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-- 3-3-1 Logic description ==-==========mmmmmmm oo
NPWM_UP_OUT <= not (pwm_up and gate_en_b);
NPWM_UN_OUT <= not (pwm_un and gate_en_b);

nPWM_UP_OUT —0<]
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-- 3-3-2 Process description -----------------

process(CLK_IN)
begin

if CLK IN'event and CLK_IN = '1" then

if RESET_IN = '1" then

u_ref b <= X"0000"; -- initial

elsif UPDATE = '1' then
u_ref b <= U REF;
else
u ref b <= u_ref b;
end if;
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-- 3-3-2-3 carrier counter increment or decrement ---
1.¢JHA{E  if RESET_IN = '1' then
carrier_cnt <= X"0000";
2.ED elsif carrier_up_down = '1' then
carrier_cnt <= carrier_cnt + 1;

3.FD else
carrier_cnt <= carrier_cnt - 1;
end if;
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-- 3-3-2-4 reference, carrier count and dead time --------
if RESET_IN = '1' then

€=y
elsif carrier_cnt = X"0001" and carrier_up_down = '0' then
carrier_ up_down  <='1"; NOLS;

elsif carrier_cnt >= (carrier_cnt_max_bb -1) and carrier_up_down = "1’

carrier_up_down <=0 LLIODBF
carrier_cnt_max_bb <= carrier_cnt_max_b;
end if;

L - BESMD & S (FRMRRERET

Myway Plus Corporation ‘ Copyright Myway Plus Corporation. All Rights Reserved 10




Myway

it's a passion way

>=aLb—>3 18Rk

. wm_if.vhd
i I\ —48TE E T .
tb_main.vhd —E AT ER(DUT)
(FESRRATER) =
- L2717 18S SOy — St
UL IS R—R> NESE S N=1
PIEMES . SOFILEE - —
(wire, reg, const) P—FFOFvrES
SOFIVERE
2B SO T yOvoZOtX
3=9L—>3 >=alL—>3> JOtEX
>JOtX

>< DUT De5|gn Under Test

Myway Plus Corporation ‘ 3ht 11

Myway
—y — it's a passion way

>=alb—=>3>20%kT

A AlDFlow NavigatorIMDSimulation ™ MDRun
SimulationZz 2w 2

Run Behavioal SimulationZz/2 w27

EmE_EEPD P (T~Y—27 (BFEZ300us(CiEE) = U
CE5I(CET

I 7= S

LRI L TZVMES (F0bjects ERNDIEEZ RSw I LT
IEZH/'_IEE/_J_\/L;\(L_ I\D \Jj

Myway Plus Corporation Copyright® Myway Plus Corporation. All Rights Reserved 12




Myway

it's a passion way

BE2-1 >=alL—>3>&EF/\wad

N/

d—=)L: O2I)IAILIS—H5. Sl = RZRDITTHEIETET DL DIC
12d. >ZAL—2 a3 ERNSAEEZRDITTCO—-RZEBIETED
KDITIRD,

(3D II\AIL TS —Z(ELE)
1. JEB 27021 b project_training_2xprzBWOVT T &0,

2. SourcesZZMDMessage®critical warnings"Z2Jw 2. TEID
MessagesBDA Y Z—wSE (2. 7/ \w D (pwm_ifvhdZ{EIE LT
file->savelC CIRTE 9 D)

3. =1l —23>%ZFET-LTS—hHHfz5C ritical Message -> Open
Message View ->Tcl ConsoleD AW Z—>%Z Fh6 EICR T <
ERRORA WV —=%SE(C. pwm_ifvhdZ{E1E —save

4., FRRZIS—HR<KRDFETERDIRT

Myway Plus Corporation Copyright Myway Plus Corporation. Al Rights Reserved 1

Myway

N _.l ~  —~— ~ ~ —_— Y 108 it's a passion way
meE2-l =alb—>3>&EF/\vD

(> )

3D\ AILIS—

6917. 20717. 27217

A R hENTUVBEEDITZESHE

Myway Plus Corporation Copyright® Myway Plus Corporation. All Rights Reserved. 14




Mywa

it's a passion way

SaL—>3>&EF)\Wwo

\//

== P
JEHES2-2

1. =3l —>3>%7%F17L. VIHOS — MHllfELK
2 tb_pwm_vp_n, tb_pwm_vn_nDiEHZ KR L T
TN,

2. (E> k) ObjectsENStb_pwm_up_n& )
tb_pwm_un_nz RS w D U TREDEDIES G
i A CTWLDREE(C ROw T

3. UBDpwmikH Z e

4., UM ERERICIEULWVLWPWMIULANREDELDIC
pwm_ifvhdZ{Z1IE LT F =0\,

(E>b) 18917

Myway Plus Corporation Copyrighte Myway Pius Corporation. All Rights Reserved 15

Mywa
itsa

passion way

EB3 Ty RYMAODYD

T\ IEHDEZ 20Oy IS, TV RIALA
O>w O%ZEML TR0

(> K)

2231T7MDFT WV RYA LTS 1—)LOFEOH UEFIA
FRFEOA T T N)

9647 ~10117DT — MEFI(NPWM_UP_OUTSE) DA
NESZT Y RIA LHDESICERE

Myway Plus Corporation Copyrighte Myway Pius Corporation. Al Rights Reserved 16




pwm_ifvhd (3&R4%

-- 1. Package declearation

library ieee;

-- 2. Entity declearation "pwm_if" module ---------------

entity pwm_if is

-- 2-1. Port declearation used by caller -------------------

port (
CLK_IN 1 in std_logic;
RESET_IN tin std_logic;

nPWM_UP_OUT :out std_logic; --nUSER_OPT_OUT(0)

nPWM_UN_OUT : out std_logic; --nUSER_OPT_OUT(1)

UPDATE :in std_logic;
CARRIER :in std_logic_vector (15 downto 0);
U_REF :in std_logic_vector (15 downto 0);
V_REF :in std_logic_vector (15 downto 0);
W_REF :in std_logic_vector (15 downto 0);
DEADTIME : in std_logic_vector (12 downto 0);
GATE_EN :in std_logic

)i

end pwm_if;
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-- 3. Architecuture description of "pwm_if" module -------------------

architecture Behavioral of pwm_if is

-- 3-1. Component declearation used in this module -----------------

component deadtime_if is

Port (
CLKIN  :in std_logic;
RESET_IN : in std_logic;
DT < in std_logic_vector(12 downto 0);
G_IN tin std_logic;
G_OUT  :outstd_logic

)

end component;

-- 3-2. Signal declearation used in this module ----------------------—-

signal carrier_cnt_max_b : std_logic_vector (15 downto 0);
signal carrier_cnt_max_bb : std_logic_vector (15 downto 0);
signal carrier_cnt  : std_logic_vector (15 downto 0);
signal carrier_up_down : std_logic;

signal u_ref_b : std_logic_vector (15 downto 0);
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-- 3-3 Logic description

begin

== 3-3-1 Logic description --==-==--=s-semenmmmmmeem s
nPWM_UP_OUT <= not (pwm_up and gate_en_b);
nPWM_UN_OUT <= not (pwm_un and gate_en_b);

-~ 3-3-2 Process description -

process(CLK_IN)
begin

if CLK_IN'event and CLK_IN = '1' then

-- 3-3-2-1 GATE_EN signal registered ------------=---smommmmmemmem.

if RESET_IN = '1' then
gate_en_b <=0

else
gate_en_b <= GATE_EN;

end if;

-- 3-3-2-2 reference, carrier count and dead time are conditionally updated --------

if RESET_IN = '1' then
carrier_cnt_max_b <= X"0000"; -- X"1388"=10kHz
elsif UPDATE = '1' then

carrier_cnt_max_b <= CARRIER;

carrier_cnt <= carrier_cnt;

u_ref b <= U_REF;

dt b <= DEADTIME;
else

carrier_cnt_max_b <= carrier_cnt_max_b;

carrier_cnt <= carrier_cnt;
u_ref b <= u_ref b;
dt_b <=dtb;

end if;
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-- 3-3-2-3 carrier counter increment or decrement --------
if RESET_IN = '1' then
carrier_cnt <= X"0000";
elsif carrier_up_down = '1' then
carrier_cnt <= carrier_cnt + 1;
else
carrier_cnt <= carrier_cnt - 1;

end if;

-- 3-3-2-4 reference, carrier count and dead time are conditionally updated

if RESET_IN = '1' then

carrier_up_down <=

carrier_cnt_max_bb <= X"1388"; -- or X"1388"

elsif carrier_cnt = X"0001" and carrier_up_down = ‘0" then -- at bottom

carrier_up_down <

carrier_cnt_max_bb <= carrier_cnt_max_bb;

elsif carrier_cnt >= (carrier_cnt_max_bb -1) and carrier_up_down = '1' then -- at top

carrier_up_down

carrier_cnt_max_bb <= carrier_cnt_max_b;
else
carrier_up_down <= carrier_up_down;
carrier_cnt_max_bb <= carrier_cnt_max_bb;
end if;
end if;

end process;

Copyright© Myway Plus Corporation. All Rights Reserved
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-- 3-3-3 Process description =-----------=-=z==csmmmmmmmnmmmee
process(CLK_IN)
begin
if CLK_IN'event and CLK_IN = '1' then
if RESET_IN = '1' then

u_ref_bb <= X"0000"; - = X"09C4" = 0.5

elsif carrier_cnt = (carrier_cnt_max_bb -1) and carrier_up_down = '1' then
u_ref_bb <= u_ref b;
end if;
if RESET_IN = '1' then ------------------—- U phase pulse gen
pwm_up <='0";
pwm_un <=0’
elsif carrier_cnt >= u_ref_bb then

pwm_up <=0

pwm_un <="1"
else

pwm_up <=1}

pwm_un <="0;
end if;
if RESET_IN = '1' then-------------------- V phase pulse gen
if RESET_IN = 1" then---------------=-- W phase pulse gen
end if;

end process;
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-- 3-3-4 Process description

process(CLK_IN)
begin
if CLK_IN'event and CLK_IN = '1' then
if RESET_IN = '1' then
dt_bb <="'0" & X"190"; -- 4us
elsif carrier_cnt = (carrier_cnt_max_bb -1) then
dt_bb <= dt_b;
end if;
end if;

end process;

-- 3-3-5 Component instanciation

-- _dt up: deadtime_if port map (CLK_IN => CLK_IN, RESET_IN => RESET_IN, DT => dt_bb, G_IN => pwm_up,
G_OUT => pwm_up_dt);

-- _dt un: deadtime_if port map (CLK_IN => CLK_IN, RESET_IN => RESET_IN, DT => dt_bb, G_IN => pwm_un,
G_OUT => pwm_un_dt);

-- _dt vp: deadtime_if port map (CLK_IN => CLK_IN, RESET_IN => RESET_IN, DT => dt_bb, G_IN => pwm_vp,
G_OUT => pwm_vp_dt);

-- _dt vn: deadtime_if port map (CLK_IN => CLK_IN, RESET_IN => RESET_IN, DT => dt_bb, G_IN => pwm_vn,
G_OUT => pwm_vn_dt);

-- _dt wp: deadtime_if port map (CLK_IN => CLK_IN, RESET_IN => RESET_IN, DT => dt_bb, G_IN => pwm_wp,
G_OUT => pwm_wp_dt);

-- _dt wn: deadtime_if port map (CLK_IN => CLK_IN, RESET_IN => RESET_IN, DT => dt_bb, G_IN => pwm_wn,
G_OUT => pwm_wn_dt);

end Behavioral;

-- End of entity
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