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Description

MR74040 — SPI Slave Register Block
Digital interface, Jazz 0.18um CMOS
Serial Peripheral Interface (SPI) Slave Register Block.

Description:
MR7404O The MR74040 provides a register block that is accessed via a standard SPI slave
interface.
Features: . .
Minimal area Se;'f’v\ll i?eata nRneg|ster 10
Low power < > SPI Slave Register Block 2" x 16-bits
1.8V Supply Interface 2" x 1€-bits

20MHz Clock - -
Figure 1 SPI Slave Register Block

Technology: The serial data interface can be configured for any one of the 4 SPI modes of operation

Jazz 0.18um -

CMOS as defined by CPOL and CPHA.

gﬁig:g The register block typically consists of 32 x 16-bit registers however "n’ can be any value
R between 1 and 6, providing up to 64 registers. The registers can be configured on a bit by
GSII iz bit basis to be either read/writable or read only type registers.

LEF Register bits generally connect to 10 ports with the port direction being determined by the
Verilog Model register type i.e. read/writable register bits drive output ports while read only bits are
Application driven by input ports. Read only registers can also be assigned a hard-coded fixed value
NOt"?‘S such as a device ID, this allows their associated input ports to be removed to save area.
Design Report In addition output ports associated with read/writable registers can also be removed

which allows the registers to be used as RAM e.g. for test purposes.
Circuit
Status: A SPI register configuration example is shown below.
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Figure 2 SPI Register Configuration Example
Clocking:

The design uses the external SPI clock to drive both the SPI Slave Interface and internal
registers. The SPI clock can be non-continuous or free-running. When the clock is non-
continuous the internal logic is held in a static state when the SPI interface is not being
accessed thereby reducing power consumption to a minimum. To further reduce power
the SPI registers can also be defined as either start-up registers or main registers. The
start-up registers are always clocked by the SPI clock but one register bit is reserved to
control the gated clock which drives the main register block. This allows the clock for the
main register block clock to be gated off when the registers are not being used.
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) Start-up Registers
. spiok r_0x00[15 C]
to

¥ spi_clk clkg_enb r_0x03|15 (]

SPI Slave (r_Cx03[1£] = clk¢_enb;
Interface
Main Registers
gatec_clk r_Cx04]15 C)
to
r_Cx1f{15 (]

Figure 3 Clock Gating

Typical Application:

The following diagram shows a typical SPI application. The pull-up resistors ensure the
SPI bus lines are held inactive during power-up or when output drivers are tri-stated. The
SPI slave power-on reset circuit must ensure the resetn signal is held low for at least
RSTnmin after the supplies have settled.
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Figure 4 Typical Application

The SPI Slave contains 32 x 16-bit registers. There are 4 start-up registers and 28 main
registers which are configured as shown below. NB Bit-O of start-up register Ox1f is
reserved to control the Main register group clock gating.

Addr Group Type Port
0x00 Start-up | Read Only | Input
0x01 to 0x02 | Start-up | Read/Write | Output
0x03 to Oxle | Main Read/Write | Output

Oox1f Start-up | Read/Write N/A
Internal

Figure 5 Register Configuration

Port Name Port Type Port Direction
vdd Power Nominal 1.8V supply voltage
VSS GND Ground
resetn Input SPI asynchronous active low reset.
spi_clk Input SPI Clock, 20MHz Max
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spi_csn Input SPI chip select, active low

Spi_mosi Input SPI Master Out Slave In, serial data.
spi_miso Output SPI Master In Slave Out, serial data.
Spi_miso_oen Output SPI MISO Active low output enable.
r_0x** out[15:0] Output Register Outputs (Register Addr **)

r_0x** in[15:0] Input Register Inputs (Register Addr **)

Figure 6 Port Descriptions

SPI Mode 2 SPI Write Timing SPI register is written
CPOL =1 RW= 1Lk1 on this clock edge
CPHA =1
spi_csr_in

D|[D|D|[D|D|D
soomosiin x4 8[2 4L L e s e e s e
spi_miso_out Tri-State

1b1

spi_miso_oen

Figure 7 SPI Mode 3 - Write Message Format

sp _misc_oer

SPI Mode 3 SPI Read Timing
CPOL =1 RW = 1k0
CPHA =1
sp_csn_in
sp_mos_in Euﬂﬂanﬂ Tri-State
; D/ DD/D|D|D
sp_miso_out e EHEEEEEHBEBIE
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DC - sp _miso_out remains valic
until sp_csn_in goes higr

Figure 8 SPI Mode 3 — Read Message Format
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