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The first results of data readout
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* Three Level Caches

* L1: the cache FIFO in the chip, size=48+*16 bits
* L2: the ring buffer in the FPGA, size=192+86 bits
* L3: the IPbus data FIFO in the FPGA, size=2"17*32 bits

* Since the FIFO in the chip iIs a synchronous FIFO, the readout speed Is same as the
write speed. We have 4 FIFOs input and 1 selected output. In principle, the readout

speed should be 4x than the write speed. So the caches will be overflow soon if we
have plenty of input data, then the data lost.

* L1 low speed readout -> L1 and L2 overflow
* PC software low speed readout -> L3 overflow
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L1 Overflow— ILA Test

FIFO Overfloy
@first frame

Dashboard Options

V

Waveform - hw_ila_1L
Ql + = =2 p» » B B & 9

Name ~ | | FIFO_READ_EN ~

[ & ]

-»

ILA Status: Idle

> W jadepix_read datafifo_monito...countersivalid_counter][4:0
» N jadepix_read_dataffifo_monito...onitor_indexfifo_status{l:
» W jadepix_ _dats status_buffer/buffer_data_flat[35
e jadepix_read_dataffifo_status_buffer/buffer_empty
» W jadepix_read_dataffifo_status buffer/buffer_fill_count[7:0]
e jadepix_read_dataffifo_status buffer/buffer_full
o jadepix_read_dataffifo_status_buffer/buffer_w_en
e jadepix_read_datafifo_status_buffer/buffer_read_en
o jadepix_|
» W jadepix_|
% jadepix_|
> M jaoep.nnad datafifo_status. s v[0][overflow_counter][4:0

> B jadepix_read_dai..pstatus . ters_vi0l[valid_counter][4:(

o_status po wistate next[1:0]

> M jadepix_ _data status_buffer/s
» W jadepix_|

e jadepix_read_datalis busy cache
> B jadepix_read_data/ro

e jadepix_read_data/start_cache

adepix_read_dataffifo_dataffifo_oc[4:0]

Trigger Setup - hw_ila_1

Q + D,

MName Operator
jadepin_read_datafifo_datafifo_oc[4:0] I= -

I

Match Case

Radix
(1

4]

00401000

=r | of

[

£ Phrase not found

Walue

Port
probe24[4:0]

ai40iaad,

Comparator Usage
lofl

hw_ila_1

I T
(E e N O e
[ T

T B my - dmas ainydes

T ey - sbupag

T Bl Ay - Snjeig




L2 Overtlow— Simulation

Questa Sim 10.7¢

File Edit View Compile Simulate Add Wave Tools Layout Bookmarks Window Help
By @« éh 5 i el B - 4 = 5| 100 0s 4 ELEL R o Ty
oy Rz Ll % | 3. 4.3 | search:

™ wave - Default
-

— read_data_top

clk 0

rst 0

clie_rx 1

start_cache 1

0

0

1

clk_cache
clk_cache_delay
is_busy_cache
frame_num 22'h000000 000000 000001 i
= o1
R' ﬂ g b Uffe B VA Lo WF i
.1 DATA_IN 8'ha7 a7
@fl rst fra FIFO_READ EN |1
B« BLK SELECT 2'h2 Lol O ECOTPACNEFRIEAE (R AL AN A0 0O 0T G o CE ey R -0 R e Cn (O e EO e e CE vt o L L L ey
~.“. INQUIRY 2'h0 o
. - fifo_rst 0
data_fitro_.. ' |0
data fifo wren _
data_fifo_wr_din [32'h01a. 7 [ [ C e PR POCEEE ¢ 0 el i i fee i R R o R L L TR [EEEEE RN IR
data_fifo_full u
fifo_read_en_v 4'ha o A
blk_select_reg 2'h2 iy
cecton counters | {£5003 (5. | NG
fifo_status_v 2R s [ (I {37 {3t {3} {3} )
buffer read en |0
buffer_data_valid |0
buffer_data flat |86'h000000... B A o o o e s e e e ey i
buffer empty 0
buffer_empty_n... |0
buffer_full 1
buffer_full_next |1
buffer_fill_count |32'hBF O |t OO TP CETERTRCONECE ¢ O A0 O CE O Tt v CCUEE T b C oo (e C o v e it e Cn e ety Comier ot Qe O s i QO Qe i e (e i i el O ey e eeen i ey (e e ren i e e e vy e e G e Ceeen i
buffer_w_en 0
4 fifo_data_valid 1
B buffer_data_rec... [{22'h000000... 1k VNG i e g il R i L
&’ fifo_oc 5'h05 (A AR AAE o NC D DDA EeAERCCARCAE G AL A AC A LD UL ¢ GROE RO 0 ¢ CORTT e (R0 (RN (T ¢ G i 1 LU o G G o CC GE C et O ar ¢ 0 O (i
#  blk_select_delay [2'h2 [ L o AT TN 0o aI g WO i o Cnn g T Ty wcnny v sar i o et v nirnn i i aend 0 are i o i oo i e e v g Qe i e o s e evaer vitwareii s e v

‘me Now |198923500 ps ps

e Cursor 1 | 100067329 ps
N

x|Find: |8 Search For « !

- Transcript | Objects » | 4 Processes Library

MNow: 198,923,500 ps Delta: 0 data_fifo_wr_din 0 ps to 208869675 ps




Waveform - hw_ila_1
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IPbus-based Data Readout

The maximum data amount per frame:
Data Amount;.,.. = N_ROW = N_BLK * Valid
=512 x4 %16 = 16 bits = 0.13MByte
Times,me = 912%192ns=98.3 us

max

Valid output speed = (Data Amount; .o/ TImesme )/4

= 1.334 Gbit/s

The size of readout FIFO:;
FIFO_Size = 217+ 32bits = 0.52 MByte

>> The 1-client-to-1-device block read/write
throughput for payloads larger than 1 Mbyte is
above 0.5 Gbit/s

Speed test (Payload=0.52MByte) :
Write to .txt file: 200+0.52MB/23.4s = 35.6 Mbit/s
Write to memory: 200+0.52MB/14.8s = 56.2 Mbit/s

That means the IPbus readout FIFO can be overflow
possible!

* DATA_WIDTH

Performance (4)

* Block writes/reads, multiple targets
* 1 client per target; 600MB read from / written to crate
* Default IPbus software setup
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More Investigation

* The VALID_IN speed In reality. Then we can do some simulation and
ILA/board level test.

* Remove empty frame (valid number = 0, OC=0) in L2 to reduce the OV?

* |[Pbus block readout logic. The block size and slice o ot

120000 Dgta
—=— Ring buffer overflow

—— IPbus FIFO overflow

* More accurate data analysis:-(for example, use RO .
Class In root)

* RX_FPGA and clk_cache must be synchronized.

40000 A

Bug:
Data cache somehow not cleaned at the beginning of N

each run. The frame index will not start from 0! e — ————p <50 700 w070 a0 om0 7e00 7ai0 7arc
VALID_IN=(others=>clk_cache)
DATA_IN =8X"FF"




BACKUP



Frame Format

- |Reserved[31:25]| Flag [24 23] Payload[22:0]

Head 0000000
Data 0000000
Tail 0000000
Error 0000000

(IPbus FIFO OF)

10

00

11

FIFO _STATUS RBOF

[22:15] [14:0]
CHIP_FIFO_OC BLK SELECT DATA
[22:18] [17:16] [15:0]

0 Frame Num
[22:22] [21:0]
IPBUS FIFO_OC
[22:0]
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