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Introduction

SLL Multiple Bus Memory Controller(MBMC) supports the following Octal DDR PseudoRAMSs and

Flash from the following memory vendors :
* Cypress/ISSI (HyperRAM and HyperFlash)
* AP Memory (OctaRAM and Xccela RAM)
* JSC-ISSI (OctaRAM)

==7# CYPRESS -

Embedded in Tomorrow”

E® apmemory

The pseudoRAM / Flash memories operates in Double Data Rate (DDR) mode. They have an 8-bit
Serial Interface and are used for automotive semiconductor market, Wearable device market and IoT

market. They can support a maximum operating frequency of 200 MHz Speed.

In general, the Pseudo DDR memory requires only 11 external bus signals. Example documentation
can be found at

* https://www.cypress.com/products/PSRAM/Flash-memory

* http://www.jeju-semi.com/Products/OctaRAM
*  http://www.apmemory.com/html/prod pseudo.php

Synaptic Labs' Multiple Bus Memory Controller IP has an Avalon-MM slave interface. It supports
burst mode access (up to 128 words). It can be configured in single access or burst mode access.
Further more, burst mode access can be configured with either Avalon burst wrap support or Avalon

burst-on-burst-boundaries support.
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All external I/0O pads to the memory device are generated from within Synaptic Labs' Multiple Bus
Memory Controller IP. The user does not need to manually instantiate the I/O pads in the design.

An external pll is used to generate all the necessary clocks. .

Note: Synaptic Labs' Multi-Bus memory Controller IP does NOT support DCARS functionality (Hyper-
RAM PSC mode).

* DCARS is a very specific capability requested by a very specific customer / chipset partner and
is only supported by Cypress devices.

* ISSI devices do not have DCARS support.

* Cypress do not recommend the implementation of DCARS functionality .

*  DCARS has a maximum frequency of 133 MHz.
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1.0 Synaptic Labs' MBMC Controller IP Qsys Component

The figure below show the top level block diagram of Synaptic Labs' Multi-Bus memory controller IP.

-EE
HB_CLK/CLKn
HB_CS0/1n
HB_RWDS
i_iavsO_clk
i_iavsO_rstn
iavsO_master HB_RSTO
HB_INTn

An External clock generates the necessary signals for S/Labs’ MBMC IP.

i_iavsO_clk

Peripherals

J

wios IT Avalon Data Master Bus

Nios II Avalon Instruction Master Bus
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2.0 Typical SLL MBMC connection in Qsys

1= system Contents 22| Address Map 22 | Interconnect Requirements 23
DI:‘ |:| System: hypernios Path: altpll_0.c2
& | Use Connections Name Description Export
_! B cdk_0 Clock Source
o C= clk_in Clock Input clk
i T clk_in_reset Reset Input rst
A clk Clock Output
— clk_reset Reset Output
| & = altpll_0 ALTPLL Intel FRGA IP
&~ * inclk_interface Clock Input
= incli_interface_r... |Reset Input
L pll_slave Avalon Memory Mapped Slave
|1 X c0 Clock Qutput
cl Clock Qutput
J c2 Cloclk Output
areset_conduit Conduit
locked_conduit Conduit
c3_conduit Conduit
B sll hyperbus co...[SLL Multi-Bus Memory Contral...
* i_hbus_clk_0 Clock Input
i_hbus_clk_90 Clock Input
3 i iavs0_clk Clock Input
i_lavs0_rstn Reset Input
iavs0 Avalon Memory Mapped Slave
= Conduit 10 Conduit hyperbus _controll...
S[E] nios2 gen2 0  [Nios Il Processor
» clk Clock Input
reset Reset Input
> data_master Avalon Memory Mapped Master
e instruction_master|Avalon Memory Mapped Master
T irg Interrupt Receiver
—T debug reset req...|Reset Output
—— debug_mem_slave |Avalon Memaory Mapped Slave
custom_instructi... [Custom Instruction Master
E onchip_memory... [On-Chip Memory (RAM or ROM...
clkl Clock Input
s1 Avalon Memory Mapped Slave
resetl Reset Input
E mm_bridge 0 Avalon-MM Pipeline Bridge
1l ol It

Please note how system component with an Avalon interface (such as NIOS II/f/e processor, onchip-

memory and peripheral bridges etc), are connected to same clock. This clock is generated by the

external PLL.
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3.0 Typical top level signal connections (verilog/vhdl)

The figure below shows a typical top level connection for a PSRAM only design. Note that some
signals are left unconnected since they are not used in the design. For the PSRAM/HyperFlash
signal names, it is very important to use the signal naming convention as suggested in section 4.1

ud main : component lab2
port map (

clk clk == ¢l clk5@m,

reset reset n == cl@ resetn,

sl1 hyperbus HBE RSTn => hbus rstn, -- .HB RSTn
s11 hyperbus HB CLK® == hbus clkeép, -- .HB CLK®
s11 hyperbus HB CLK®n => hbus clken, -- .HB CLK@n
sl1 hyperbus HB CLK1 => open, --  .HB CLK1
sl1 hyperbus HB CLK1n => open, --  .HB CLK1n
s11 hyperbus HB CS8n => open, -- .HB Cs@n
s11 hyperbus HB CS1n => hbus cs2n, -- .HB CSln
sl1 hyperbus HB WPn == open, --  .HB WPn
s1l hyperbus HB RWDS == hbus rwds, -- .HB RWDS
sll hyperbus HB dq => hbus dq, --  .HB dq
sl1 hyperbus HB RSTOn => '1°, -- .HB RSTOn
sl1 hyperbus HB INTn => "1 --  .HB INTn

pio led export == LEDs debug,
)i

The figure below shows a typical top level connection for a HyperRAM and HyperFlash design.

-- Instantiation of main 05ys system
-- copied from Qsys generated file

u@ : component lab2
port map |

clk clk == cl8 clk5@m,
reset reset n => cl10 resetn,
s1l hyperbus HB RSTn == hbus rstn, -- .HB_RSTn
s1l hyperbus HB CLK@ == hbus clkep, -- .HE CLK®
s11 hyperbus HB CLK@n => hbus clkén, -- .HB_CLK®@n
s1l hyperbus HB CLK1 == hbus clkep, -- .HE CLK1
s11 hyperbus HB CLK1n => hbus clken, -- .HBE CLK1n
s11 hyperbus HB CS@n == hbus csln, -- .HBE_CS@n
s11 hyperbus HB CS1n == hbus cs2n, -- .HBE_CS1n
sll hyperbus HB WPn => hbus wpn, -- .HE WPn
s1l hyperbus HBE RWDS == hbus rwds, -- .HE_RWDS
s1l hyperbus HB dq == hbus dqg, -- .HE dg
sll hyperbus HB RSTOn => hbus rston, -- .HB_RSTON
s11 hyperbus HB INTn == hbus intn  -- .HB_INTn--
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4.0 Current Pin assighment

All devices connected to a memory channel must use the same Voltage standard.

In Quartus Prime Assignment editor, all pins related to the PSRAM/Flash Memories are set to 1.8 V.
(This is device dependent and should be changed accordingly if a 3V PSRAM/Flash memory device is

used in the design).

4.1 External MBMC Signal port names

Use the same MBMC port names as used in SLL reference designs. (This ensures that

sll_ca_hbc_t001_top.sdc will automatically set the correct timing constraints). This naming

convention is mandatory. The following signal names are recommended :

Suggested top level Port Names |Connect to SLL Description

MBMC IP signal
c10_clk50m in_clk Input Clock to SLL. MBMC internal

PLL

HB_CLKO or hbus_clkOp HB CLKO Differential clock pair 0
HB_CLKOn or hbus_clkOn HB CLKOn Differential clock pair 0
HB_CLKT1 or hbus_clklp HB_CLK1 Differential clock pair 1
HB_CLK1n or hbus_clkln HB_CLKI1n Differential clock pair 1
HB_CS...n or hbus_cs..n HB_CSOn/HB_CS1n |Device 0/1 chip select
HB_dq or hbus_dq HB_dq PSRAM/Flash data bus
HB_RWDS or hbus_rwds HB_RWDS PSRAM/Flash read strobe/write mask
HB_RSTn or hbus_rstn HB_RSTn Reset to the PSRAM/Flash device
HB_RSTOn or hbus_rston HB _RSTOn Reset from the HyperFlash device
HB_WPn or hbus_wpn HB_WPn HyperFlash Write protect (not used)
HB _INTn or hbus_intn HB INTn HyperFlash Interrupt (not used)

Synaptic Labs' 2020
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5.0 SLL MBMC with external PLL Configuration

SLL MBMC IP always needs an external PLL clock. SLL. MBMC IP requires 2 or 3 clocks,
depending on the configuration:

* i_hbus_clk_0: clock driving the PSRAM/Flash controller

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

* i_iavsO_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.

Synaptic Labs' 2020 info@synaptic-labs.com V2.6 8
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5.1 Option A — Same Clock for the memory channel and Avalon-
MM channel.

This configuration shows how to connect SLL. MBMC IP so that the PSRAM/Flash memory channel
operates at the same frequency as the Avalon-MM bus interface. The advantage of this configuration is

lower circuit area.

5.1.1 Clocking (PLL) Wizard Configuration

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

ALTPLL1522667938516449
inclkd nclkd frequency: 25.000 MHz
et Operation Mode: Narmal
Clk | Ratio Ph (do)f DC (%)
co] &1 | o0 | so.00
cl] &1 ) 90.00 ?':‘.IZIIZI locked
c2 | &1 |180.00) S0.00
c3) 471 ) Q.00 § S0.00
Cyclone 10 LP
Synaptic Labs' 2020 info@synaptic-labs.com V26 9
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5.1.2 SLL' MBMC Configuration

SLL Multi-Bus Memory Controller (MBMC) IP Full Features - sll_hyperbus_controller_{
“ SLL Multi-Bus Memory Controller (MBMC) IP Full Features

megatars  SII_Nyperbus_contraller_top

= A 9 = = = = = =
[~ Block Diagram |¥] [Info_ | Master Configuration |  Clock and PLL Cenfiguration | 1AVS0 Cenfiguration | Device 0 Info_ | Device 1 Info_|
L] Show signals || [~ clock configuration
|| Awslon and HyperBus clock configuration: ‘Une clock-One clock for all the Avalon ports and the HyperBus channel ‘v‘
sll_hyperbus_centraller_top_0 :
ALy g [+ selected Configuration - Clocks
ME_E lock || HyperBus channel clock frequency: 100 MHz
JUREL=NE| ST | | Avalon output clock (av_out_clk) frequency: 100 MHz
i iavs0 clk lock 5
i iavs0_rstn
eset
avs0 |
Conduit_10 onduit
SN hyperbus_controller_top

In this example, SLL MBMC IP is configured with :

* Avalon and Hyperbus Clock Dependency : One clock

Synaptic Labs' 2020 info@synaptic-labs.com V2.6 10
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5.1.3 SLL MBMC wiring

1= system Contents &% | Address Map % | Interconnect
DI:H:' System: hypernios Path: pio_2.clk
|| Use Connections N,éme Description Ex
_‘ Clock Source
oy Clock Input clk
| X Reset Input rst
B3 Clock Qutput
— - 4 Reset Output
& = altpll 0 ALTPLL Intel FPGA IP
Y * inclk_interface Clock Input
— incll_interface_r... |Reset Input
pll_slave Avalon Memory Mapped Slave
c0 Clock Output
cl Clock Output
c2 Clock Output
areset_conduit Conduit
locked_conduit Conduit
c3_conduit Conduit
B sll_hyperbus_co...|SLL Multi-Bus Memory Contral...
L 4 i_hbus_clkk_0 Clock Input
i_hbus_clk_90 Clock Input
i iavs0 clk Clock Input
i_iavs0_rstn Reset Input
iavs0 Avalon Memory Mapped Slave
= Conduit_I0 Conduit hyperbus
B nios2 gen2 0 |Mios Il Processor
clk Clock Input
reset Reset Input
ke data_master Avalon Memory Mapped Master
—1 instruction_master|{avalon Memory Mapped Master
— irq Interrupt Receiver
— debug_reset_req...|Reset Output
— debug_mem_slave |Avalon Memory Mapped Slave
custom_instructi... |[Custom Instruction Master
B onchip_memory... |0n-Chip Memory (RAM or ROM...
clkl Clock Input
L4 sl Avalon Memory Mapped Slave
resetl Reset Input
E mm_bridge 0 Avalon-MM Pipeline Bridge
- 1l Claels lnmnt

Altera PLL output clock 0 (c0)
¢ 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 Connecttoi hbus_clk 90 on SLL MBMC IP

Note how i_hbus_clk_0 and i_iavs0_clk are connected to the same clock.

Synaptic Labs' 2020 info@synaptic-labs.com V2.6 11
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5.2 Option B - Different Clocks for the memory channel and AXI
channel .

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

5.2.1 Clocking Wizard Configuration

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

ALTPLL1522667938516449
inclkd nilkd frequency: 25,000 MHz
et Operation Mode: Normal

Clk | Ratio] Ph (dof DC (%6
cOf &1) 000 § S000
cl] &1 ) 20.00) S0.00
c2 | &1 J1s000) S0.00
c3] 41 ) ooo0 § S0.00

Synaptic Labs' 2020 info@synaptic-labs.com V2.6 12
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5.2.2 SLL MBMC Configuration

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

[~ Clock Configuration

Avalon and HyperBus clock configuration: |Tw0 clocks-One clock for all the Avalon ports. One clock for the HyperBus channel |v|

[~ Selected Configuration - Clocks

HyperBus channel clock frequency: 150 MHz
Avalon output clock (av_out_clk) frequency: MHz

In this example, SLL MBMC IP is configured with :

* Avalon and Hyperbus Clock Dependency : Two clocks

Synaptic Labs' 2020 info@synaptic-labs.com V2.6 13
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5.2.3 SLL MBMC wiring

1= system Contents 33] Address Map & ‘ Interconqéct
DI:‘ |:| System: hypernios Path: altpll_0.c2
& | Use Connections Mame Description Export
_! B clk Clock Source
o C= ’in Clock Input clk
i = _in_reset Reset Input rst
A 13 Clock Output
— clk_reset Reset Output
| & altpll_o ALTPLL Intel FRGA IP
&~ * inclk_interface Clock Input
= incli_interface_r... |Reset Input
L pll_slave Avalon Memory Mapped Slave
|1 X c0 Clock Qutput
cl Clock Qutput
J c2 Cloclk Output
areset_conduit Conduit
locked_conduit Conduit
c3_conduit Conduit
B sll hyperbus co...[SLL Multi-Bus Memory Contral...
* i_hbus_clk_0 Clock Input
i_hbus_clk_90 Clock Input
3 i iavs0_clk Clock Input
i_lavs0_rstn Reset Input
iavs0 Avalon Memory Mapped Slave
= Conduit 10 Conduit hyperbus _controll...
S[E] nios2 gen2 0  [Nios Il Processor
» clk Clock Input
reset Reset Input
> data_master Avalon Memory Mapped Master
e instruction_master|Avalon Memory Mapped Master
T irg Interrupt Receiver
—T debug reset req...|Reset Output
| debug_mem_slave |Avalon Memaory Mapped Slave
custom_instructi... [Custom Instruction Master
E onchip_memory... [On-Chip Memory (RAM or ROM...
clkl Clock Input
s1 Avalon Memory Mapped Slave
resetl Reset Input
E mm_bridge 0 Avalon-MM Pipeline Bridge
1l ol It

Altera PLL output clock 0 (c0)

e Connecttoi hbus clk 0 on SLL MBMC IP

Altera PLL output clock 1 (c1)

e Connect toi_hbus_clk 90 on SLL MBMC IP

Altera PLL output clock 2 (c2)

e 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.

Synaptic Labs' 2020
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Important :

Please note that SLL MBMC contains a script that sets timing
constraints for the PSRAM/Flash 1O signals. For the external PLL

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

Synaptic Labs' 2020 info@synaptic-labs.com V2.6 15
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6.0 Signal Description
6.1 : PSRAM/Flash Signal Interface

HB_CLKO |Differential clock pair 0 |To be connected to pin CK on Connect to HyperRam CK
PSRAM/Flash Memory device 0. | signal
HB_CLKOn |Differential clock pair 0 |To be connected to pin CK# on |Connect to HyperRam CK#
(used with 1.8V Memories) | PSRAM/Flash Memory device 0. | signal
HB_CLK1 |Differential clock pair 1 |To be connected to pin CK on Not connected
PSRAM/Flash Memory device 1.
HB_CLKI1n |Differential clock pair 1 |To be connected to pin CK# on | Not connected
(used with 1.8V Memories) PSRAM/Flash Memory device 1.
HB_CSOn Chip select device 0 To be connected to pin CS# on | Connect to HyperFlash
PSRAM/Flash Memory device 0. | CS# signal
HB_CS1n Chip select device 1 To be connected to pin CS# on | Connect to HyperRam CS#
PSRAM/Flash Memory device 1. |signal
HB_Wpn Disables writes to Flash | To be connected to pin WP# on | Connect to HyperFlash
MeMmOry (Write protect) any HyperFlash device. WP# if needed
HB_RWDS |Read strobe/Write mask |To be connected to pin RWDS on | Connect to
signal all PSRAM/Flash memory HyperRam/HyperFLASH
devices. RWDS signal
HB_Dq Data bus (8-bit) Connect to
HyperRam/HyperFLASH
Dq signals
HB_INTn PSRAM/Flash interrupt |To be connected to pin INT# on |Connect to HyperFlash
from HyperFlash to all HyperFlash device. INT# signal
FPGA.
HB_RSTO PSRAM/Flash reset from | To be connected to pin RSTO on |Connect to HyperFlash
HyperFlash to FPGA all HyperFlash devices. RSTO signal
HB RSTn Reset to PSRAM/Flash | To be connected to pin RESET# |To be connected to
Memory on all PSRAM/Flash memory HyperRam/HyperFLASH
devices. RESET# pin.

Optional Pullup Resistor (not used for the HyperRam Only Configuraton)

HB_INTn and HB_RSTO signals of the PSRAM/Flash memories are open drain output without a
pull-up resistor. Therefore, when these signals are used in the design, it is suggested that a pull-up
resistor is inserted either by setting the appropriate constraint on the input FPGA pad or adding a
resistor on the board itself.

Synaptic Labs' 2020
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6.2 : Clock Signal Interface

i_hbus_clk 0

Clock driving the PSRAM/Flash core and
memory /O Pads

i_hbus_clk 90

Clock used for driving the PSRAM/Flash Clock

i_iavsO_clk

clock driving the Avalon-MM interface

6.3 : Avalon-MM Interfaces

i_iavsO_clk

Input clock related to Avalon-MM interface

i_iavsO_rstn

Reset related to Avalon-MM interface

Resets the core and IO Pads

i_iavsO_addr

Avalon-MM address

32-bit aligned

i_iavsO_burstcount

Avalon-MM burst count

Supports increment and
wrapped modes

i_iavsO_wait_request

Avalon-MM wait request

i_iavsO_do_wr

Avalon-MM write request

i_iavsO_byteenable

Avalon-MM byte-enable

Byte mask

i_iavsO_wdata

Avalon-MM write data

32-bit read data signal

i_iavsO_do_rd

Avalon-MM read request

i_iavsO_rdata_valid

Avalon-MM read data valid

i_iavsO_rdata

Avalon-MM read data

32-bit read data signal

Synaptic Labs' 2020
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7.0 Connecting SLL. PSRAM/Flash Memory Controller to the NIOS II/f
embedded processor

" Parameters 2 -
System: hypernios  Path: nios2 _gen2 _0

Nios Il Processor :
altera_nios2 _gen2 Detail

Arithmetic Instructions |/ MMLU and MFPU Settings |/JTAG Debug rAdvanced Features |

Main r Vectors Caches and Memary |
[~ Instruction Cache
size: 4 Kovtes ||
Acld burstcount signal to instruction_master: Enable |w

[~ Flash Accelerator

Line Size: Maone =

Mumber of Cache Lines:

[~ Data Cache
Size:

Victim buffer implementation:

Add burstcount signal to data_master:

Use most-significant address bit in processor to bypass data cache

|' Tightly- coupled Memories
Mumber of tightly coupled instruction master pons: (yane | w

Mumber of tightly coupled data master ports: =

[~ Peripheral Region

Size: None =

Base Address:

For best performance, configure the Nios II/f processor with Instruction/Data caches enabled and

burstcount signals enabled.
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Also, configure the SLL PSRAM/Flash memory controller Avalon slave (IAVSO configuration tab)

with a burstsize of 8 and linewrap burst enabled.

|/ Info |/ Master Configuration rCIuck and PLL Configuration |/ |4YS0 Configuration r Device O Info r Device 1 Info

|" IAVS0: Ingress Avalon port stage

Enable Avalon write capahility

Enable Avalon byte-enakle capability
Arcess capabilities: Read/ Write

[ Register &valon write data path (generally recommended for high clock speed designs)

|"’ 1AVS0: Ingress Avalon address/data

Address width: 22 hits
Arldress units:

Word width: bits

|"' 1AVS0: Burst converter and address decoder stage

maxBurstSize (in words):
linewrapBursts: =
burstonBurstBoundariasonly; I:D

[~ 1AVS0: Ingress Avalon return stage

[]Register &valon read data path (sometimes used to increase top clock speeds)

[JUse fwalon transaction responses
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8.0 Static Timing Consideration
8.1 Data Input Timing Constraint

< bns >i

RDS | |
DQ ——X 2K 248K 2P
<—>|

0.45ns- 0.45ns Data transitional time
Internal RDS for data sample | | Ii
(delayed RDS)
setup ' hold

< ans

h 4

setup + hold : data sample window

A 4

The input read strobe (HB_RWDS) signal is edge aligned to the data signal (HB_dq).

8.1 Timing Constraints

A timing constraint script (sll_ca_hbc_t001_top.sdc) will be automatically generated by Synaptic Labs'
Multi-Bus memory Controller Qsys component. This script will be placed in Quartus Prime Synthesis
directory and executed automatically during the Quartus Prime compilation process.

8.2 Pin Clustering

Please ensure all PSRAM/Flash channel pins are clustered physically close together in the
programmable FPGA fabric. The FPGA board designer will need to balance the place-and-route
requirements of the Multi-Bus memory Controller Logic against the ideal placement of pins from the
board layout perspective to minimize skew across pins and to minimise pin-to-pin wire latency delay.

The signals received on the HB_DQ pins are fed as an input into a single on-chip SRAM (e.g. M9K).
The parallel capture of those signals is clocked by HB_RWDS. Hence the location of the
HB_DQ/HB_RWDS pins must be placed in a way to also ensure low wire latencies to that single on-
chip SRAM. From the perspective of the PSRAM/Flash memory controller, try to ensure that the data
being transported over all DQ signals arrive as close as possible, with as little skew, at the I/O pads”

The following output signals { HB_CLKO0, HB_CLKOn, HB_CLK1, HB_CLK1n, HB_CSOn,
HB_CS1n}
* use an altera_gpio_lite/altera_ddio output pad configured in DDR register mode.

The following bi-direction signals HB_Dq and HB_RWDS
*  (Output mode) - use an altera_gpio_lite/altera_ddio output pad with output enable control
(oe) and configured in DDR register mode.
* (Input mode) - Unregistered buffer mode (pass through)
Please ensure these DDR signals are mapped to IO Elements with DDR capabilities.
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9.0 Using 3V HyperRAM and HyperFlash devices

9.1 Selecting the correct operating frequency in Qsys

The 3V PSRAM/HyperRAM and HyperFlash memories supports a lower frequency than the 1.8V
memory devices. Hence the designer needs to select a frequency that is supported by the memory
device.

In Qsys, open SLL. MBMC IP component. Locate the Clock and PLL configuration Tab.
Ensure that The PSRAM/Flash channel clock Frequency is 100Mhz or less.

We suggest that the designer use the One Clock operation for both the Avalon Port and the
PSRAM/Flash Channel Port.

1
3 f Info r Master Configuration |/ Clock and PLL Configuration r 184S0 Configuration rDevice 0 Info rDevice 1 Info |
‘|| F clock configuration
Input clock (in_clk) frequency: 50 MHz
Avalon and HyperBus clock configuration: |One clock-One clock for all the Avalon ports and the HyperBus channel |v|

HyperBus channel clock frequency: n MHz

[~ Selected Configuration - Clocks

Input clock (in_clk) frequency: 50 MHz
HyperBus channel clock frequency: 100 MHz
Avalon output clock (av_out_clk) frequency: 100 MHz
Avalon 18WS0 port clock frequency: 100 MHz
Avalon IAVSO0 port clock crossing: Direct passthrough without clock crossing logic

[~ About the PLL Integrated In This HBMC Instance

9.2 Selecting the correct voltage in Quartus

The designer needs to set the PSRAM/HyperFlash voltage level signals to 3V. In Quartus, open the
Assignment editor (Quartus — Assignment — Assignment Editor). Set the PSRAM/Flash memory
signals voltage level to 3V.

& Assignment Editor* x
<<news> W Filter on node names: |* //f«\ v | | Category: All -
att From To Assignment Name ,// Value\\ Enabled Entity Comment Tag °
A / \
23 « [ - hbus_intn 1/0 Standard 30VLVITL | Yes NIOS_HyperRAM
24 [N & hbus_rston 1/0 Standard [30-VLVTTL | ves NIOS_HyperRAM
25 « [ ' hbus_dglo] 1/0 Standard ’ 30VLVITL | Yes NIOS_HyperRAM
26 « [ ‘5 hbus_dq[1] 1/0 Standard | 30-VLVITL | Yes NIOS_HyperRAM
27 « [ ' hbus_dq[2] Ifos{1/0Standard | | 3.0-v LVTTL | Yes NIOS_HyperRAM
28 « [ ‘5 hbus_dq(3] /o st Status: Ok | 30vIVTTL  Yes NIOS_HyperRAM I
20 « [ ‘5 hbus_dq[4] 1/0 Standard | 30vIVTTL  ves NIOS_HyperRAM
30 « [ ‘5 hbus_dqls] 1/0 Standard ‘ J0VLVITL  Yes NIOS_HyperRAM
31 « [ ' hbus_dqle] 1/0 Standard | 3OVLVTTL  |Yes NIOS_HyperRAM
32 « [ 5 hbus_dq[7] 1/ Standard | 30VLVTTL  |Yes NIOS_HyperRAM
33« I % hbus_cs2n /O Standard | zovivrT  ves NIOS_HyperRAM
31 o [ % hbus_cs1n /O Standard | 30V LvTTL | ves NIOS_HyperRAM
35 o+ I o hbus _rstn 1/ Standard m Yes NIOS_HyperRAM
. ____________________I’'% . . . . . [ =

Specifies the I/O standard of a pin. Different device families support dif'\k\arem /O staqﬂards, and restrictions apply to placing pins with different IO standards together. For
detailed information, refer to the device family data sheet and to Application Note 197 (Using Selectable I/O Standards in Altera Devices). This option is ignored if it is
applied to anything other than a pin or a top-level design entity. \\ /

_/

.BE®
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9.2 Connecting the PSRAM signals to the FPGA 1/O

The 3V PSRAM and HyperFlash devices do NOT require a differential clock pair. HB_CLKOn is left
unconnected.

The figure below shows a typical top level connection for a 3V HyperRAM only design. Note that
some signals are left unconnected since they are not used in the design.

u@ main : component lab2

port map (

clk clk => cl@ clk50m,

reset reset n => cl@ resetn,

sl1 hyperbus HB RSTn == hbus rstn, -- .HB RSTn
s11 hyperbus HB CLK® == hbus clkép, -- .HB CLK®
sL1_hyperbus HB CLK®n ==open 1, -- .HB CLKe@n
sl hyperbus HB CLK1 => open,  -- .HB CLK1
s11 hyperbus HB CLK1n => open, --  .HB CLK1n
sl1 hyperbus HB CS8n => open, -- .HB Cs@n
s11 hyperbus HB CS1n => hbus cs2n, -- .HB CSln
s11 hyperbus HB WPn  => open, --  .HB WPn
s11 hyperbus HB RWDS => hbus rwds, -- .HB RWDS
sl1 hyperbus HB - dg == hbus dqg, -- .HB dq
sll hyperbus HB RSTOn == '1°, -- .HB RSTOn
s11 hyperbus HB INTh == "1° --  .HB INTn

pio led export == LEDs debug,

Additional QSF constraint

Sometimes the user needs to manually add delay constraints in the top level QSF file for the Read
Strobe signal (RWDS).

Kindly ask for a reference design in case static timing is not achieved.
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