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1]

& ↑ TTT m
28 Z bit·

186
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Note : 111.1 = -2+21+202"= - 0
.
5

In
every clockcycle, update phase according to : 111

. 0000 = -1

split this into I T y + dyconditional adds on #transition negative -- positive
subranges, like E if (bo==1) : 6. = 0 , bi = 0 , b = 0, by = 0-if bo= 0 and by= 0 : /Edd

if (102=1 : HEJEd[1:],110]
=1

if (b y = = 1 and by == 0) : by : 1 ,
by = 1 # Wrap around 1 -- 1

to avoid shortcircuits.
else : of c Note : This needs adjustments

Input to CORDIC : by · by - bes bababz : by bes for downwards sweeping !



Aconsiderationas is
one LSB of de

,

i
. e . 22

,
then the slowest possible

ramp is 0
. 186 Hz - 100MHz = 18 . 6 MHz/s ·

Solution : Instead
, interpret ddf , with a width of 23 bits

,
like this :

Y = bobibibs . bubjbjbabobg --- broben

de = 0. 000 . 00000 b.... bub

da = 2000 . e 000 e o
...

e e bobibaz
-

With this convention
,

the fastest ramp is last= 18
.
JMHz= Hz=/,

and the slowest ramp is Iow = 18 .6 MHzHz/s/

The target range is [lottls
, 3MHz/s]

,

these are guaranteed to work
.

Anything outside -- You're on your own.
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Sweeperd->
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COS - AmplemdataSin ,
zo data n- samples

32

-
I Accumulator-> SamplesMen

- idle

-
=-

/

+13]
Sweeper -X---DDS .

Sout



28 10
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ddf
_

memrd
-data te damem-rd addr
->

10
-28

difmem
.

rodata /26 - dif mem-rd-addr
-

32 10

nringup-mem. rodata
10:Tweeper/orgprod-> n

-
meas-mem-rd

-

addr

n-sweep-mem-rd-late
32 =- n-sweep-mem-rd-addr

-

n
- freqs *. - I
start -

da

-

I
I

I amp-mem -

addr

10

+- samples.mem- addr
- lockin

_

data - wr- en

-> lockin. en
-> lockin

-

clear

- idle

lockinidle-
j



-> readback-start

M-Sweeper-start

Command
->

n. samples mem. wr. en

Seri
- amp. mem. wren

Idatain_tflE Decode
-- n-Sweep.men-wr_en

Receiver - n
-ringup-mem-wr_ en

and-received -s n
-
measmem-Wr_en

-de
_
mem-wr-en

-> ddimem-wrenI I/ mem-addr

readback
-
idle- = , register

sweepeidle---
En-free

if command received and sweeper not

idle
,
could trigger an LED

.

could also use LEDs to indicate various states.



a I/used to
serial-trans-idle--

I - > idle

then
·The



Bleadback Control

RE(start) addr = 0

-De*

addr =end addryaddress ↑·
2- Dit&

↳ I
sup rementaddr
↓
⑳d. da ⑳it iden-

·J



Command Decoder
-

-

-

↑·↑ Y

↑ ↑ ↓

Adstep . 2 ↑ dep.5
&

↓ ↑&

&&->dep. 4Cmd
_step .3

depending on opcode , early exit
is possible



Sweeper
IDLE

- &/

-

stat)De Atwhen not idle :Load only initial

E 02

plyaddresses Y = dy
nringup , n-meas , du ⑮

↓ an

Adata⑭-
28 counterstarget

- Apply correct difT
27 ↳-& DampdyEddf

05 ↳

Digup counterstarget
26
I

Of
f ↑ 25

M

T
⑭

tablelock in That,did
,
name

,

nringup , nsweep

e
24Measure& counters target -

18
Di

Of ↳
14

17 Darlockin ⑭2Disablelock in
C

*

↓ ⑫heenablon ⑭lockinup -
Og

y A ↓ ↳ ↓Orread addresswrite addresses
amp, samples 10

*
Write enable

addresses 19⑭it - ⑭ write Di
-

11 -

-
up
,3

15 16
IncremenI read

20

⑭out addresses -D
12 =



-CommandStructure
destinations i &80 -> command buffer

&o1 -> register 4 : 0

O 10 -> register 9 : 5

serial packet : 67 b6 65 34 63 bi be be & 11 -> register 14 : 10
-- 100 -- register 19 :15

destination payload 101 -- register 24 : 20

110 - register 29 : 25

111 -> register b1 :60-31 : 30

command payloads :

00000 more register (9 :%) to address (9 : 0)

·0001 trigger dphi write
· 0010 trigger umeas write

80011 trigger nringup write

Do 100 frigger usweep write

00101 trigger dolphi write
00111 more registe (9 :0) to freqs (9 :0)

& 100 0 start experiment
· 1001 start readback
· 1010 reset



-eadbackControl FSM

- ommand Decode FSM

-weeperFSM (one process always does Did,
unless idle)

-lockInAccumulator FSM

~ ~
- Check if said receive and transmitte can easily be sloken -- Just adjust Bandrate counter targets

- Design interface/commands


