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1% 1-1. Schematic Capture Design Flow

1). Windows & ¢ % ( DOS Prompt o 4 "win" enter )

2). Windows ¢ 4] SpDE icon < Dubble click.

2. Schematic Editor  ©]-& %t Design Entry 7} 7.

QuickLogic ©] A¢Fat+= 7124 Schematic Design < Bottum-Up Al 5% AAZ ;. Z Sub-
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1% 2-1. Schematic Editor & ©]-8 % Hierarchy Design 7 X.

IO Pad £
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Z % ol &<l 3t ¢ | %9l
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2 X & Hard Macro : F/F, Latch, And, Or, Eto.

Soft Macro : Counter, Shifter, Adder, Decoder, TTL,

* 239 YARJA G PADE FE AHE 3l A chipA2] pin I mapping A HF 22 A
SchematicS ¢4 ¥t}

& 24FE YA AX+= 4 B E F1-2E] 9] Hierarchy Design < $$ A2 E
A] . \pasic\design\tutorial\schem o}l 2] bbit0.* bbit1.* bbit3.* (Sub-Design) 52 U&7 A FFH
WHE bbit2.sch, bbit2.sym< ©]-83l Top Design?! beount4.sch 3} Y& FHE0] K=ot

1). SpDE Main Menu % "Design" FieldE Pop-up, "Edit Schematic" & Click. £+ W72 =31¢9]
Schematic Editor Tool BarS Mouse 951 £ 2 % Click.

2). "Launch Schematic Editor" Box 4 Filename oIt} 57 3134} 3}+= File & 5 5% ¥ "Open"
S Click 3t Y, AE - JAAE 37193 A+ "New" Button & Click. 3 Schematic Editor&
Open 3Tk A bbit2.sch 2T H S &4 3171913l "New" Button < Click.

# Editing Command Manu
ADD SYMBOL (F2)
WIRE (F3)
NETNAME  (F4)
EDIT DELETE (F5)
MOVE (F7) wire, symbol segment, region move
DRAG (F8) rubber band move
UNDO (F9) unlimeted undo
COPY wire, symbol, region
FILE SAVE
Matching Symbol creating default symbol
Consistency Check drawing fault check

3). "Schematic Editor" 3}8 2] "View" Field §Pop-up "Zoom-in","Zoom- out"< 0|83l 3|2 4 4]
of A% WS THE("Z" Curser & o] 834 GRIAH SR J1gAte]e] YA A HE7F R Y
W 7+A] Zoom-in F)



4). "Add" Field & Pop-up3 A "Symbol" FieldE Click, ( £+ F2 71& I ¥ ) Mouse?] 2 &% o]
£ & Click3' "Symbol Libraries" Box”} 1+ 2 =] Box Y "Library" Field ] ¢2}7}4] (and, nor,
nand, etc) Catagory 1 4] €714 & 4B 31A "Symbol" Field ol Q3= A ES0] YE AT o]
oA Pt AL w2 5 E0R 29, JE|y AYsHHo] HG# fAd) d"E A&
S FRube20 AZ HES FYATE
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8). Schematic Design < 7} ¥ o] t]jz}Qlo] =3 & 31U F-F+= "File" FieldA 2] "Matching
Symbol"& Click3] G t]j#AQle] 4 E&& THET ojuf] &2 AFHOE Ao *SYM 3}
U= overwrieATE 223 Mz o] A E 51U HF 31Y S Save ¥ F "Matching Symol" 5+
=3

9). "FILE" Field 2] "Consistency Check" FieldE Click3ll 3|2 42 & F& AAL

o 71 4] oJof7| 8= B2 A0 © F= Netd Zo] EGAZ BEo] EA3=AF vt Error
7}91-&™ Error Message Box®ll Error7} Y Bt} k324 AFH £ 2 F Error Messaged = Click
3HH UREA O 2 Schematicd2] 2 NetZ2] o] EA3=X-& AN AT Y A A
A5 22 NetZ} AH§AH2] Qe o of 3] AHSH A =AY FA S =T

10). "File"Field" 42] "Save" FieldE Clickdll 28 39S A%

11). Top Design €1 beount4 sch & E&|2}A] $Jol| A RFE bbit2.sym & 4). 3 2 4o %
Symbol ADDE Al 1§ 2-6 I} Z-9] beount4.schE THF-2] 3ot

ol greflA 18 & BBIT2.SCH 3} g3} & A 29] &2 TOP DESIGN | 4| = HDPAD,
OUTPADS} Z2 1/0 PADE A& %t A3 "Qo:3]"5} 22 BUS & WtE+ Aot}
/0 PADO = Th53 o] 5o uf=) L 23 A AHE %

* INPAD: A A tlufo] A~ A¢] /O PIN o INPUT L & ASSIGNE T E&}o] B 7H5 FANOUT &
13 8.

* HDPAD: 4 A t]vlo] 2 A9] INPUT PIN®ll ASSIGNE T} E3o]H 715 FANOUT- 247).

T HDPAD+ Quick Logic &€ Partll 9101 &3] 67 Q1o Ftl 477}A] PCBAON A RolF22
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™ F/F2]Clock, Reset, Preset > 25 A3 7153 ¥HY CKPADE HDPADE & & AF§-32H
CKtPADE ©| &3 3PortE W 9], W olef o] A& AL &3t H AT 28|32 712dl 22 CKPADS]
OUTPUT £} &t}

* QUTPAD: A A tufo] 2 4of /O PINOl OUTPUT 2. & ASSIGN ¥t}

4712] Z+% PAD+ DATABOOK®] pASIC MACRO LIBRARYH#& #=X.

BUSE Tr=+ W2 4T WIRE(NET)E 13 ¥ "ADD" FIELD W 2] "BUS TAB" FIELD &
CLICK 3} 1% = WIRES A F¥] 935+ HE2] PIN STUB( PORT ) 7HA] wl-¢A 4% W E
< o] &3 21T © BUS TABS % =& 53 224 1 4 9t} BUS TAB®] €4 HW
WIRE®] A o] #7F4 © 2 W34 ¥ =d] o] WIRE 4] BUS NAME & |8} Zo] (4
DATA[0:7]) ASSIGN ¥t 12| 3 BUS TAB 49] NET NAME BUS & "h72£ 9% H{Ho R
¥ 3 BUS NAME®] A5 4 2 & Yelal OhA w92 2 5 HE & % CLICK3HH
BUS 7t7}e] o] & o] 9} o] (o). DATA[0], DATA[1], .....DATA[7] ) €38 2 2 Yel YA 5
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* 2 Schematic Editor| 1= VCC, GND7} Symbol©] o}'J Net Name 2 £ Assign= 22 VCC,
GND7} @ 2 &% ADD NET NAMES %3l A3t}
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12). "Schematic Editor"Shell & Minimize.

3. Hierarchy NavigatorE ©]-8 ¢+ QDF ( Quick Logic Netlist Format )
Extraction.

1). "SpDE" Shell *| 4] "Navigate Hierarchy"Field € Click, "Launch Hierarchy Navigator" Box &
=9 "New"Field & Click 3l Saved *.SCH file (4l & S ¢] ¥HE ¢]+= BCOUNT4.SCH)< Dubble
Click ¥t}

2). 1) 2] A3} £ Building Hiearchy Block©] 2551 2% | 3} Y 2] "Hierarchy Navigator" 3}
Ho|] U2 =1 "F2=Push/Pop" Field & Click3l] Design Hierarchy 73X & 43 & 5 T} "Process"
Field 2 2] "Export QuickLogic"EClick3l "Netlist Information" Box”} 22 ™ “Netlist Format”
field ol 3L 312} & <=netlist format ( &l & & ] pre layout simulationS 3+ AW “Verilog” &
A= 8 3 post layout simulation =+ chip 2 & T @32 A ™ “QDIF’E A1) "Current
Part","Current Package" Field®l] ¥3l+= AHgE 55 8%F "OK"E Click.QDF File & 831 |
"File"Field 3] "Save"FieldE Click3l * TRE Files A 7.

3). "Hierarchy Navigator" Shell Minimize.

4. Design Implematation ( Place & Route ).



1). "SpDE" Shell-dol| A "File"field 2] "Import"E Click "QDIF"E Click3l "Select diectory and
existing file:"BoxE =Tt ¢} Boxd* 4] "File Name"Field o] €3+ 314 S 55 ¥ "0K"&
Click.

2). )H 2] Z3}E Pin number?t Display ¥ Physical Viewer”} "SpDE" Shellgofl &2t} o] 4
ol 4| "Tools"ficldd2] "Run All Tools"E Click3l] 413 *] 7] "Level 2 Logic
Optimizer","Placer","Router","Delay Modeler","Back-Annotation","Sequencer" "ATVG" tool = 0]
A5 s 4PAtt 43 45 3F "OK"E Click3H 31 4] Place & Route Z 77} Display 8
T}. "Zoom-in","Zoom-out"E ©]-§3 31 7 A3 R T "File" Fieldd 2] "Save"FieldE Click 3

* ATR, *.CHP file #Z$it}

3). "SpDE"$}H & minimize.

4). "Hierarchy Navigator" Shell & maximize A7 "File"field 3 2] "Back Annotate"E click?H¥
"View"field 42} "Redraw"& click 3% /O pad-3ll pin number”} Display & T}

A1 F7k#] 2] 2 o] 3] = Design ¥ Place & Route 7 0] I th& 2 2 Simuation 2r ol Eo] 7+
o
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5. SILOS III & ©]-8 %} Design Simulation ¥ Verification 7.
1). "Hierarchy Navigator" IconS Maximize.

2). "SILOS II"Field 2] "Waveform Edit"Field € Click3] 4] "Waveform Editing Tool" Shell 7}
"Noting Selected" Box& &t}

3). "Waveform Editing Tool" Shell®l| 4] "Option"Field&2] "Setup Options..."Field S Click 31
"Setup Option" Box& &-2T}.

4). "Time units" Block ol 4] HAF (N ES] "1.0" 7} "ns"E Click3 A 1 ns 2] ) Time UnitZ
¥t} "Simulation Time:"Field®ll 2 E ¢ A17HS H 2 (o] &5 9] 10,000 ns ), "Export On Save"
Option< Click3 4] Enable A Z1T}. "Setup Option" BoxS Z+=T}



5). "Waveform Editing Tool"Shell 7}4] Display=] ¢ 71 Input node name( CLK, CLR )& &1 ¥
Z} Input node Sl W ¥} Input Stimulus B8 3PS T}

Ay thgat 2ok 4 FYG e F7hell A - ¢ § Input node £ Click3ll A& E o |
MouseE H3H= Al oA Click3HH Nothing Selected block 3T ol A 4 ¥ E Node H§ ©] Uet
UL state field ol high, duration field®ll = editing® A7 B oJ 51 waveform editing tool2] 2}
AE 7l A5 A 22 High E wave?t 18 2t} o]m) 123 wave 3ol bold lineo] @A A
98 waved A AR 183 U Y3k= A1FNA Click 3 Low® ToggleH = ¥4 2% A
% BHE A1 g 3 A Waved 18 YT E 3 22 71 0% HHEEE Nodes
719 edit3hy w2 AFHE 22 35 7] 9] waveforme A EHH selected... block <]
repeat field ol RHE- 8 315 &= = forever fieldE enable Al repeat A 71 TF. B Input node®l| T3l
Y3 Stimulus A 2H1-& T} "File"Field 4] "Save'FieldE Clicksll &% *.WET 31U &
#1733t "Waveform Editing Tool"Shell S B+T}.

6). THA] "Hierarchy Navigator"Shell2 7}A] "SILOS II"Field 32 "setup simulation
options.."Field & Click3]  block& H-2T}F HA simulation types Post Layout® setting3}3.
corner TypE 3T} 18] 3L text fixture, top level design, sdf file field 3 o 2 A3t file® = 7] 47
T} (¢4 714 += beount4 tf, bcount4.vq, beount4.sdf) L 2] 3L OK click. “ Hierarchy Navigater” menu®
Z}A] “SILOS III” field & run simulation < click “SILOS IIT” shell & =T} logic sim menu ¢l 4] run
logic simulator & click “simulate” block= ™-T}. simulation® 3. A} 3}+= time< T1(start),
T2(end)field®l] 7] QJ%HT} ( ol &5 ©] T2+ 10US) simulate button< click. 3+ simulation process&
100% £ ¥t} ThA] navigater2] SILOS III menu ©l| 4] review silos result field S click3HH
simulation 23}& 1 6| F+ Waveform Viewer"Shell¢] £3}2 T}

o] input output bidir node 2] simulation 23} waves ©] A+-Fdisplay ¥ =18l 7}= internal node
9] simulation 235 X 1 A} & M navigator shell®] Tools menu ] 4] probe item fieldS click3| A &
Al navgator 2] nodeES "2 % W E L click3H'H I node?] simulation 2 7}7} waveform
viewer 8ol display & TF.

$Hs5}A 4ol "Hierarchy Navigator","SILOS III", "Waveform Viewer'S 34 & 4 A =5 74
Shell & A AT 2712 Wi A3

zoom in, zoom out= ©]-& 3 timing &4 & ¥t}

Simulation 24 o] €% ¥ "File"Field 2] "Save"& Click3ll Simulationd 3& *&¢tt.

A1 272 7] % simulation® -2 A A device 2] delay”} 3.8 & Timing Simulation®] ™

function simulation & 312 T}A] "Hierarchy Navigator"Shell2 7}4] "SILOS III"Field & 2]
"setup simulation options.."FieldE Click3] I blockS &-#T}. A simulation type= Pre Layout®
setting 3} 37 text fixture, top level design fieldd ol & A3t file'd & 71 AT} (& 7141 beount4 tf,
beount4.v) L2 I OK click. **** v filex>export quicklogic < 4 3 & Netlist format< Verilog =
3 25 A ETH)



6. Verilog HDL & o] &3t A A A A}

1% 6-1. Verilog Tutorial Design Flow

Turbo Writer .
Enter Veritog Design Functional
Creat Text Fixture ‘Simutation
Siles IH Wavelorm
Functionat or Timing' Viewer
i Synplify-Li — Simulation Review Simulation
Verilog Synthesis
I SpDE Timing
Simulation
1 Automatic Place & Route
Timing Analysis
. Program Devices

o] 7] M3= Turbo Writer & 083} ZHt Verilog HDL 3} latch4.v 2} Text Fixture$H2 latchd tf & ¥H=9] Function
~Simulation ,-Synthesis , @ Timing Simulation & 3= J5S £}

1) Spde main memu/3-2] “Design” o}l “Text Editor”& click 3 4] “Turbo Writer”& -2 T}.

&2 menuofl 4] “File” o}l “Change Directory” & click3 2Fd3t 24t 3= directory & #13+1L “New” field & click 24
}YE-E 71 9(% 714 = veount4.v) sl EHY S openHT).

2 sheet ol T35} T Verilog 51 Y S write T}

1% 6-2 latchd.v
module count16(TRIOUT ten,load,clk laten);
output [15:0] TRIOUT;
input ten, load, clk, laten;
reg [15:0] data;
wire [15:0] q;
always @(posedge clk)
begin
if (!load)
data = 16'b1011000010000000;
else
data = data + 1;
end

assign {q[15:0]} = laten ? {data[15:0]} : {q[15:0]};
assign {TRIOUT[15:0]} = !ten ? {q[15:0]} : 16'bz;

endmodule

2) 92} 2ol write®F menu “HDL” o}l “Synplicity Verilog Syntax Checker” & click 3| 4] 3} ¥ 9] syntax 2 78 AAMG 2
A+ A3+ Turbo Writer window 3HH]] display & T



3) 25 AANA “no more error” FI M #] 7} display £ % menu “HDL”0}2}] “Generate Verilog Test Bench” & click 38 Th=3
28 default file( latch4.tf) 7} display B TF.

I9 6-3. A5 A H latch4 tf
/**************************************************
k%

** Automatic Verilog Test Fixture Generation
*k

*%

** Generated by HDL Turbo Writer
** Version 2.0b (c) SAROS Technology Ltd 1994

* %k
**************************************************/

‘timescale 1ns/1ns
module t;

wire [15:0] TRIOUT;
reg load, clk, laten, ten,

count16 m ( TRIOUT(TRIOUT), .ten(ten), load(load),.clk(clk),. laten(laten));
// Enter fixture code here

endmodule // t

2]} Zro] A5 A A H latchd t£3} Y o] AF&AL2] Stimulus Fixture Code S *// Enter fixture code here” ¥} th&-°f] th3-3 Zo]
edit 3T},

19 6-4. &4 ¥ latch4 tf

/**************************************************
* %k

** Automatic Verilog Test Fixture Generation

* % e e e

*%

** Generated by HDL Turbo Writer
** Version 2.0b (c) SAROS Technology Ltd 1994

*k

**************************************************/

‘timescale 1ns/1ns
module t;

wire [15:0] TRIOUT,
reg load, clk, laten, ten;

count16 m ( TRIOUT(TRIOUT), ten(ten), load(load), .clk(clk), .laten(laten)),

// Enter fixture code here
initial begin // 'load'
load = 0; #60;
forever
begin // Patt 2
load = 0; #18;
load = 1; #2302;



load = 0; #160;
end
end //load

initial begin //'clk’'
forever
begin // Patt 4
clk = 1; #20;
clk = 0; #20;
end
end // clk

initial begin // laten'
forever
begin // Patt 6
laten = 0; #270;
laten = 1; #70;
end
end //laten

initial begin // 'ten'
forever
begin // Patt 8
ten = 1; #2450,
ten = 0; #2650;
end
end //ten
endmodule // t

4) kol Al F 1] ¥ latch4.v , latch4 tfE 7F*] I Function simulation< 3] £t}
Function Simulation & 3121 “SpDE” main menu®l| 4] “Design” ¢}l “Silos IIT Simulator” &
click 3 “Silos Il Simulator Options” window & &-&TF 1¥] 3 th-&3} ZHo] option settingS ¥ F OKE click.

“Test Fixture” . \latch4.tf
“Top Level Module” . \latch4.v
“Simulation Type” Pre-Layout

“QuickWorks SILOS III” window”} = 31 &H8] &5 5™ menu “Logic Sim”°}F#H “Run Logic Simulation...”
< click 3 4] “Simulate” window & H2tF 212|357 oA M8 8 Silos I simulator ©] 83} 5 YT A& SP Tt

5) Simulation 2 ¥}= main menu “Design” 0}l “Waveform Viewer” & clickdll 2.3 A}3}= simulation

3} (& 714+ latch4.sim)S click 3l 4] 20 “Waveform Viewer - Silos -latch4” window”} =T}, & 7] menu “Edit” o)
“Show” & click “Hierarchal Name List” window”7FE I “t” & display® F= double click =+ click 3 ¥ “Push”E click 3
B o332 signal name ©] Y21}

TRIOUT[0] .. TRIOUTJ[15], \clk<c>, \laten<c>, \load<c>, \ten<c>, clk, laten, load, ten's-

verilog source fileo] ] A ¥ EE signal ¢] 2 TRIOUT[0] % ¥ TRIOUT[15]7}%] mouse drag3l “Add to Bus”& click
busE # o] “Show’click Y} 7] signal> ZF 7k A&l ¥ % “Add Wave” & click “Waveform Viewer - Silos -latch4” window ©]]
display A1# logic fuction = 77 ¢t}

6) logic <] function & F% ¥ ¥ Quick Logic deviceZ 78 ¢ ¥ Timing Simulation & ¥ T}
A Quick Logic device® 78 92 a3t 2t

SpDE main menu “File” o}l “Import” oF2H “Verilog”E click synthesis & 3} & 2|7 3} “Synplify Lite” window”} =T}



“Verilog Source File” field®l] . \latch4.v & “QDIF Result File” field ¢l . \latch4.tf & “part” ¥ “Package” °ll 2 A3} device,
packageE A4 ¥ F “Run”B] S click 3H8 “compile” , “ mapper’ 7t 53432 Y 48 F 44 B latchd qdf 3+
Y & A5 “SpDE’R load T} 4% o] A A8 & design implematation A -5 213 g}

7) o1& Al +38 3 latchd.chp 3ol ¥ Timing SimulationS 2}
Timing Simulation & 321 “SpDE” main menu®l| 4] “Design” o}l “Silos II Simulator” &
click 3l “Silos IIl Simulator Options” window & =T+ 1|3l ThF3} Z-9] option settingS ¥ ¥ OKE click.

“Test Fixture” . \latch4.tf

“Top Level Module” . \latch4.vq
“SDF File” . \latch4 sdf
“Simulation Type” Post-Layout
“Corner” Typ

“QuickWorks SILOS III” window”} =3 8] 25 ¥ menu “Logic Sim”©}F#H “Run Logic Simulation...”
< click A} “Simulate” window & =2t} 1813 5% o+ 4 E Silos HI simulator ©]- &3} 5 L¢ A& +P ¢t

Timing Simulation % 5 Function Simulation ] 2378 A5 3%+= WH# AL FYsY > &
“m” & push 3 interner signal = “Waveform Viewer” ]| display® 5 1T}



