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High speed SPI interface compatible CUnet device

MKY49 Data Sheet

The MKY49 is a device developed to inherit the CUnet functions of MKY43 to the maximum 
extent.

It has the following memory areas:
	• Global Memory (GM) area, 512 bytes
	• Mail send buffer, 256 bytes
	• Mail receive buffer, 256 bytes × 2

It features the following pin functions:
	• One interrupt pin
	• Output pin to identify Public Frame (PF) period
	• Three LED output pins
	• 4-bit general-purpose output pins
	• 4-bit general-purpose input pins

The following functions of MKY43 are no longer available with MKY49:
	• One interrupt pin
	• #CYCT output signal
	• #PING output signal
	• UTY1 pin, UTY2 pin
	• Data Renewal (DR) function

The MKY49, adopting Quad SPI (Quad Serial Peripheral Interface) as its CPU interface, realizes 
high speed access despite its small package size.

Descriptions in this document assume that you have already read “CUnet introduction 
guide”, “CUnet technical guide”, and “MKY49 reference manual”.  Please carefully read these 
documents in advance.
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CUnet Family
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1	 General description

1	 General description

1.1	 Type number
The MKY49 is a 48-pin QFN package identified with the type number “MKY49”.

1.2	 Pin descriptions
The MKY49 pin specifications are explained in the following order:

	• Pin assignment
	• Pin functions

1.2.1	 Pin assignment

The pins of 48-pin QFN package are arranged as shown in the figure below.

Fig. 1.1	 Pin assignment
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1.2.2	 Pin functions

The following table lists the pin functions of 48-pin QFN package.

Table 1.1	 Pin functions

Pin name No. Logic I/O Type Descriptions

nRESET 2 N I/O D
Hardware reset input pin, which outputs Lo level at power-up, 
until the device’s internal initialization is complete.

OSCI 7 P I/O --

Driving clock input pin.
Input 10 MHz clock signals.
Connect a crystal unit between OSCI and OSCO, or connect a 
crystal oscillator to OSCI.

OSCO 8 P I/O --
Clock output pin for use with a crystal unit.  Leave OSCO open 
when a crystal oscillator is used.

nSPICS 39 N I F
Access control pin to connect with the CPU interface.
Set nSPICS to Lo level at an appropriate timing of read/write 
access.

nSPICLK 40 P I F
Access control pin to connect with the CPU interface.
Input SPI communication clock signal.

SPID(0)[HOTI] 41 P I/O F Bidirectional data bus to connect with the CPU interface.
In Single SPI mode, SPID(0)[HOTI] and SPID(1)[HITO] pins are 
valid, while SPID(2) and SPID(3) pins are invalid.  Leave SPID(2) 
and SPID(3) open in this case.

SPID(1)[HITO] 42 P I/O F

SPID(2) 43 P I/O F

SPID(3) 44 P I/O F

MODE 27 P I F
Pin used to switch the CPU interface mode.
(Lo: Single SPI mode, Hi: Quad SPI mode)

nINT 26 N O G
Pin that outputs an interrupt trigger signal to the CPU interface.  
Lo level is output when an interrupt trigger occurs.

nPF 45 N O G
Output pin which identifies a public frame period.  Lo level is 
output during a public frame period.

TxE 35 P O G
Pin used for CUnet communication.
Hi level is output during a packet output period.
Connect this pin to the driver’s enable input pin.

TxD 15 P O G
Pin used for CUnet communication, which outputs packet data.
Connect TxD to the driver input pin of the drive.

RxD 21 P I F

Pin used for CUnet communication, to which packet data is 
input.
Connect RxD to the receiver’s output pin.  Enable RE of the 
receiver.

nMON 36 N O G

Output pins for turning on LED lightsnLCARE 37 N O G

nMCARE 38 N O G

nDout0 16 N O G

General-purpose output pins
nDout1 17 N O G

nDout2 18 N O G

nDout3 19 N O G

nDin0 29 N I C

General-purpose input pins
nDin1 30 N I C

nDin2 31 N I C

nDin3 32 N I C
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Pin name No. Logic I/O Type Descriptions

Reserved 1 -- -- F

Undefined pins.
Leave them open.

Reserved 14 -- -- F

Reserved 23 -- -- F

Reserved 28 -- -- F

Reserved 33 -- -- F

Reserved 34 -- -- F

Reserved 46 -- -- F

Reserved 47 -- -- F

Reserved 48 -- -- F

VDD33

6 -- -- --
Power supply pin.
Connect VDD33 to an external 3.3-V power source.

22 -- -- --

25 -- -- --

VSS

9 -- -- --
Power supply pin.
Short-circuit VSS to the common GND.

20 -- -- --

24 -- -- --

Vpp 10 -- -- -- Program pin for the internal flash ROM

VOUT12 11 -- -- -- Voltage monitor output for the internal regulator

VOUT30 13 -- -- -- Voltage monitor output for the internal regulator

TEST0 3 P I A
Test pins for the device

TEST1 12 P I B

DbC 4 P I B
Pins used for the device’s internal operations

DbD 5 P I/O E

1.2.3	 Electrical ratings

Table 1.2	 General ratings

Rating
Pin type

A B C D E F G

VIH (V) Input voltage, Hi level 0.7 × VDD33 to VDD33

VIL (V) Input voltage, Lo level VSS to 0.3 × VSS

ILK (µA) Input leakage current (max) ±5 ±10 ±5

VOH (V) Output voltage, Hi level (min) ≥2.8 ≥2.8 ≥2.8

VOL (V) Output voltage, Lo level (max) ≤0.5 ≤0.5 ≤0.5 ≤0.5

IOL (mA) Output current 2 ±4 ±4 ±4

RIO (Ω) Internal pull-up resistance (typ) -- 30K -- 30K 30K 30K --
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1.3	 Precautions for circuit designs

1.3.1	 General precautions

Be sure to observe the following precautions when using this LSI.

1.	 Be sure to confirm the operating conditions in advance.  Using it out of the guaranteed 
temperature range may cause malfunction due to the insufficient operating margins.

2.	 Be sure to confirm the operating conditions in advance.
	• If it is used at a voltage higher than the guaranteed voltage, reliability cannot be assured 

(e.g. lifetime guarantee of a transistor considering degradation over time).
	• If it is used at a voltage lower than the guaranteed voltage, malfunction may occur due 

to the insufficient operating margins.
3.	 Shield the package surface to ensure proper performance when it is used in an 

environment with a high electric field strength.

1.3.2	 Handling/terminating pins

Refer to Fig. 1.2 for circuit designs.

Fig. 1.2	 Reference circuit block diagram
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Table 1.3 shows instructions to handle/terminate the pins.

Table 1.3	 Pin handling/termination

Pin name Pin type Handling/termination

VDD33 Input
Connect VDD33 to an external 3-V power supply.
Connect a bypass capacitor (0.1 µF) and a decoupling capacitor (≥10 µF) 
across each pin and VSS, near from the pin.

VSS Input Short-circuit VSS to the common GND.

VOUT30 
VOUT12

Output
Connect a bypass capacitor (0.1 µF) and a stabilization capacitor  
(10–50 µF) across each pin and VSS, near from the pin.

OSCI 
OSCO

I/O
Connecting a crystal unit across OSCI and OSCO to start external 
oscillations generates driving clock signals.

DbC, DbD I/O Pull up DbC and DbD to VDD33 with a 10 kΩ resistor.

TEST1 Input Pull up TEST1 to VDD33 with a 2 kΩ resistor.

TEST0, Vpp Input Pull down TEST0 and Vpp to VSS with a 2 kΩ resistor.

nRESET I/O

Insert a current limiting resistor (100 Ω) between nRESET and an external 
connector.
Connect a capacitor of 1.0 µF or more across nRESET and VSS, near from the 
pin.

Caution Perform thorough evaluation on noise and other external interferences before 
determining appropriate pin handling methods.

1.3.3	 Handling/terminating unused pins

We recommend that unused output pins are left open.
For unused input pins, provide them with either of the following:

	• Pull-down resistor connection to VSS
	• Pull-up resistor connection to VDD33

Caution Perform thorough evaluation on noise and other external interferences before 
applying additional pin handling externally.

1.3.4	 Important points on power supply scheme

The following points of caution should be noted regarding the power supply scheme.

	• Relations between the device power supply (VDD33) and the input pin voltage:
Make sure that the input pin voltage is supplied only after the device power supply has 
been on.  If the order is reversed, a latch-up may occur in the device, causing a large current 
flowing through the device, resulting in a breakdown.

	• Power supply circuit:
Evaluate AC line noise and other interferences, and confirm ripple status at driving LEDs, to 
examine power supply methods in order to design the circuit with sufficient margins.
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1.3.5	 Pin states at resetting

The device is reset when nRESET pin is at Lo level. 
In this state, both input and output pins are at high impedance.

Fig. 1.3	 Operation sequence in resetting

1.3.6	 Connecting a crystal unit

A crystal unit can be used as an external oscillator.  Fig. 1.4 shows an example of connecting a 
crystal unit.

Fig. 1.4	 Crystal unit connection diagram
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Power supply
voltage (VDD33)

nRESET pin

Internal reset

Internal
oscillation

Internal clock
signal

External pin

External
oscillation

3.3 V

High-Z

C1 C2

Rd

Rx

OSCO

OSCI

MKY device

Crystal unit



1-7

MKY49 Data Sheet

P10935-100

1	 General description

1.3.7	 Limitations applied at the time of power-up

Power-on-reset occurs when the power is turned on, and the internal power generated by the 
internal regulator starts up.

Fig. 1.5	 Voltage level transitions at the time of power-up
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2	 CPU interface
The MKY49 provides SPI (Serial Peripheral Interface) as the CPU interface.  It does not have a 
host function but functions only as a target.
As for the data bus, Quad SPI mode using four data lines and Single SPI mode using one  
data line for each of input and output, can be selectable by MODE pin.  Single SPI mode is 
valid when the pin is at Lo level, while Quad SPI mode is valid when it is at Hi level.

Caution
The host (CPU) and the target (MKY49) need to be connected one to one. (Refer to 
“2.4 Precautions for wiring”)
The device checks MODE pin status only at the power-up and resetting.  The CPU 
interface cannot be switched during operation.

2.1	 SPI commands
Table 2.1 shows SPI commands supported by MKY49.

Table 2.1	 SPI commands

Command Command  
name Descriptions Single SPI  

dummy cycle
Quad SPI  

dummy cycle

0x03 Read
Used to read data from the internal 
memory and registers.

without with

0x02 Write
Used to write data to the internal 
memory and registers.

without without

2.1.1	 Read

The host reads data in 16-bit units from specified addresses.
Burst read operation is possible by continuously supplying clock signals to SPICLK pin.

Caution Insert two cycles of dummy bits in Quad SPI mode. (Refer to “2.2.2 Quad SPI mode”)

2.1.2	 Write

The host writes data in 16-bit units to specified addresses.
Burst write operation is possible by continuously supplying clock signals to SPICLK pin.
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2.2	 Basic operations
The SPI (Serial Peripheral Interface), MKY49 CPU interface, operates while nSPICS pin is at 
Lo level, and completes one access cycle when it transits to Hi level, in accordance with the 
AC characteristics shown in “3.5.2 SPI interface”.

Continuous data access, i.e. “burst reads” and “burst writes”, is possible by maintaining 
nSPICS pin level at Lo during Read/Write commands of SPI.  If nSPICS pin transits from Lo to 
Hi during an access operation, it is interrupted.

SPICLK pin level does not matter (either Hi or Lo) when nSPICS pin transits from Hi to Lo.  
The device receives signal bits from the host at the timing of rising edge at SPICLK pin, and 
updates signals to the host at the timing of sinking edge at SPICLK pin.

The SPI of MKY49 features the following particular characteristics.

1.	 Read Data at “Adr. +0” is handled always as “0”.
This is beneficial to realize high speed access, but it is also due to the internal 16-bit-wide 
RAM.
Therefore, it is not possible, for example, to read only 1 byte in Address 0x0001.
In this case, the host should receive Read Data at “Adr. +0” and “Adr. +1” first and then 
discard Read Data at “Adr. +0”.
The internal memory of the target LSI uses the little-endian format.

2.	 Valid address range is from 0x0000 through 0x3FFF.
0x4000 and higher addresses are handled as circulating ones.
Addresses up to [A13] are used.  [A23:14] are unused.  This is to conform to the industry 
standard format of using up to [A23] by serial memories in general.

3.	 The I/O of this circuit is driven by clock signal edges supplied to SPICLK pin.
Therefore, it is compatible with clock signal pauses and pulse width modulations at 
SPICLK pin.

4.	 In case of Write commands, data output from the CPU to SPID(0) through SPID(3) are 
received internally in 16-bit units.
Then when 32 bits are received, the data is updated by 32-bit access.  
If nSPICS pin transits to Hi level while only 16 bits have been received, the device reads 
in the current 32-bit data, updates them with the new 16 bits, and then the 32 bits are 
written.
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2.2.1	 Single SPI mode

This section describes basic format and operations of the memory access command in Single 
SPI mode.

The basic format of memory access command in Single SPI mode consists of “Command”, 
“Address” and “Data” arranged in this order (See Fig. 2.1).  Maintaining clock signal supply 
during “Data” parts enables burst access.  As there is no bidirectional switching at Read 
command in this mode, insertion of dummy cycles is not needed.

In Write command, the CPU supplies Write Data.  SPID(1)[HITO] pin is not affected by the 
command.  Write Data is received in 16-bit units through SPID(0)[HOTI] pin and then written 
in the internal memory.

In Read command, SPID(0)[HOTI] pin following Address part does not matter.  Read Data is 
output from SPID(1)[HITO] pin by clock signals supplied to SPICLK pin.

Fig. 2.1	 Single SPI mode
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2.2.2	 Quad SPI mode

This section describes basic format and operations of the memory access command in Quad 
SPI mode.

The basic format of memory access command in Quad SPI mode consists of “Command”, 
“Address” and “Data” arranged in this order (See Fig. 2.2).  Command and Address are 
arranged in 4-bit parallel input lines, Write Data and Read Data are arranged in 4-bit parallel 
I/O lines respectively.  Maintaining clock signal supply during “Data” parts enables burst 
access.

As there is no bidirectional switching at Write command, insertion of dummy cycles is not 
needed.

In Read command, limitations of the internal operation require time to get ready with data 
after address confirmation.  Insert two dummy cycles.

Fig. 2.2	 Quad SPI mode

2.3	 Access speed
Both Hi and Lo states of SPICLK must be for at least 30 nsec. because of AC characteristics 
described in “3.5.2 SPI interface”.  
The fastest access speed is given by the following formula:

	      60 nsec. [30 nsec. / 30 nsec.] cycle time clock → 16.6 MHz

Reference
As indicated in Fig. 2.1 and Fig. 2.2, overhead occurs in Command and Address every 
access cycle.  Assuming that Read command has two dummy cycles, it takes 10 
cycles to output data.  By adding 16 cycles required to read out 64 bits, a total of 26 
cycles is required.
At the fastest clock speed of 16.6 MHz supplied to SPICLK, access speed is 
approximately 5 Mbytes per second.
To improve the access speed, we recommend maximizing the use of burst read/write 
operation for continuously accessing more data.
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2.4	 Precautions for wiring
The SPI interface equipped in MKY49 is compatible with the fast signal transfer of 16.6 MHz.  
Therefore branching, daisy chain connection and other wiring configurations as shown in 
Fig. 2.3 must be avoided to prevent signal degradation.

Signal branching by using buffers also must be done carefully.  For example, even if the 
network runs in low-speed SPI clock of several 10 kHz, conditions of overshooting or 
undershooting in signal transmission over wires may compromise proper performance.

Apply noise suppression measures for wiring such as GND guard and damping resistance, 
appropriate for handling high-speed signals.  Environment surrounding the board including 
routing and length of cable wiring affects in determining a most appropriate damping 
resistance value.  We recommend that you adjust it by actually observing waveforms of every 
signal line (CS, CLK, IO).

We presume the use of burst read/write operation to access GM area since the SPI is not 
suitable for random accessing.  We recommend a simple one-to-one configuration with one 
host (CPU) and one target (MKY49) to avoid performance degradation by occurrence of 
exclusive processing due to the existence of other devices in the same interface.

Fig. 2.3	 Precautions for wiring

SPI signal pinSPI signal pin

MKY49

MKY49 or another element

SPI HOST element

SPI signal pin

Damping resistance

SPI signal pin

MKY49SPI HOST element

SPI signal pin

SPI HOST element

MKY49 or another element

SPI signal pin

SPI signal pin

SPI signal pin

MKY49

MKY49 or another element

MKY49 or another element

SPI signal pin

SPI signal pin

SPI output pin

SPI HOST element

SPI input pin

MKY49

MKY49 or another element

Buffer

Precaution to avoid signal degradations
in wiring systems as shown belowBranching and connecting

Daisy chain

Considering high speed signals

MKY49 or another element

SPI input pin

SPI input pin
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3	 Electrical characteristics

3	 Electrical characteristics

3.1	 Absolute maximum ratings

Table 3.1	 Absolute maximum ratings

VSS = 0.0 V

Parameter Symbol
Ratings

Unit
Min. Typ. Max.

Supply voltage VDD33 −0.3 7.0

V

Internal supply voltage 1 VOUT30 −0.3 4.6

Internal supply voltage 2 VOUT12 −0.3 1.6

Input pin voltage VI1 −0.3
VDD33 + 0.3 

(max. limit 7.0)

I/O pin voltage VI2 −0.3
VDD33 + 0.3 

(max. limit 7.0)

Average output current

I/O pin 1 I01 (avg) ±12

mAI/O pin 2 I02 (avg) ±24

Total of all pins I03 ±70

Permissible loss PT 500 mW

Operating ambient temperature TOPR −40 85
°C

Storage temperature TSTG −40 125

Caution
The device incorporates an ESD protection circuit.  However, without appropriate 
handling, electrostatic discharges could make a permanent damage to it.
Please take appropriate ESD prevention measures to avoid electrostatic breakdown of 
MOS gates.
If the LSI receives stresses, even momentarily, exceeding the above-mentioned 
absolute maximum ratings, it could be permanently damaged.  The values are stress 
ratings only, and functional operation of the device at those exceeding the values 
described as the operating conditions is not implied.
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3.2	 Operating conditions

3.2.1	 Operating supply voltage

Table 3.2	 Operating supply voltage

VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol
Permissible values

Unit
Min. Typ. Max.

External supply voltage VDD33 VRST33N 3.3 3.6

VInternal supply voltage 1 VOUT30 2.9

Internal supply voltage 2 VOUT12 1.25

Caution Refer to "3.4.2 Power-on-reset" for the supply voltage detection level VRST33N.   
The internal regulator outputs (VOUT30, VOUT12) cannot be supplied to external circuits.

3.2.2	 Crystal oscillator pin

Table 3.3	 Crystal oscillator pin

VDD33 = VRST33N to 3.6 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol
Permissible values

Unit
Min. Typ. Max.

Input frequency FOSC 10.0 MHz

Internal feedback resistance RFB 1.0 MΩ

Caution
Oscillating frequency accuracy should be within ±500 ppm.
Oscillation circuit characteristics and peripheral components (load rating, damping 
resistance, return resistor) depend upon the crystal unit and board characteristics.  
Please consult with the manufacturer of the crystal unit.

Fig. 3.1	 Crystal unit connection diagram

Caution Internal setting of MKY49 is for 10 MHz input.

OSCI OSCO

2C1C Oscillator
(crystal)

RFB
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3.2.3	 External clock input OSCI (OSCO open)

Table 3.4	 External clock input

VDD33 = VRST33N to 3.6 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol
Permissible values

Unit
Min. Typ. Max.

Clock frequency FCP 10.0 MHz

High level pulse width twh1 50

ns
Low level pulse width twl1 50

Pulse rise time twr1 5

Pulse sink time twf1 5

Caution
Clock duty ratio should be between 45% and 55%.
Oscillating frequency accuracy should be within ±500 ppm.
Jitter component should be within ±500 ppm.

Fig. 3.2	 Clock timings

Caution Internal setting of MKY49 is for 10 MHz input.

twh1 twl1

twr1 twf1

1 / Fcp

0.3 × VDD33

0.7 × VDD33
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3.3	 DC characteristics

3.3.1	 Operating power supply current

Table 3.5	 Operating power supply current

                                                                         VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C, output pin open

Symbol Conditions
Permissible values

Unit
Typ. Max.

IDD1

FOSC = 10 MHz
PLL used
Internal clock = Maximum frequency
CPU operating
Peripheral circuits operating

70 125 mA

3.3.2	 Input pin 1 (Type-A)

TEST0 (pin #3)

Table 3.6	 Input pin 1 (Type-A)

VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Input voltage, Hi level VIH1 VDD33 = 3.0–3.6 V VDD33 × 0.7 VDD33
V

Input voltage, Lo level VIL1 VDD33 = 3.0–3.6 V VSS VDD33 × 0.3

Input leakage current ILK1 VIN = 0 to VDD33 V ±5 µA

3.3.3	 Input pin 2 (Type-B)

TEST1 (pin #12), DbC (pin #4)

Table 3.7	 Input pin 2 (Type-B)

VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Input voltage, Hi level VIH2 VDD33 = 3.0–3.6 V VDD33 × 0.7 VDD33
V

Input voltage, Lo level VIL2 VDD33 = 3.0–3.6 V VSS VDD33 × 0.3

Internal pull-up resistance RIO2 VIN = 0 V 15 30 60 kΩ

3.3.4	 Input pin 3 (Type-C)

nDin0 (pin #29), nDin1 (pin #30), nDin2 (pin #31), nDin3 (pin #32)

Table 3.8	 Input pin 3 (Type-C)

VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Input voltage, Hi level VIH3 VDD33 = 3.0–3.6 V VDD33 × 0.7 VDD33
V

Input voltage, Lo level VIL3 VDD33 = 3.0–3.6 V VSS VDD33 × 0.3

Input leakage current ILK3 VIN = 0 to VDD33 V ±10 µA



3-5

MKY49 Data Sheet

P10935-100

3	 Electrical characteristics

3.3.5	 I/O pin 1 (Type-D)

nRESET (pin #2)

Table 3.9	 I/O pin 1 (Type-D)

VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Input voltage, Hi level VIH4 VDD33 = 3.0–3.6 V VDD33 × 0.7 VDD33
V

Input voltage, Lo level VIL4 VDD33 = 3.0–3.6 V VSS VDD33 × 0.3

Internal pull-up resistance RIO4 VIN = 0 V 15 30 60 kΩ

Output voltage, Lo level VOL4
VDD33 = VRST33 V 
IOL = 2.0 mA

0.5 V

3.3.6	 I/O pin 2 (Type-E)

DbD (pin #5)

Table 3.10	 I/O pin 2 (Type-E)

VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Input voltage, Hi level VIH5 VDD33 = 3.0–3.6 V VDD33 × 0.7 VDD33
V

Input voltage, Lo level VIL5 VDD33 = 3.0–3.6 V VSS VDD33 × 0.3

Internal pull-up resistance RIO5 VIN = 0 V 15 30 60 kΩ

Output voltage, Hi level VOH5 IOL = −4.0 mA 2.8
V

Output voltage, Lo level VOL5 IOL = 4.0 mA 0.5

3.3.7	 I/O pin 3 (Type-F)

nSPICS (pin #39), SPICLK (pin #40) 
SPID(0) (pin #41), SPID(1) (pin #42), SPID(2) (pin #43), SPID(3) (pin #44) 
MODE (pin #27), RxD (pin #21) 
Reserved (pin #1), Reserved (pin #14), Reserved (pin #23), Reserved (pin #28) 
Reserved (pin #33), Reserved (pin #34), Reserved (pin #46), Reserved (pin #47) 
Reserved (pin #48)

Table 3.11	 I/O pin 3 (Type-F)

VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Input voltage, Hi level VIH7 VDD33 = 3.0–3.6 V VDD33 × 0.7 VDD33
V

Input voltage, Lo level VIL7 VDD33 = 3.0–3.6 V VSS VDD33 × 0.3

Input leakage current ILK7 VIN = 0 to VDD33 V ±5 µA

Internal pull-up resistance RIO7 VIN = 0 V 15 30 60 kΩ

Output voltage, Hi level VOH7 IOL = −4.0 mA 2.8
V

Output voltage, Lo level VOL7 IOL = 4.0 mA 0.5
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3.3.8	 Output pin 1 (Type-G)

nINT (pin #26), nPF (pin #45), TxE (pin #35), TxD (pin #15) 
nMON (pin #36), nLCARE (pin #37), nMCARE (pin #38) 
nDout0 (pin #16), nDout1 (pin #17), nDout2 (pin #18), nDout3 (pin #19)

Table 3.12	 Output pin 1 (Type-G)

VDD33 = 3.3 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Output voltage, Hi level VOH7 IOL = −4.0 mA 2.8
V

Output voltage, Lo level VOL7 IOL = 4.0 mA 0.5
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3.4	 Analog characteristics

3.4.1	 Internal oscillation

Table 3.13	 Analog characteristics: Internal oscillation

VDD33 = VRST33N to 3.6 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Oscillating frequency FRC 9 10 11 MHz

3.4.2	 Power-on-reset

Table 3.14	 Analog characteristics: Reset

VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Supply voltage detection level
VRST33P Rising edge 2.90 2.95 3.00

V
VRST33N Sinking edge 2.80 2.85 2.90

Supply voltage rate-of-change
∆VDD33P Rising edge 0.5 5

V/ms
∆VDD33N Sinking edge 1

Caution
If the rising time at power-up is longer than the minimum value in the table, the 
internal initialization process takes longer, while the device continues outputting Lo 
level signal at the reset pin.  Please take this into consideration when designing an 
external reset circuit and control software programs.

Fig. 3.3	 Reset timing

 

VDD33 

VRST33N 

nRESET pin 

VRST33P 
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3.5	 AC characteristics

3.5.1	 Reset

Table 3.15	 AC characteristics: Reset

VDD33 = VRST33N to 3.6 V, VSS = 0.0 V, Ta = −40 to +85°C

Parameter Symbol Conditions
Permissible values

Unit
Min. Typ. Max.

Lo level output duration 
after power-on-reset

tNRSTW 1 µs

Caution
As explained in "Fig. 1.5 Voltage level transitions at the time of power-up", reset output 
duration depends upon the supply voltage rising time.
Please take this into consideration when designing an external reset circuit.

3.5.2	 SPI interface

Fig. 3.4	 SPI interface

Table 3.16	 AC characteristics: SPI interface

                                                                                                    Internal clock: 1 M-CLK = 8.33 nsec. (120 MHz)

Parameter Symbol
Permissible values

Unit
Min. Typ. Max.

Access End to Start Taa 4 × M-CLK

ns

Access Start to Clock Tatc 2 × M-CLK 

Clock to Access End Tctna 2 × M-CLK 

Input data setup Tdis 10

Input data hold Tdih 10

Clock Hi period Tch 30

Clock Lo period Tcl 30

Hi-Z to Output Data Confirmed Tdoa 30

Output Data Confirmed to Hi-Z Tdona 10

Taa

Tdis

nSPICS

SPID(0) to (3)
(HOTI)

Tdih

Tatc

SPICLK

Tch Tcl

Tdona

SPID(0) to (3)
(HIT0)

Tdoa

Tctna

Tdoa
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3.5.3	 Transfer rate timing

Fig. 3.5	 Transfer timing

Table 3.17	 AC characteristics: Data transfer timing

Parameter Symbol
Permissible values

Unit
Min. Typ. Max.

Input signal, narrow pulse width TRNW 0.51 × TBPS 1.0 × TBPS 1.49 × TBPS
ns

Input signal, wide pulse width TRWW 1.76 × TBPS 2.0 × TBPS 2.24 × TBPS

TBPS depends upon the transfer rates.

Table 3.18	 Transfer rate v.s. TBPS 

Symbol Transfer rate
Permissible values

Unit
Min. Typ. Max.

TBPS

12 Mbps 83.33 − 5 83.33 83.33 + 5

ns 6 Mbps 166.67 − 5 166.67 166.67 + 5

 3 Mbps 333.33 − 5 333.33 333.33 + 5

TXD

TXE

RZ : 1 RZ : 1 RZ : 0 RZ : 0 RZ : 1

RXD

RZ : 1 RZ : 1 RZ : 0 RZ : 0 RZ : 1

TBPS TBPS

TRNW TRNW TRWW TRWW
Time lapse
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4	 Appendix

4.1	 Package dimensions

Fig. 4.1	 External dimensions
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4.2	 Reference land patterns for QFN

Fig. 4.2	 Recommended land patterns

Table 4.1	 Pattern size

ID Name Value ID Name Value

Pa
ck

ag
e

D Package length 7.0 W Board land width 0.26

E Package width 7.0 L Board land length 0.55

e Pin pitch 0.50 Lf Front fillet 0.10

Wp Lead width 0.25 Lb Back fillet 0.05

Lp Lead length 0.4 Wm Metal mask width 0.26

unit: mm Lm Metal mask length 0.50

The above values are for reference purposes only.  Evaluate them with actual board in actual 
implementation conditions and environment.

D

E

Lp

Wp

e

L W

Lm

Wm

Lb

L

Lf
Lp

Wp

Lm

Wm

Metal mask 
opening

Photoresist
0.05 mmBoard land

Metal maskWm

W

Photoresist: NSMD

Metal mask thickness: 0.11 to 0.13 mmt

(Board land size + 0.10 mm (one side +0.05 mm))

W

Board land

IC land

Metal mask opening

[IC land patterns outline drawing] [Board land patterns outline drawing] [Metal mask patterns outline drawing]

[IC land – Board land – Metal mask layout]
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Refer to the following information when designing a radiation pad.

Fig. 4.3	 Recommended radiation pad

[How to determine the radiation land size]

Package die-pad size: 	 Width Wd = 5.15 mm, Length Ld = 5.15 mm

Board land die-pad size: 	Width Wb = Wd = 5.15 mm, Length Lb = Ld = 5.15 mm

Metal mask opening: 	 Width Wm and Length Lm are to be calculated so that the metal 
mask opening area occupies 50 to 70 % of the board land area.

	 (Wm x Lm) ÷ (Wb x Lb) ≈ 50 to 70%

According to the above figures, we recommend:
The Cu land patterns on the printed circuit board should be in the same shape as the 
radiation package die-pad exposed at the center of the device.  
Metal mask openings should be smaller than the Cu land patterns.  The metal mask openings 
larger than the Cu land patterns may cause solder defects such as capillary balls and solder 
bridging by solder floating over photoresist.

[Precautions for implementing a radiation pad]

Solder defects such as void and bridge may occur depending upon the actual implementation 
conditions and environment.
Due to the difficulties of judging adequate radiation performance of QFN packages only by 
visual inspection, be sure to perform extra evaluation with actual board utilizing additional 
methods such as X-ray observation.
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[IC land patterns outline drawing]
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4.3	 Recommended thermal conditions
This section describes the thermal limits of the device in the implementation process.

Caution
The values do not imply a guarantee of the implementation reliability.
Set appropriate implementation conditions suitable for the selected solder and other 
materials.

Reflow oven: These profiles are applicable to hot-air and infrared radiation reflow ovens.

	 	 Reflow peak temperature	 : Max. 260°C
		  Reflow cycles		  : Max. 2 cycles

Fig. 4.4	 Temperature profile curve

Table 4.2	 Profile parameters

No. ID Parameter Value

1 T1 Pre-heat temperature 150°C to 180°C

2 t1 Pre-heat time 60 s to 120 s

3 a Temperature rise rate 2°C/s to 5°C/s

4 Tp Peak condition temperature 255°C+5°C, −0°C

5 tp Peak condition time 10 s ±3 s

6 tw High temperature range time 220°C, ≤60 s

7 b Cooling rate 2°C/s to 5°C/s

8 -- Reflow cycles 2 cycles max.

Temperature of resin surface of the device

Caution Control the temperature profile not to exceed 260°C.

260

240

220

200

180

160
140

°C

T1

t1
tw

tp

a b

Tp 260°C

255°C

220°C

Time



MKY49 Data Sheet

P10935-100

Revision History

Version No. Date Page Contents

100 September 2025 --- Issued the first edition



Note
1.	 The information in this document is subject to change without prior notice.  Before using this 

product, please confirm that this is the latest version of the document.

2.	 Technical information in this document, such as explanations and circuit examples, are refer-
ences for the product's adequate use in accordance with your specific application.  

3.	 When actually using this product, always fully evaluate the entire system under your 
sole responsibility, according to the design purpose based on considerations of periph-
eral environments.  We assume no responsibility for any incompatibility between the  
product and your system.

4.	 We assume no responsibility whatsoever for any losses or damages arising from the use of 
the information, products, and circuits in this document, or for infringement of patents and any 
other rights of a third party.

5.	 When using this product and the information and circuits in this document, we do not guar-
antee the right to use any property rights, intellectual property rights, and any other rights of 
a third party.

6.	 This product is not designed for use in critical applications, such as life support systems.  Con-
tact us when considering such applications.

7.	 No part of this document may be copied or reproduced in any form or by any means without 
prior written permission from StepTechnica Co., Ltd.

HLS and CUnet Products are developed and manufactured by

StepTechnica Co., Ltd.
1-1-15 Tateno, Higashiyamato-shi, Tokyo 207-0021
https://www.steptechnica.com/
info@steptechnica.com

High speed SPI interface compatible CUnet device

MKY49 Data Sheet
Document No.: P10935-100
Issued: September 2025

©2025 StepTechnica Co., Ltd.


	CONTENTS
	Figures
	Tables
	1	General description
	1.1	Type number
	1.2	Pin descriptions
	1.2.1	Pin assignment
	1.2.2	Pin functions
	1.2.3	Electrical ratings

	1.3	Precautions for circuit designs
	1.3.1	General precautions
	1.3.2	Handling/terminating pins
	1.3.3	Handling/terminating unused pins
	1.3.4	Important points on power supply scheme
	1.3.5	Pin states at resetting
	1.3.6	Connecting a crystal unit
	1.3.7	Limitations applied at the time of power-up


	2	CPU interface
	2.1	SPI commands
	2.1.1	Read
	2.1.2	Write

	2.2	Basic operations
	2.2.1	Single SPI mode
	2.2.2	Quad SPI mode

	2.3	Access speed
	2.4	Precautions for wiring

	3	Electrical characteristics
	3.1	Absolute maximum ratings
	3.2	Operating conditions
	3.2.1	Operating supply voltage
	3.2.2	Crystal oscillator pin
	3.2.3	External clock input OSCI (OSCO open)

	3.3	DC characteristics
	3.3.1	Operating power supply current
	3.3.2	Input pin 1 (Type-A)
	3.3.3	Input pin 2 (Type-B)
	3.3.4	Input pin 3 (Type-C)
	3.3.5	I/O pin 1 (Type-D)
	3.3.6	I/O pin 2 (Type-E)
	3.3.7	I/O pin 3 (Type-F)
	3.3.8	Output pin 1 (Type-G)

	3.4	Analog characteristics
	3.4.1	Internal oscillation
	3.4.2	Power-on-reset

	3.5	AC characteristics
	3.5.1	Reset
	3.5.2	SPI interface
	3.5.3	Transfer rate timing


	4	Appendix
	4.1	Package dimensions
	4.2	Reference land patterns for QFN
	4.3	Recommended thermal conditions

	Revision History

