready
@, B X b B 8 T * == Defaut Layout v

~ PROJECT MANAGER Sources 2 _ 0@ x |ProjectSummary x| IPCatalog  x oD

# setings
alz|e|+ o Cores | Interfaces
Add Sources
= Design Sources (1) all = # @ o, b
Language Templates ip_ram (ip_ram v) —
il s s 1 @ T
- Simulation Sources (1) Name. AT Axi4 Status. License VLNV
v 1P INTEGRATOR > sim_t (1) “ CORDIC AXid-Stream Production  Included  xilinx.com:ip:cordic:6.0 ]
H— > % Uty Sources = Memores & Storage Elemens
- RAMSs & ROMs & BRAM
Open Block Design
Hierarchy | Libraries  Comple Orcer Block Memory Generator €) Axia Production  Included il comip:olk_mem_gen’8.4
Generate Block Design = SDAccel DSA Infrestructure
IP Properties. ?2-00X ¥ SDAccel OpenCL Programmable Region Production Included  xilinx.com:ip:ocl_block:1.0
X SMORATION, % Block Memory Generator » 12 Slandend buserfrces
Run Simulation A /= POl Express o
Version: 8.4 (Rev. 4)
v RTLANALYSIS Interfaces:  AXI4 Detaits
5 Ioes BaBu B Deseription: The Xilix LogiCORE IP Biock Memory Name:  Block Memory Generator
‘Generator replaces the Dual Port Block S ——
Memory and Single Port Block Memory i
© syNTHESIS LogICORES, but s not a direct drop-in Interfaces:  AXI4
replacement. It should be used in all new Descrption:  The Xillx LogiCORE IP Biock Memory Generator replaces the Dual Port Block Memory and Single Port Biock Memory LogiCORES, but s nota direct
¥ Run Synthesis Xilik designs. The core supports RAM and v Gropin replacemen, It should be used in al new Xiin designs. The core supports RAM and ROM functions over a wide range of widin
> Open Synthesized Design
TelConsole |Messages |Log Reporis |DesignRuns  x oo
v IMPLEMENTATION a = 2 + | %
B un ipisnsnttn Name Constraints  Status WNS TNS WHS THS TPWS ToialPower FaledRoues LUT FF BRAM URAM DSP Sirt Elepsed Run Strategy Report Strategy
synih 1 constrsi  Notstarted Defaults (Vivado Synthesis 2020) c
> Open Implemented Design
Impl1 consirs 1 Notstaried Defaults (Vivack
~ PROGRAM AND DEBUG
¥ Generate Bitstream
> Open Hrdware Manager
< >
1P Block Memory Generator
¢ Customize IP X
Block Memory Generator (8.4) ‘
@ Documentation IP Location ' Switch to Defaults
IP Symbol  Power Estimation Component Name blk_mem_gen_0
Show disabled ports Basic Port A Options  Other Options  Summary
Memory Size
Write Width 8 Range: 1 to 4608 (bits)
s
, AVE
Read Width 8 v
| 2
| Write Depth 32 Range: 2 to 1048576
s ot
o1 3 1= i
Read Depth |52 BESRGENL
+ BRAM_PORTA
< BRAM_PORTE Operating Mode = No Change Enable Port Type = Use ENA Pin v

Port A Optional Output Registers

rsta_busy

Port A Output Reset Options

Defines whether the configured memory t

RSTA Pin (set/reset pin)  Output Reset Value (Hex) 0

pin (REGCEA). If there is no register enat

register is enabled using the enable signa

Reset Priority | CE (Latch or Register Enable)
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4 ip_fifo - [C/Users/cr/Desktop/fpga/aTip ffefip_ffo.xpr - Vivado 20202 - 8 X
Ele Edt Flow Tools Repots Window Layout View Help | O Ouick Access Ready
= =] X »p ¥ & T ¥ = Default Layout v

~ PROJECT MANAGER Sources 2 _ 0@ x |ProjectSummary x|IPCatalog  x oD

# Seftings
alz|s|+ 0 | cores | intertaces
Add Sources
> = Design Sources (1) all =|s|[# @ o, B
Language Templetes > = Constraints o
@ i caaioog) % Simulation Sources (1) i at {amatehee)
> sim_t (1) Name A axie status License VLNV
© P INTEGRATOR > = Uity Sources “ AXI Virtual FIFO Controller AXI4, AXId-Stream  Production  Included  xilix.com:ipiaxi_vio_ctr2.0 i
N—— - Embedded Processing
- AXIInfrastructure
Open Block Design J= .
Hierarchy | Libraries  Complle Order + AXi-Stream FIFO AXI4, AXId-Stream  Production  Included  xilinx.com:ipiaxi_ffo_mm_s:4.2
Generate Block Design + AXI Data FIFO AXid Production  Included  xilix.com:ip:axi_data_ffo:2.1
IP Properties ?-.00X - Memories & Storage Elements
X SMOCATION # FIFO Generator » v = FIFOs
Run Simuiation A = FIFO Genersior @) AXi4, AXId-Stream  Production  Included _ xiinx.comipiffo_generator:13.2 K
Version:  13.2 (Rev. 5)
© RILANALYSIS Interfaces:  AXI4, AXI4-Stream Details
. en Eiboralol Dadiin Description: The FIFO Generator s a parameterizable — FIFO Generator
fstinfrst-out memory queue generator. Use Ve 32
tto generate resource and performance
v synTHESIS optimized FIFGs with common or Independent Interfaces:  AXI4, AXI4-Stream
readwrite clock domains, and optiona fixed Description:  The FIFO Generator i FIFOs with
P Run synthesis or programmable full and empty flags and v common or lock domains, and optional fixed full and empty flags Choose from a >
> Open Synthesized Design
TelConsole | Messages |Log Reports |DesignRuns  x > _oo
~ IMPLEMENTATION ajz|s +| %
» Run Implamentation Name Constraints  Status WNS TNS WHS THS TPWS TotalPower FaledRoues LUT FF BRAM URAM DSP St Elapsed Run Strategy Report Strategy
synh_t consts 1 Notstarted Defaults (Vivado Synthesis 2020) c
> Open Implemented Design
Imp_t constrs 1 Not started Detauls (Vivad
v PROGRAM AND DEBUG
Generate Bistream
> Open Hardware Manager
< >
1P: FIFO Generator
4 Customize IP X
FIFO Generator (13.2) '
|
| @ Documentation IP Location C' Switch to Defaults.
[v) Show disabled ports Component Name fifo_generator_1
cpo Basic  Native Ports  Status Flags Data Counts  Summary
s Interface Type
wam e
En o o -
o 3 Native () AXI Memory Mapped () AXI Stream
[ i
i[ rroseo i
e mane ~r Fifo Implementation Independent Clocks Block RAM v
T = hd
. FIFO Implementation Options
l il = Supported Features
' e Memory
| ok s Type (U] 2) (3) (4) (5)
ox Common Clock (CLK) Block RAM ud v ud
- Common Clock (CLK) Distributed RAM h
ey Common Clock (CLK) Shift Register
aplies et Common Clock (CLK) Built-in FIFO h o v M
e ) Independent Clocks (RD_CLK, WR_CLK) Block RAM v v v v
s o Independent Clocks (RD_CLK, WR_CLK) Distributed RAM ¥
e o - Independent Clocks (RD_CLK, WR_CLK) Built-in FIFO v v v v
| — ool (1) Non-symmetric aspect ratios (different read and write data widths)
| e B (2) First-Word Fall-Through
5 a (4) ECC support
I B i ol (5) Dynamic Error Injection




¢4 Customize IP

FIFO Generator (13.2)

@ Documentation IP Location C' Switch to Defaults

Show disabled ports Component Name fifo_generator_1
Basic  Native Ports  Status Flags  Data Counts  Summary
Read Mode

(®) standard FIFO () First Word Fall Through

Data Port Parameters
Write Width 8 1.2,3,.1024
Write Depth 256 v Actual Write Depth: 256
Read Width 8 v
256 Actual Read Depth: 256

ECC, Output Register and Power Gating Options

O Eecc Hard ECC v Single Bit Error Injection Double Bit Error Injection
ECC Pipeline Reg Dynamic Power Gating
(") Output Registers Embedded Registers v
Initialization
able Reset Synchronization Enable Safety Circuit
Reset Type Asynchronous Reset v
Full Flags Reset Value 0 v

Dout Reset Value  [Previous dout Value

Read Latency : 1

4 Customize IP
FIFO Generator (13.2)
@ Documentation IP Location C' Switch to Defaults

Show disabled ports Component Name fifo_generator_1

Basic  Native Ports  Status Flags  Data Counts  Summary

&3

Almost Full Flag

Almost Empty Flag

Handshaking Options

Write Port Handshaking

() Write Acknowledge | Active High [ ] Overflow  Active High

Read Port Handshaking

() ValidFlag ~ActiveHigh ~ [ ] Underflow Flag  Active High

Programmable Flags

Programmable Full Type No Programmable Full Threshold v
Full Threshold Assert Value 254 [4-254]
Full Threshold Negate Value 253 [3-253]
Programmable Empty Type No Programmable Empty Threshold v
Empty Threshold Assert Value 2 [2-252]

Empty Threshold Negate Value 3 [3-253]




¢4 Customize IP

FIFO Generator (13.2)

@ Documentation IP Location C' Switch to Defaults

Show disabled ports Component Name fifo_generator_1

Basic  Native Ports  Status Flags Data Counts  Summary

Data Count Options

e cam More Accurate Data Counts

e
[y Data Count
Data Count Width 8 [1-8]
I Write Data Count (Synchronized with Write Clk) I
Write Data Count Width 8 M-8

| Read Data Count (Synchronized with Read Clk) |

Read Data Count Width 8 -8

Egit @AR7

uart_rxd "Wstanbil bit 0 x bit} X bit 2 x bit 3 X bit 4 X bits X bit6 X bit 7 ystog'bn
= \
start_flag /j

x_flag |

[
@ OO :‘Fu‘
(x_cnt ) W,
uart_done / rf
(uad data 'v{ )I \ij \ . rIImID

EAmEC 2l

.openedv.com

‘BT hEHTF & www TTASTE AN




sys_clk A AR A A A A A ALY

Uaﬂ“fbxf _\star:bk‘{ bit 0 X bit 1 X bit 2 X bit 3 x bit 4 X bit 5 x bit § x bit 7 ystopbn
start_flag  [] \ A ’ﬂ
éx_ﬂag | /

clk_cnt 000 1
P, |
rx_cnt o ]

uart_done / / / 1

uart_data
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CLK Input |Clock: CLK is driven by the system clock. All SDRAM input signals are sampled on the positive
. | €dge of CLK. CLK also increments the internal burst counter and controls the output registers.
CKE Input |Clock enable: CKE activates (HIGH) and deactivates (LOW) the CLK signal. Deactivating the
i L |clock provides precharge power-down and SELF REFRESH operation (all banks idle), active

power-down (row active in any bank), or CLOCK SUSPEND operation (burst/access in pro-
gress). CKE is synchronous except after the device enters power-down and self refresh modes,
where CKE becomes asynchronous until after exiting the same mode. The input buffers, in-
cluding CLK, are disabled during power-down and self refresh modes, providing low standby
power. CKE may be tied HIGH.

Cs# Input |Chip select: C5# enables (registered LOW) and gi istered HIGH) the command de-
coder. All commands are RTSSRETWIETTCS? is registered HIGH, bu RITE bursts already
in progress will continue, and DQM operation will retain its DQ mask capability while CS# is
HIGH. CS# provides for external bank selection on systems with multiple banks. CS# is consid-
ered part of the command code.

CASH, RASH Input |Command inputs: CAS#, RASH, and WE# (along with CS#) define the command being en-
~WE# tered.
DQM[3:0] Input  |Input/output mask: DQM is sampled HIGH and is an input mask signal for write accesses and
- an output enable signal for read accesses. Input data is masked during a WRITE cycle. The
output buffers are High-Z (two-clock latency) during a READ cycle. DQMO corresponds to
DQ[7:0), DQM1 corresponds to DQ[15:8], DQM2 corresponds to DQ[23:16], and DQM3 corre-
sponds to DQ[31:24]. DQM|3:0] are considered the same state when referenced as DQM.

BA[1:0) Input |Bank address inputs: BA[1:0] define to which bank the ACTIVE, READ, WRITE, or PRE-

2 CHARGE command is being applied.

Al11:0] Input | Address inputs: A[11:0] are sampled during the ACTIVE command (row address A[10:0]) and
READ or WRITE command (column address A[7:0] with A10 defining auto precharge) to select
one location out of the memory array in the respective bank. A10 is sampled during a PRE-
CHARGE command to determine if all banks are to be precharged (A10 HIGH) or bank selec-
ted by BA[1:0] (LOW). The address inputs also provide the op-code during a LOAD MODE
REGISTER command.

DQ[31:0] Input/ |Data input/output: Data bus.

’ Output — —

NC - No connect: These pins should be left unconnected. Pin 70 is reserved for SSTL reference

= voltage supply.
bDQ Supply |DQ power supply: Isolated on the die for improved noise immunity.

Vssq Supply |DQ ground: Provides isolated ground to DQs for improved noise immunity.

Vop Supply |Power supply: 3.3V =0.3V.

{Vss Supply |Ground.

A ®

Table 14: Truth Table - Commands and DQM Operation

N Ty

. N clw
Note 1 applies to all parameters and conditions g
- «cs#|RAs# | cas# | wE# DM\ 'ADDR] | DQ
COMMAND INHIBLT (NOP) H x [ x [ x| X[ X X
OP), L H H H X X X

ﬂlE (select bank and activate row) L L H H X | Bank/row X 2
READ (select bank and column, and start READ burst) L H L H | UH |@ankicol)l X 3
WRITE (select bank and column, and start WRITE burst)) L H L L | LH i-a?lk!coE Valid 3
‘BURSTTERMINATE———————— NL | H | H [ LX) X [Acive| 4
m{ﬁ'acﬁvate row in bank or banks) L L H a8 Code X (5]
AUTO REFRESH or SELF REFRESH (enterfSelf refres@_@_{)) L| L L |H]| X X X [ 67

IST L& L L. L X Op-code X 8
(i ble/output(enable)) x[ x [ x [ x|t X |Active| 9
Write inhibitoutput High-Z2 x| x| x| x| Hn X |Highz| 9
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Notes: 1. CKE is HIGH for all commands shown except(SELF REFRESH. )
2. A[0:n] provide fow address (where[ﬁnj; the most significant address bit), BAO and BA1

determine which bank is made active.

3. A[0:/] provide column address (where i = ignificant column address for a given
deviee-corfiguration). A10 HIGH enab!eﬂ?ﬁéﬁﬁﬁﬁfWeWﬁt),
whﬂg_AJ_Q_LQ_W_dj_ﬂMe auto precharge feature. BAO and BAT determine which

bank is being read from or written to.

4. The purpose of the BURST TERMINATE command is to stop a data burst, thus the com-
mand could coincide with data on the bus. However, the DQ cGlumn reads a “Don’t
Care” state to illustrate that the BU RS‘“_ommand can occur when there is
no data present.

5. A10 LOW: BAQ, BA1 determine the bank being precharged. A10 HIGH: all banks pre-
ed and BAO, BA1 are "Don't Care.” ———— e

6. This comman 1 is HIGH, SELF REFRESH if CKE is LOW.

7. Internal refresh counter controls row addressing; all inputs and I/O -
cept for CKE, ————
8. IA[NT: i “code written to the mode register. |

9. Activates or deactivates the DQ during WRITEs (zero-clock delay[ and READs (two-clock )
(delay]™~

A12 AIl AID A9 AB A7 A6 AS A4 A3 A2 Al AD  AddressBus

AARARARAARAL

YAV VAV EVAVEY LV EVEVA /oljumn.g.m.m

[ Reserved WE DpMndol CAS Latency Ir| Burst Length
|
A\l
ur:E:)‘:“ *0,0" [
10 ensure compatibility mmwl M3=0 Mimt
with future devices.
000 1 1
w TSy 001 2 2
0 Programmed Burst Length 91 4 A
1 Single Location Access | o s s
1 0 0| Reserved | Reserved |
ME L M6&-MO | Operating Mode 101 Reserved Reserved
o [] Defined | Standard Operation 110 Reserved Reserved
- - All other states reserved 11 Full Page Reserved
M3 Burst Type
0 Sequential
1 Interleaved
[wewsu] Ay ]
0 00 Reserved
0 01 1
010 2
o 11 3
100 Reserved
1.0 1 Reserved |
110 Reserved |
11 Reserved




0-1-2-3

0-1-2-3

0 1 1-2-3-0 1-0-3-2
1 0 2301 2:3-0-1
1 1 “30-1-2 3210
'__8-. A2 Al A0
0 0 0 0-1-2-3-45-67 0-1-2-3-4-5-6-7
0 0 1 1-23-4-5-67-0 1-03-25-4-7-6
0 1 0 2-3-4-5-67-0-1 2:3-0-1-67-4-5
0 1 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 0 4-5-67-0-1-2-3 4-56-7-0-1-2-3
1 0 1 56-7-0-1-2-3-4 54-7-6-1-0-3-2
1 1 0 67-0-1-2-3-4-5 6-7-4-5-2-3-0-1
1 1 1 7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
Continuous

n = A0-An/9/8 (location 0-y)

n,Cn+1,Cn+2 Cn+3..Cn-1,

Cn...

Not supported
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Figure 17: Random READ Accesses
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Note: 1. Each READ command can be issued to any bank. DQM is LOW.




Figure 27: Random WRITE Cycles
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Figure 16: Consecutive READ Bursts
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Note: 1. Each READ command can be issued to any bank. DQM is LOW.

e NP GEE

Figure 25: WRITE Burst

Note: 1. BL=2.DQM is LOW.



Figure 26: WRITE-to-WRITE
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Transitioning data Don't Care

Note: 1. DQM is LOW. Each WRITE command may be issued to any bank.

Figure 28: WRITE-to-READ
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| P
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bQ

Transitioning data Don‘t Care

Note: 1. The WRITE command can be issued to any bank, and the READ command can be to any
bank. DQM is LOW. CL = 2 for illustration.

Figure 29: WRITE-to-PRECHARGE
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Figure 30: Terminating a WRITE Burst
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Note: 1. DQM is LOW.

Figure 33: WRITE - DQM Operation
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Note: 1. For this example, BL = 4.
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Figure 46: Auto Refresh Mode
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Note: 1. Back-to-back AUTO REFRESH commands are not required.
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Precharge all Enter self refresh mode Exit self refresh mode
active banks (Restart refresh time base)
QLK stabie prior to exiting 7
self refresh mode Don't Care
Note: 1. Each AUTO REFRESH command performs a REFRESH cycle. Back-to-back commands are

not required
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ADBUS[7:0]

D7 to DO bidirectional FIFO data. This bus is normally input
unless OE# is low.

21

RXF#

When high, do not read data from the FIFO. When low, there
is data available in the FIFO which can be read by driving RD#
low. When in synchronous mode, data is transferred on every
clock that RXF# and RD# are both low. Note that the OE# pin
must be driven low at least 1 clock period before asserting
RD# low.

TXE#

When high, do not write data into the FIFO. When low, data
can be written into the FIFO by driving WR# low. When in
synchronous mode, data is transferred on every clock that
TXE# and WR# are both low.

RD#

Enables the current FIFO data byte to be driven onto D0...D7
when RD# goes low. The next FIFO data byte (if available) is
fetched from the receive FIFO buffer each CLKOUT cycle until
RD# goes high.

Enables the data byte on the DO0...D7 pins to be written into
the transmit FIFO buffer when WR# is low. The next FIFO data
byte is written to the transmit FIFO buffer each CLKOUT cycle
until WR# goes high.

28

BRSSIAIEAE LN,

g2l

SIWU#

The Send Immediate / WakeUp signal combines two functions
on a single pin. If USB is in suspend mode (PWREN# = 1) and
remote wakeup is enabled in the EEPROM, strobing this pin
low will cause the device to request a resume on the USB Bus.
Normally, this can be used to wake up the Host PC.

During normal operation (PWREN# = 0), if this pin is strobed
low any data in the device RX buffer will be sent out over USB
on the next Bulk-IN request from the drivers regardiess of the
pending packet size. This can be used to optimize USB transfer
speed for some applications. Tie this pin to VCCIO if not used.

CLKOUT

60 MHz Clock driven from the chip. All signals should be

preighai s 30

Output enable when low to drive data onto DO-7. This should
be driven low at least 1 clock period before driving RD# low to

Write Trviog
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Figure 4  SCCB Timing Diagram
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