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pwm_if.vhd
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-- 3-3-1 Logic description ------=---=---mmmmmmm oo
NnPWM_UP_OUT <= not (pwm_up and gate_en_b);
nPWM_UN_OUT <= not (pwm_un and gate_en_b);

pwm_up

nPWM_UP_OUT 0<| (

gate _en_b
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-- 3-3-2 Process description -----------------
process(CLK_IN)
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begin
if CLK_IN'event and CLK_IN ="1" then UPDATE

if RESET_IN ='1" then
u_ref b <= X“0000"; -- initial u_ref_b l

elsif UPDATE ='1" then < U_REF

< Reg.

u_ref b<=U_REF,; -

else ‘
u_ref b<=u_ref b;

end if; ICLK_IN
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EB 53, signal (VHDL 3%)

process(CLK_IN)

begin

if CLK_IN'event and CLK_IN

u ref b=

U_REF;

="'1"then

(verilog Tl& regE f=ILwire)
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UPDATE

uref b l

«<—— U_REF

CLK_IN
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-- 3-3-2-3 carrier counter increment or decrement ---
1.9)E41t  if RESET IN ='1' then
carrier_cnt <= X"0000";

2. kY elsif carrier_up_down ="'1' then

carrier_cnt <= carrier_cnt + 1;
3. Y 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

€-1.:)
elsif carrier_cnt =X"0001" and carrier_up_down ="'0' then
carrier_up_down <="'1% BDEF

elsif carrier_cnt >= (carrier_cnt_max_bb -1) and carrier _up_down = ‘1’

carrier_up_down <='0'; )=
carrier_cnt_max_bb <=carrier_cnt_max_b;
end if;

L - & LS D ES [T HIRRE R T
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-- 3-3-3 Process description ------=====mmmmmmmmmmmme e
if RESET _IN ='1" then
(BHR)
elsif carrier_cnt >=u_ref bb then
pwm_up <="'0"
pwm_un <="'1"

else _
pwm_up <= I].'; Pzl | . .
pwm_un <="'0'; =¥
end if; -
¥
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: 0wy S S Y—R3I—F deadtime if.vhd
pwm_ifvhd | /\wo5—CHEE HEE 1| -
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[ERRY:ppe 0

70y Rk (.bd)

pwm_if 0

X |:|-H E*”

CLK_IN
RESET_IN
UPDATE
CARRIER[15:0]
U_REF[15:0]
V_REF[15:0]
W_REF[15:0]
DEADTIME[12:0]
GATE_EN

nPWM_UP_OUT
nPWM_UN_OUT
nPWM_VP_OUT
nPWM_VN_OUT
nPWM_WP_OUT
nPWM_WN_OUT

nUSER_OPT_OUT[23:6]

pwm_if vi_0

P;EA)
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TFEXAMERIZLDEEIZHF

A A=

gate_block
test_in1
test_out
== test in2

-

sample_v1_0

IPA T L—2IZ&YVHDLZ T Ovik

VHDLA—R (.vhd)
entity pwm_if is
port (
CLK_IN :in std_logic;
RESET_IN :in std_logic;
nPWM_UP_OUT : out std_logic; --nUSER_OPT_OUT(0)
NPWM_UN_OUT : out std_logic; --nUSER_OPT_OUT(1)
NPWM_VP_OUT :out std_logic; --nUSER_OPT_OUT(2)
nPWM_VN_OUT : out std_logic; --nUSER_OPT_OUT(3)

nPWM_WP_OUT : out std_logic; --nUSER_OPT_OUT(4)
NPWM_WN_OUT : out std_logic; --nUSER_OPT_OUT(5)
NUSER_OPT_OUT : out std_logic_vector (23 downto 6);
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

)
A A=

end pwm_if;

31
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« IR—F AN
« 5%1)v%Creat Port

>420v%27(100MHz). )tEvhEE. TN ML Others
>lInput, Output, /NREREIZ ’DL\'C%]\jJ

o BOfR
« YO)RTERELR

o« IR—FZEIRLTEYY) YD make connection TEEAR—M
—[E CHE R
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deadtime_ii_0

CLK_IN
RESET_IN
o DT12:0]
G_IN

G_ouTm—— > NPWM_UP_QUT

 deadime_if vi_0

deadtime_ii_1

n_gen_0 I
triangle_counter_0 pwm_gen_ ~ CLK_IN
—mm CLE_IN P RESET_IN
cl_in [ CLK_IN i & ouT=—f > PPWM_UN_OUT

£T IN RESET_IN PN [ | DT12:0]
RESE
- ier_cnt_out]15:0] 15: v G_IN

reset_in[>— UPDATE el LRI P -

v_ref[15:0] pwm_vn e e
CARRIER[15:0] deadtime_if_v1_0

) w_ref{15:0] pwm_wp o

triangle_counter_vi1_0 mier crtf15:0] pwm_wn ) deadtime_if_2
update [ —— ' pwm_gen_vi_0 g CLK_IN

RESET_IN

[ DT12:0]
GIN

carrier{15:0] D A deadiime_if_v1_0
deadtiime_if_3

u_ref[15:0] D CLE_IN

RESET_IN
- G_ouT V

wref15:0 [ _ouT=——— > nPWM_VN_OUT

[ DT12:0]
GIN

w_ref[15:0] > " Geadtime_if_v1_0

deadtime_ii_4

G oUTm=——o > nPWM_VP_OUT

CLK_IN
RESET_IN
[ DT12:0]
G_IN

G ouTm——— > NPWM_WP_OUT

deadfime[12:0] [ —

h
deadiime_if_v1_0

deadtime_ii_5

CLK_IN
RESET_IN
DT12:0]
G_IN

G_OUTm—— > nPWM_WN_OUT

h,
deadtime_if_v1_0
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Design
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BRI AED=6HIP Catalog~DE LR >BF HEMAIRE



Confidential

Myway

It's a passion way

U2alb—iarDELT

c X ERIDT AR F(tb_mainvhd)DFEVDH LE
Ua—JLAITEE
e ComponentEE
« (HiIME) component pwm_if
- (7AYYE) component design_1

s [{VRBAVARE. R—FIVYTEE
« (gir[E) u_pwm_if : pwm_if
- (T7OvY) u_pwm_if : design_1

7

s FIRDERNFONFTIN?
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Component
ad7357 _if

Component
ad_dvice
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et S
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Myway
=497

ad7357.vhd
ETM X4 R (DUTH)

ad_device.vhd
ADT /AL RADETIL

¢ DUT: Design Under Test
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Figure 31. Serial Interface Timing Diagram
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