S5 rAPT I

\ O | SE0RATORIES LTO.

Application Note
Synaptic Labs' MBMC version 3.2.xx upgrade note

1.0 SLL HBMC v3.1.x Original Configuration

With the external PLL configuration, SLL HBMC IP version 3.1.x requires 4 clocks :
* i_hbus_clk_0: clock driving the Hyperbus controller

* i_hbus_clk_90 : clock for driving some memory I/O Signals. It operates at the same frequency
as i_hbus_clk_0 but is phase shifted 90 degrees

* i_hbus_clk_180 : clock for driving some memory I/O Signals. It operates at the same
frequency as i_hbus_clk_0 but is phase shifted 180 degrees.

* i_iavs0_clk : clock driving the Avalon-MM interface. When SLL HBMC IP is configured to
run at a single clock speed, this clock is connected to i_hbus_clk_0 clock.

i~ Clk_TeseL
l B altpll 0
L inclk_interface
inclk_interface_r...
pll_slave
o cO
- cl
¢ c2
c3
areset_conduit
locked_conduit
E HBMC 0
i_hbus _clic 0
i_hbus_cllc_ 80
i_hbus_clk_180
L 4 i_iavs0_clk
i_iaws0 _rstn
iavs0

T T = Ccr|HBrulc_0.i_iavsl
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1.1 SLL MBMC v3.2.x Updated Configuration

The update core does not require the i_hbus_clk_180 clock, making the interface simpler. When

updating the design, ensure to update the PLL configuration by removing the phase shifted 180

degrees clock.

With the external PLL configuration, SLL. MBMC IP version 3.2.x requires only 3 clocks :

i_hbus_clk_0: clock driving the Hyperbus controller
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Conduit_I0

i_iavs0_clk : clock driving the Avalon-MM interface. When SLL. MBMC IP is configured to
run at a single clock speed, this clock is connected to i_hbus_clk_0 clock.

3 altpll_0

inclk_interface
inclk_interface_r...
pll_slave

cO

cl

cZ

areset_conduit
locked _conduit
c3_conduit

B HBMC_0

i_hbus_clic 0
i_hbus_clk_ 80
i iavs0_clk
i_iavs0_rstn
iavs0

i_hbus_clk_90 : clock for driving some memory I/O Signals. It operates at the same frequency
as i_hbus_clk_0 but is phase shifted 90 degrees

oo oo oo I 3o I
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1.2 Altera IO PLL Configuration on the ARRIA 10 and Cyclone 10

GX FPGA

When configuring Altera’s IO PLL , please ensure that

¢ QutclockO is renamed to clk_0.

* Outclock1 is renamed to clk_90 and phase shift is set to 90 degrees.s.

* Outlclock? is renamed to clk_core (Only needed when SLL. MBMC IP is configured with
separate clocks on the memory channel and Avalon-MM channel )

" Parameters

System: niosll  Path: altpll_0

=

-

Altera IOPLL
altera_iopll m
[* outclkd
Clock Name: [clk_0 |
Desired Frequency: 100.0 MHz
Actual Frequency: 100.0
Phase 5hift Units: ps =
Desired Phase Shift: 0.0 ps
Actual phase shift: 0.0
Desired Duty Cycle: 50.0 %
Actual duty cycle: 50.0
[ Nearest Legal Values 0
[ outclkl
Clock Name: [clk g0
Desired Frequency: W MHz
Actual Frequency: 100.0

Phase Shift Units:

degrees :

Desired Phase Shift: oo | degrees
Actual Phase Shift: 90.0
Desired Duty Cycle: 50.0 %
Actual duty cycle: 50.0
[ Nearest Legal Values 1

[ outclk2
Clock Name: [clk_180
Desired Frequency: 100.0 MHz
Actual Frequency: 100.0

Phase Shift Units:

degrees | =

Desired Phase Shift: 180.0 degrees
Actual Phase Shift: 180.0

Desired Duty Cycle: 50.0 %
Actual duty cycle: 50.0

[ Nearest Legal Values 2
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Altera IOPLL

altera_iopll

[ OOLCIEY

Clock Name:
Desired Frequency:
Actual Frequency:
Phase Shift Units:

Actual phase shift:
Desired Duty Cycle:
Actual duty cycle:

Desired Phase Shift:

[V Nearest Legal Values 0

[ outdkl
Clock Mame: [elk_g0
Desired Frequency: 150.0 MHz
Actual Frequency: 150.0
Phase Shift Units: =
Desired Phase Shift: [g0.0 |degrees
Actual Phase Shift: 90.0
Desired Duty Cycle: 50.0 %
Actual duty cycle: 50.0

[¥ Nearest Legal values 1

[~ outclkz2 )
Clock Name: | [clk_core )
Desired Frequency: 100.0 MHz
Actual Frequency: 100.0
Phase Shift Units: =
Desired Phase Shift: 0.0 | ps

4] I

[»]
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2.1 Option A - Same Clock for the External Memory channel and
Avalon-MM channel.

This configuration shows how to connect SLL. MBMC IP so that the external memory channel operates

at the same frequency as the Avalon-MM bus interface. The advantage of this configuration is lower
circuit area.

2.1.1 Clocking (PLL) Wizard Configuration

The figure below shows a typical example of configuring the Clocking wizard . In this case, the
clocks for the Memory channel and Avalon-MM interface channels are all set to 100 Mhz.

ALTPLL1522667938516449
inclkl nclki frequency: 25.000 MHz
et Operation Mode: Mormal

Clk | Ratio} Ph (dgy DC [¥6)
cO ) &1 ] 0.00 | 50.00
cl | &1 ) 90.00) 30.00
c2 | &1 1180.00) S0.00
c3 | 41 ) 200 § 3000

Cyclone 10 LP

2.1.2 SLL MBMC Configuration

[ Info | Master Configuration |  Clock and PLL Configuration | 1AvS0 Configuration | Device 0 Info | Device 1 Info |

|| [ Clock Configuration

PLL Configuration: External PLL =

Avalon and HyperBus clock configuration:

/|| [~ _Selected Configuration - Clocks
: HyperBus channel clock frequency: 100 MHz

Avalon output clock (av_out_clk) frequency: 100 MHz

In this example, SLL MBMC IP is configured with :
* AXI/Hyperbus Clock Dependency : External PLL
* AXI/Hyperbus Clock Dependency : One clock

Synaptic Labs' 2020 info@synaptic-labs.com V1.3 4



mailto:info@synaptic-labs.com

2.1.3 SLL MBMC wiring

32 system Contents 83| Address Map & | Interconnect B/équirements P
DDD System: g_sys tmp Path: HBMC_0.iavs0

Altera PLL output clock 0 (c0)

e Connecttoi hbus clk 0andi iavsO clk on SLL MBMC IP

¢ Connect to other Avalon-MM slaves and masters clock sinks

Altera PLL output clock 1 (c1)

e Connect toi_hbus_clk 90 on SLL MBMC IP

Note how i_hbus_clk_0 and i_iavs0_clk are connected to the same clock.
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EI Use Connections Description Export Clock
jl Clock Source
Clock Input hbus_clk exported
E Reset Input hbus reset
@ Clock Output hbus_clk
Reset Qutput
El B altpll 0 ALTPLL Intel FPGA IP
EI L4 incll_interface Clock Input hbus_clk
EI inclk_interface_r... |Reset Input [inclk_int...
pll_slave Avalon Memory Mapped Slave [inclk_int...
E‘ cO Clock Output altpll_0_co
cl Clock Qutput altpll 0 _cl
c2 Clock Output altpll 0 _c2
areset_conduit Conduit
locked conduit Conduit
c3_conduit Conduit
B HBMC 0 SLL Multi-Bus Memory Control...
i_hbus _clk 0 Clock Input altpll_0 _ct
i_hbus_clk_90 Clock Input altpll_0_cI
i_iavs0 _clk Clock Input altpll_0 ct
i_iavs0_rstn Reset Input [i_iavs0_c..
iavs0 Avalon Memory Mapped Slave [i_iavs0_c..
Conduit_IO Conduit hyperbus_controll...
Ellg cpu Mios Il Processar
clk Clock Input altpll_0 cl
reset Reset Input [clk]
- J data_master Avalon Memory Mapped Master [clk]
o instruction_master|Avalon Memory Mapped Master [clk]
I—— irg Interrupt Receiver [clk]
—_ debug_reset_req...|Reset Output [clk]
debug_mem_slave |Avalon Memory Mapped Slave [clk]
custom_instructi... [Custom Instruction Master
B onchip_ram On-Chip Memory (RAM or ROM...
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2.2 Option B - Different Clocks for the External Memory channel
and Avalon-MM channel .

This configuration shows how to connect SLL. MBMC IP so the external memory channel operates at a
different clock frequency then the Avalon-MM bus interface.

2.2.1 Clocking Wizard Configuration

The figure below shows a typical example of configuring the Clocking wizard . In this case, the
clocks for the memory channel are all set to 150 Mhz, while the clock for the Avalon-MM interface
channel is set to 100 Mhz.

inclkd

ALTPLL1522667938516449

nclkid frequency: 25.000 MHz

reset Operation Mode: Narmal

Clk | Ratio Ph (do) DC [¥h)
co] &1 | o.00 | 50.00
cl | 61 | S0.00 ] 50.00
c2 | &1 |180.00) 50.00
c3i| 4] 000 § 50.00

2.2.2 SLL MBMC Configuration

S/Labs HyperBus Memory Controller (HBMC) Full Features - sll_hyperbus_controller_t

-

Megators®

S/Labs HyperBus Memory Con

sll_hyperbus_controller_top

troller (HBMC) Full Features

[~ Block Diagram |

A

[[] Show signals

javs0

i hbus clk 0
PSS elock
i hbus clk 90
PSS I elack
i hbus clk 180
S CTE 288 Jelack
iavs0_clk clock
i iavs0 rstn
prEvER PN eser

sll_hyperbus_controller_top_0

Conduit_10

onduit

S hyperbus_cantroller_tep

Info [ Master Configuration | Clock and PLL Configuration | 18vS0 Configuration | Device 0 Info | Device 1 Info |

‘| | F_Clock Configuration

PLL Configuration:

Avalon and HyperBus clock configuration:

External PLL |v|

Two clocks-One clock for all the Avalon ports. One clock for the HyperBus channel |v|

‘|| [~ selected Configuration - Clocks

HyperBus channel clock frequency:

In this example, SLL MBMC IP is configured with :

150 MHz

fvalon output clock (av_out_clk) frequency: 100 MHz

AXI/Hyperbus Clock Dependency : External PLL

AXI/Hyperbus Clock Dependency : Two clocks
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2.1.3 SLL MBMC wiring

1= system contents E@l Address Map & ‘ Interconn%ct Regquirements &

DDD System: q_sys tmp Path: peripherals./:lk_[l

Altera PLL output clock 0 (c0)
e Connect toi_hbus_clk 0 on SLL MBMC IP
Altera PLL output clock 1 (c1)
e Connecttoi hbus_clk 90 on SLL MBMC IP
Altera PLL output clock 2 (c2)
¢ Connecttoi iavsO_clk on SLL MBMC IP
* Connect to other Avalon-MM slaves and masters clock sinks

Note how i_hbus_clk_0 and i_iavsO_clk are connected to a different clock.
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E' Use Connections Mame Description Export Clock
j‘ B hbus/clk Clock Source
L clic i Clock Input hbus_clk exported

E C clk_in_reset Reset Input hbus reset

E' clk Clock Output hbus_clk
clk_reset Reset Output

El 2 altpll_o ALTPLL Intel FPGA IP

Zl * inclk_interface Clock Input hbus_clk
inclk_interface_r... |Reset Input linclk_int...
pll_slave Avalon Memory Mapped Slave linclk_int...
c0 Clock Output altpll_0_cO
cl Clock Output altpll_0_cl
c2 Clock Qutput altpll_0_c2
areset_conduit Conduit
locked conduit Conduit
c3_conduit Conduit

B HBMC_0 SLL Multi-Bus Memory Control...

* i_hbus_clk_0 Clock Input altpll_0 _co
i_hbus_clk_90 Clock Input altpll_0 cl1
i_favs0_clk Clock Input altpll 0 c2
i_iavs0_rstn Reset Input [i_iaws0_c...
iavs0 Avalon Memory Mapped Slave [i_iavs0_c...

< Conduit_I0 Conduit hyperbus_controll...
EIIQ cpu Mios Il Processaor
clk Clock Input altpll 0 c2
reset Reset Input [clk]
data_master Avalon Memory Mapped Master [elk]
—_—T T instruction_master|Avalon Memory Mapped Master [elk]
irg Interrupt Receiver [clk]

— T debug_reset_req...|Reset Output [elk]
debug_mem_slave [Avalon Memory Mapped Slave [elk]
custom_instructi... [Custom Instruction Master

Lyl [ TN N I T T U frioaed — e
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Important :

Please note that SLL MBMC contains a script that sets timing
constraints for the Memory IO signals. For the external PLL

configuration, this script assumes that in Qsys, Altera PLL's
instance name is altpll_0.
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