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GENERAL DESCRIPTION

The ML630Q791 is a high-performance low power 32-bit microcontroller optimized for the control of various sensor ICs.
Equipped with a 32-bit CPU core Cortex®-Mo0, it implements a 128 KB flash memory, 16 KB RAM, rich interfaces used to
control various sensors, and host interface with the 512-byte communication register in a very compact package. The
ML630Q791 can efficiently control the power consumption of the whole system by separating the sensor control function from
the application processor, and its high performance permits sensor-fusion using accelerometers, magnetic field sensors and gyro
sensors, which makes it an ideal sensor control microcontroller for smart phones.

FEATURES

e CPU
— 32-bit RISC CPU (ARM® Cortex®-M0)
— Thumb®Thumb®-2 instruction supported
— Serial Wire Debug (SWD) port support

e Internal memory
— 128 KB FLASH ROM (32K x 32-bit)
— 16 KB SRAM (4K x 32-bit)

e Interrupt controller
— Non-maskable interrupt: 1 source
— Maskable interrupt: 21 sources

Internal sources: 14 (Timer: 8, PWM: 1, 12C: 2, HOSTIF: 1, Arithmetic circuit: 1, UART: 1)
External sources: 7

e Timer / Counter
— 8-bit auto-reload timer x 8channels
— 16-bit pulse width modulation(PWM) x 1channel
— Watchdog timer (WDT) x 1channel

e Serial interface
— 12C interface with master function x 2channels (including 8-bit, 32-stage FIFO)
— UART interface x 1channel (two-wire, full duplex communication, including 8-bit, 32-stage FIFO)

e Host interface
— Serial interface with slave function (SP1/12C selectable) x 1channel
— Interrupt to a host processor
— 512Byte FIFO RAM

e General-purpose /0 port
— 7-bit input/output port x 1channel
— External Interrupt function

e Arithmetic circuit

— Root and Division operations support RO H m

SEMICONDUCTOR

e Flash Programming Function
— Hardware remap function support
— ISP(In System Programming) support

ARMCORTEX

Processor Technology

ARM, Cortex and Thumb are registered trademarks of ARM Limited
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e Operation mode and power management function
— CPU operation mode
Supports high- and low-speed clock operation.
— Sleep mode
Stops clock of CPU.
— SleepDeep mode
Stops clock of CPU and all peripheral blocks.

e Input clock
— 32.768 kHz (External clock input)

e Power supply voltage

— Vb 117V to 1.9V

— Digital core section : 1.35V to 1.65V (supplied by the internal voltage regulator)
e Power consumption

— High-speed operation (32MHz) : 5.0mA

— SleepDeep mode : 2.5uA

e Operating frequency
— High-speed clock: 32 MHz (generated by internal FLL from input clock)
— Low-speed clock: 32.768 kHz

e Operating temperature
— -40°C to 85°C

e Package
— 20-pin WL-CSP 0.4mm pitch (2.1 mm x 1.8 mm)
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BLOCK DIAGRAM

SWD > CPU
swc | (Cortex®-Mo)
Program General
BRMP ——p| Memory < > . R -Purpose 1/0
(Flash) 128KB < » 7bit 1ch <+—> PAO to PA6
RAM 16KB | quep (SDA_S*1
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*1 Selectable 12C or SPI interface
*2 Secondary function
*3 Tertiary function
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PIN CONFIGURATION

PA4 PA5 SDAO_M SCLO_M
PA3 PA2 BRMP VPP
GND PAO SWD SWC

VDDL PAl SDA_S CLK
VDD RESET N PA6 SCL_S

D C B A

20-pin WL-CSP Package

(Bottom View)
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PIN FUNCTION
Pin List

PIN Primary Function Secondary Function Tertiary Function
No. Symbol 1/0 I‘\S’(:astzt Function Symbol I/O Function Symbol 1/0 Function
D3 GND — — Power Supply — — — — — —
D1 VDD — — Power Supply — — — — — —
D2 VDDL — — Power Supply — — — — — —
A2 CLK | HZ SYSTEM — — — — — —
B4 BRMP | PD SYSTEM — — — — — —
A3 SWC | PU DEBUG I/F — — — — — —
B3 SWD 10 PU DEBUG I/F — — — — — —
C1l RESET_N | PU SYSTEM — — — — — —
Al SCL_S*1 |

SCLK_S | HZ HSTIF — — — — — —
B2 SDA_S*1 10

SDIO_S 10 HZ HSTIF — — — — — —

SDI_S [

D5 PA4 10 HZ GPIO SCS S | HSTIF — — —
C5 PA5 10 HZ GPIO SDO_S ©) HSTIF — — —
B5 SDAO M 10 HZ 12C0 — — — — — —
A5 SCLO_M (0] HZ 12C0O — — — — — —
C4 PA2 10 HZ GPIO RXDO | UART — — —
D4 PA3 10 HZ GPIO TXDO @) UART — — —
C3 PAO 10 HZ GPIO SDA1 M 10 12C1 PWMO 10 PWM
Cc2 PAl 10 HZ GPIO SCL1 M @) 12C1 INT1_S O HSTIF
Bl PA6 10 HZ GPIO INTO_S @) HSTIF — — —
A4 VPP — — TEST — — — — — —

*1 The used pin is determined by the HSTIF setting.
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Pin Description
Power Supply

Pin name 1/0 Description Polarity
GND — 10/core GND —
VDD — 10 power supply —
VDDL — Core power supply (generated by internal regulator) —
SYSTEM

Pin name 1/0 Description Polarity
CLK I External clock input (32.768kHz) —
BRMP I Remap control input (for firmware update) —

Based on the BRMP pin setting at the time of the reset release,

BankO is remapped.
RESET_N System reset input Negative
DEBUG Interface

Pin name 1/0 Description Polarity
SWC [ Serial clock of Serial Wire Debug Port —
SWD 10 Serial 1/0 data of Serial Wire Debug Port —
Host Interface(HSTIF)

Pin name 1/0 Description Polarity
SCL_S™? [ SCL of 12C slave interface —
SDA_S*? IO SDA of 12C slave interface —
SCLK_S [ SCLK of SPI slave interface —
SDIO_S 10 SDI and SDO of SPI slave interface in 3-wired mode —
SDI_S [ SDI of SPI slave interface in 4-wired mode —
SCS_S [ SCS of SPI slave interface "
SDO_S (0] SDO of SPI slave interface in 4-wired mode —
INTO_S (0] InterruptO output for host interface Negative
INT1 S (0] Interruptl output for host interface Negative

*1 The polarity can be set by the software.
*2 3.6V tolerant in case of I°C interface.
12C master interface

Pin name 1/0 Description Polarity
SDAO_M* 10 SDA of 12C0 master interface —
SCLO_M* (0] SCL of 12C0 master interface —
SDAl_M* 10 SDA of 12C1 master interface —
SCLl_M* (0] SCL of 12C1 master interface —

* 3.6V tolerant.
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UART

Pin name 1/0 Description Polarity
RXDO [ UART receive data —
TXDO (0] UART transmit data —
PWM

Pin name 1/0 Description Polarity
PWMO 10 Output: PWM interface —

Input: PWM and timer clock input

GPIO

Pin name 1/0 Description Polarity
PAO to PA6 10 GPIO (External interrupt function available) —
TEST

Pin name 1/0 Description Polarity
VPP — FLASH test pin —
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TERMINATION OF UNUSED PINS

Pin Recommended pin handling
VPP Open
BRMP Open
SWC Connect a pull-up resistor. (Recommended)
SWD Connect a pull-up resistor. (Recommended)
SCL_S Connect a pull-down resistor.
SDA_S Connect a pull-down resistor.
PAO to PA6 Open (Note)
SDAO_M, SCLO M Connect a pull-up resistor.

[Note:]

It is recommended to set the unused input ports and input/output ports to the input mode with pull-down/pull-up resistor or the
output mode since the supply current may become excessively large if the pins are left open in the high impedance input setting.
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HOST INTERFACE

The ML630Q791 controls various sensors via the host interface. The host interface provides selectable 12C/SPI interface and

interrupt signals to the host processor, and includes an register address space and an 512Byte FIFO.

Register Map

Writ@ddresRsea d Name Symbol RW Size \I/n;:i
0x00 0x80 Configuration register CFG R/W 8 0x00
0x01 0x81 reserved — — — —
0x02 0x82 interrupt mask register 0 INTMSKO R/W 8 OxFF
0x03 0x83 interrupt mask register 1 INTMSK1 R/W 8 OxFF
O0x04~ 0x84~ reserved — — — —
0x08 0x88
— 0x89 Operation status register STATUS R/— 8 OxFE
— Ox8A | Error code register 0 ERRORO R/— 8 0x00
— 0x8B Error code register 1 ERROR1 R/— 8 0x00
— 0x8C | interrupt request register O INTREQO R/— 8 0x00
— 0x8D | interrupt request register 1 INTREQ1 R/— 8 0x00
OxOE~ | OxBE~ reserved — — — —
OxOF Ox8F
0x10 0x90 FIFO register FIFO R/W 8 OxXX
Ox11~ Ox91~ reserved — — — —
Ox1F 0x9F
0x20 0xAO0 Parameter register OF PRMF R/W 8 0x00
0x21 OxAl Parameter register OE PRME R/W 8 0x00
0x22 OxA2 Parameter register 0D PRMD R/W 8 0x00
0x23 0xA3 Parameter register 0C PRMC R/W 8 0x00
0x24 OxA4 | Parameter register 0B PRMB R/W 8 0x00
0x25 OxA5 Parameter register OA PRMA R/W 8 0x00
0x26 OxA6 Parameter register 09 PRM9 R/W 8 0x00
0x27 OxA7 Parameter register 08 PRM8 R/W 8 0x00
0x28 OxA8 Parameter register 07 PRM7 R/W 8 0x00
0x29 0xA9 Parameter register 06 PRM6 R/W 8 0x00
0x2A OxAA | Parameter register 05 PRM5 R/W 8 0x00
0x2B OxAB | Parameter register 04 PRM4 R/W 8 0x00
0x2C OxAC | Parameter register 03 PRM3 R/W 8 0x00
0x2D OxAD | Parameter register 02 PRM2 R/W 8 0x00
0x2E OxXAE | Parameter register 01 PRM1 R/W 8 0x00
Ox2F OxAF | Parameter register 00 PRMO R/W 8 0x00
0x30 0xBO | Command register 0 CMDO R/W 8 0x00
0x31 0xB1 | Command register 1 CMD1 R/W 8 0x00
0x32 0xB2 | Command entry register ENT R/W 8 0x00
Ox33~ | OxB3~ reserved — — — —
O0x3F OxBF
— 0xCO | Result register 00 RSLTO0 R/— 32 0x00
— OxC1l | Resultregister 01 RSLTO1 R/— 32 0x00
— 0xC2 | Result register 02 RSLTO02 R/— 32 0x00
— 0xC3 | Result register 03 RSLTO3 R/— 32 0x00
— 0xC4 | Result register 04 RSLTO4 R/— 32 0x00
— OxC5 | Result register 05 RSLTO5 R/— 32 0x00
— 0xC6 | Result register 06 RSLTO06 R/— 32 0x00
— 0xC7 | Result register 07 RSLTO7 R/— 32 0x00
— 0xC8 | Result register 08 RSLTO8 R/— 32 0x00
— 0xC9 | Result register 09 RSLTO09 R/— 32 0x00
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WritiddreSSea d Name Symbol R/W Size \I/:I\?i
— OxCA | Result register OA RSLTOA R/— 32 0x00
— OxCB | Result register OB RSLTOB R/— 32 0x00
— OxCC | Result register 0C RSLTOC R/— 32 0x00
— OxCD | Result register 0D RSLTOD R/— 32 0x00
— OXCE | Result register OE RSLTOE R/— 32 0x00
— OXCF | Result register OF RSLTOF R/— 32 0x00
— 0xDO | Result register 10 RSLT10 R/— 32 0x00
— 0xD1 | Resultregister 11 RSLT11 R/— 32 0x00
— 0xD2 | Result register 12 RSLT12 R/— 32 0x00
— 0xD3 | Result register 13 RSLT13 R/— 32 0x00
— 0xD4 | Result register 14 RSLT14 R/— 32 0x00
— 0xD5 | Result register 15 RSLT15 R/— 32 0x00
— 0xD6 | Result register 16 RSLT16 R/— 32 0x00
— 0xD7 | Result register 17 RSLT17 R/— 32 0x00
— 0xD8 | Result register 18 RSLT18 R/— 32 0x00
— 0xD9 | Result register 19 RSLT19 R/— 32 0x00
— OxDA | Result register 1A RSLT1A R/— 32 0x00
— OxDB | Result register 1B RSLT1B R/— 32 0x00
— OxDC | Result register 1C RSLT1C R/— 32 0x00
— 0xDD | Result register 1D RSLT1D R/— 32 0x00
— OxDE | Result register 1E RSLT1E R/— 32 0x00
— OxDF | Result register 1F RSLT1F R/— 32 0x00
— OxEO Result register 20 RSLT20 R/— 32 0x00
— OxE1 Result register 21 RSLT21 R/— 32 0x00
— OxE2 Result register 22 RSLT22 R/— 32 0x00
— OxE3 Result register 23 RSLT23 R/— 32 0x00
— OxE4 | Result register 24 RSLT24 R/— 32 0x00
— OxE5 Result register 25 RSLT25 R/— 32 0x00
— OxE6 Result register 26 RSLT26 R/— 32 0x00
— OxE7 Result register 27 RSLT27 R/— 32 0x00
— OxE8 Result register 28 RSLT28 R/— 32 0x00
— OxE9 Result register 29 RSLT29 R/— 32 0x00
— OXEA | Result register 2A RSLT2A R/— 32 0x00
— OxEB | Result register 2B RSLT2B R/— 32 0x00
— OxEC | Result register 2C RSLT2C R/— 32 0x00
— OxED | Result register 2D RSLT2D R/— 32 0x00
— OXEE | Result register 2E RSLT2E R/— 32 0x00
— OxEF | Result register 2F RSLT2F R/— 32 0x00
— OxFO Result register 30 RSLT30 R/— 32 0x00
— OxF1 Result register 31 RSLT31 R/— 32 0x00
— OxF2 Result register 32 RSLT32 R/— 32 0x00
— OxF3 Result register 33 RSLT33 R/— 32 0x00
— OxF4 Result register 34 RSLT34 R/— 32 0x00
— OxF5 Result register 35 RSLT35 R/— 32 0x00
— OxF6 Result register 36 RSLT36 R/— 32 0x00
— OxF7 Result register 37 RSLT37 R/— 32 0x00
— OxF8 Result register 38 RSLT38 R/— 32 0x00
— OxF9 Result register 39 RSLT39 R/— 32 0x00
— OxFA | Result register 3A RSLT3A R/— 32 0x00
— OxFB | Result register 3B RSLT3B R/— 32 0x00
— OxFC | Result register 3C RSLT3C R/— 32 0x00
— OxFD | Result register 3D RSLT3D R/— 32 0x00
— OxFE | Result register 3E RSLT3E R/— 32 0x00
— OxFF Result register 3F RSLT3F R/— 32 0x00

10/25



LAPIS Semiconductor Co., Ltd. FEDL630Q791-01

ML630Q791
Configuration Register CFG
7 6 5 4 3 2 1 0
CFG REGMD — INTPWI[1:0] INT1EN INTLVL — —
R/W R/W — R/W R/W R/W R/W — —
Initial Value 0 0 0 0 0 0 0 0
REGMD:

This bit shows the register access mode of the serial interface (SP1/12C). When set to "0", the internal address is incremented
by 1 each time a 1-byte data is transmitted/received. When set to "1", the address is fixed to the same address.

INTPW[1:0]:
This bit indicates the pulse width setting when the interrupt signal is a pulse signal.
If the pulse width is set to 500[ns] or longer, an interrupt pulse may not be output depending on the timing when the CPU
writes to the interrupt request register.
In this case, use the level output as the interrupt signal instead of the pulse output.

INTPW[1:0] Description
00 250[ns] (4 MHz cycle) (initial value)
01 500[ns] (2 MHz cycle)
10 1000[ns] (1 MHz cycle)
11 2000[ns] (500 kHz cycle)

INTLEN:
Controls the INT1_S interrupt signal.

INT1EN Description
0 INT1_S pin is merged with INTO_S to be output (initial value)
1 INT1_S pin is enabled

INTLVL:
Sets the interrupt level. Set to "0" for pulse output, or set to "1" for level output.
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Interrupt Mask Register INTMSK n(n=0, 1)

7 6 5 4 3 2 1 0

INTMSKO MSKO[7] | MSKO[6] | MSKO[5] | MSKO[4] | MSKO[3] | MSKO[2] | MSKO[1] | MSKOIO]

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 1 1 1 1 1 1 1 1
7 6 5 4 3 2 1 0

INTMSK1 MSK1[7] | MSK1[6] | MSK1[5] | MSK1[4] | MSK1[3] | MSKL1[2] | MSKL[1] | MSK1[0]

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 1 1 1 1 1 1 1 1
MSKO[7:0]:

Masks the interrupt notification to the host processor by the interrupt request register (INTREQO). Set to "1" to mask the
interrupt notification by REQO[n] bit of INTREQO.Set to "0" not to mask the interrupt notification.

MSK1[7:0]:

Masks the interrupt notification to the host processor by the interrupt request register (INTREQL). Set to "1" to mask the
interrupt notification by REQ1[n] bit of INTREQZ1.Set to "0" not to mask the interrupt notification.
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Operation Status Register STATUS

7 6 5 4 3 2 1 0
STATUS ST[7] ST[6] ST[5] ST[4] ST[3] ST[2] ST[1] ST[0]
R/W R/I— R/I— R/I— R/I— R/— R/— R/— R/I—
Initial Value 0 0 0 0 0 0 0 0
ST[7:0]:

Indicates the status of sensor measurement.

Error Code Register ERROR N (n=0, 1)

7 6 5 4 3 2 1 0
ERRORnN ERn [7] ERn [6] ERn [5] ERn [4] ERn [3] ERn [2] ERn [1] ERn [0]
R/W R/I— R/I— R/I— R/I— R/— R/— R/— R/I—
Initial Value 0 0 0 0 0 0 0 0
ER n[7:0]:

Indicates the interrupt source to the host processor. Each bit of this register is cleared by being read by the host processor.

Interrupt Request Register INTREQn (n =0, 1)

INTREQn

R/W

Initial Value

REQN[7:0]:

7 6 5 4 3 2 1 0
REQnN [7] REQnN [6] REQn [5] REQnN [4] REQnN [3] REQnN [2] REQnN [1] REQnN [0]
RI— RI— RI— RI— RI— RI— RI— RI—

0 0 0 0 0 0 0 0

Indicates the interrupt source to the host processor. Each bit of this register is cleared by being read by the host processor.

FIFO Register FIFO

FIFO

R/W

Initial Value

FIFO [7:0]:

7 6 5 4 3 2 1 0
FIFO [7] FIFO [6] FIFO [5] FIFO [4] FIFO [3] FIFO [2] FIFO [1] FIFO [0]
RIW RIW RIW RIW RIW RIW RIW RIW
X X X X X X X X

This register indicates the command processing results.This register is FIFO structure and read the data of given size.

When doing firmware update, the data with max 512 Byte unit input is available.
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Parameter Register PRMn (n = 00 to OF)

7 6 5 4 3 2 1 0
PRMn PRMN[7] PRMn [6] PRMn [5] PRMn [4] PRMn [3] PRMn [2] PRMn [1] PRMn [0]
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
PRMn[7:0]:

This register sets the parameters of commands.

Command Register CMDn (n =0, 1)

7 6 5 4 3 2 1 0
CMDn CMDnN[7] CMDn[6] CMDn[5] CMDn[4] CMDn[3] CMDn[2] CMDn[1] CMDn[0]
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
CMDn[7:0]:

This register sets the measurement conditions of sensors and inputs commands such as measurement start/stop.

Command Entry Register ENT

7 6 5 4 3 2 1 0
ENT — — — — — — — ENT
RIW — — — — — — — RIW
Initial Value 0 0 0 0 0 0 0 0
ENT:

After a command is set, set this bit "1" to notify the CPU of the command. When the CPU receives the command, this bit is

cleared.

Result Register RSLT n (n =00 to 3F)

7 6 5 4 3 2 1 0
RSLTn RSLTN[7] RSLTn [6] RSLTn [5] RSLTn [4] RSLTn [3] RSLTn [2] RSLTn [1] RSLTn [0]
R/W R/I— R/I— R/I— R/I— R/— R/— R/— R/I—
Initial Value 0 0 0 0 0 0 0 0
RSLTn[7:0]:

This register indicates the command processing results.
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ABSOLUTE MAXIMUM RATINGS
(GND=0V)

Parameter Symbol Condition Rating Unit
Power supply voltage .

(Digital 1/0) Vop Ta=25°C 0.3t0 4.6 \%
Power supply voltage .

(Digital CORE) VoL Ta=25°C 0.3t0 1.8

Input voltage ViN Ta=25°C -0.3t04.6 \%

Output voltage Vour Ta=25°C -0.3t04.6 \%
Output current lout Ta=25°C -10to 10 mA

Power dissipation PD Ta=25°C 0.8 W

Storage temperature Tste — -55to 150 °C

RECOMMENDED OPERATION CONDITIONS
(GND=0V)
(GND=0V)

Parameter Symbol Condition Range Unit
Ambient temperature Ta — -40 to 85 °C
Power supply voltage Vop — 1.7t01.9 \%

Input voltage Vino = 0 to Voo \

P 9 Vin1 *1 0to 3.6 Vv
Input clock frequency foik — 32.768+1% kHz

VDDL plq external L . 2 2+50% uF

capacitance
*1 SCL_S, SDA_S, SDAO_M, SCLO_M, PAO, PA1 using as I2C bus interface.
OPERATING CONDITIONS OF FLASH MEMORY
(GND=0V)

Parameter Symbol Condition Range Unit
Ambient temperature Ta — -40 to 85 °C
Power supply voltage Vop — 1.7t01.9 \%

Rewrite count Cep — 1000 times
Data retention Ybr — 10 years
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ELECTRICAL CHARACTERISTICS

DC Characteristics (1/2)
(Vop=1.7 to 1.9V, GND=0V, Ta=-40 to 85°C)
. Standard value i
Parameter Symbol Condition - Unit
Min. Typ. Max.
Power consumption IDD2 | CPU stop *1 — 25 120 LA
(Sleep)
Power consumption IDD3 | CPU 32.768kHz operation *1 — 05 0.7 mA
(Low-speed operation)
Power consumption IDD4 | CPU 32MHz operation — 5.0 6.5 mA
(High-speed operation)
Feos\';'te)r consumption (At \hh e | RESETN pin is Low — 0.4 06 mA

*1 operate with the low-speed clock and stop the high-speed clock (FLL). Peripherals except HostlIF are initial state.

DC Characteristics (2/2)
(Vop=1.7 to 1.9V, GND=0V, Ta=-40 to 85°C)
. Standard value )
Parameter Symbol Condition Min. Typ. Moo, Unit
Output voltage 1 VOH1 — — — —
(SDAO_M, SCLO_M
PAO?, PAL™ VOL1 | IOL =3mA — — Voo v
SCL S, SDA S?) x0.2
Vbb
Output voltage 2 VOH2 IOH = -2mA 045 — — v
(Other pins) VOL2 IOL = 2mA — — 0.45
Output leakage I00H VOH - \_/DD — — 1
(in high-impedance state) uA
100L VOL =0V 1 . .
(in high-impedance state)
IIH1Z VIH = Vpp — — 1
input current 1 L1z VIL = GND 1 — — A
lH1 VIH = Vop (pull-down) 2 — 200
IIL1 VIL = GND (pull-up) -200 — -2
| oy | = | -
Input voltage Voo \%
VIL1 — — — « 0.3

*1 Output voltage 1 shows the characteristic in case the secondary pin function (12C) is selected.
*2 Output voltage 1 shows the characteristic in case 12C is selected for host interface.
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AC Characteristics (Clock)

(Vbp=1.7 to 1.9V,GND= 0V, Ta=-40 to 85°C)

Parameter Symbol Condition X Standard value Unit
Min. Typ. Max.

Input clock frequency foik — T{;} 32.768 I}llf;o kHz
HigIEF;uutlgtlao\(/:vli(dth TewH — Ti/fm 15.259 I;./E;o HS
LO\I/U z:tlsctlaov(\:/li(dth Tetk — Ti/;) 15.259 HE;O HS

System clock frequency fsvs fok = 32.768kHz Tg;z 32 Ig(;) MHz
o T | ewmmes | - = 1 om
FL(t:‘;ti;’Sttii\?:ﬁgr:)e Tee forx = 32.768KHzZ — 75 — us

CLK

(clock input pin)

4

TpLL1,

Tewk

TrL2

| &

*Tewk = ek

N

:E Tsvs E

*Tsys = 1/fsys

o O\

AC Characteristics (Reset)

(Vop=1.7 to 1.9V, GND= 0V, Ta=-40 to 85°C)

Standard value

Parameter Symbol Condition X Unit
Min. Typ. Max.
Reset pulse width Prst — 400 — _
Reset noise elimination s
. PNRrsT — — — 0.1 H
pulse width
RESET_N VIL1 VIL1 ;/ Q:/ILl

Prst

1(——-):
RESET_N pin reset

<_> PNrsT

Reset noise elimination
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AC Characteristics (UART)

(Vop=1.7 to 1.9V, GND=0V, Ta=-40 to 85°C)

. Standard value )
Parameter Symbol Condition - Unit
Min. Typ. Max.
Transferring baud-rate trerT — — BRT*! — S
. BRT* n BRT*
Receiving baud-rate trBRT — 3% BRT 3% S

*1 Baud rate period (including the error of the clock frequency selected) set with the UARTO baud rate register
(UAOBRTL,H) and the UARTO mode register 0 (UAOMODO).

trerT

TXDO

A

e

trBRT

RXDO

pe

e
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AC Characteristics (Host Interface: 12C Slave Interface)

(Vbp=1.7 to 1.9V, GND=0V, Ta= -40 to 85°C)

Standard value

Parameter Symbol Condition X Unit
Min. Typ. Max.
SCL_S clock frequency fscL — — — 400 kHz
SCL_S hold time N o 06 . o s
(start/restartcondition) HD:STA ) W
SCL_S "L" level time tLow — 1.3 — — us
SCL_S "H" level time tHiGH — 0.6 — — us
SCL_S setup time
" . tsu: — 0.6 — — S
(restart condition) SUSTA H
SDA_S hold time tHD:DAT — 0 — — ns
SDA_S setup time tsu:pAT — 0.1 — — us
SDA_S setup time
| . tsu: — 0.6 — — S
(P: Stop condition) SUSTO W
Bus free time tuF — 1.3 — — us
Start Restart Stop
condition condition condition
<> < S
SDA S >< A -
SCL_S T, A % | L 1 a 7
| 3 | L st
tHp:sTA ttow  tHiGH tsu:sta tHD:sTA tsupaT  tHD:DAT
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AC Characteristics (Host Interface: SPI Slave Interface)

(Vbp=1.7 to 1.9V, GND=0V, Ta= -40 to 85°C)

. Standard value .
Parameter Symbol Condition X Unit
Min. Typ. Max.

SCLK_S input cycle tscye — 250 — — ns
SCLK_S input pulse width tsw — 120 — — ns
tcst — 80 — — ns

SCS_S setup time
tcs2 — 80 — — ns
tcH1 — 80 — — ns

SCS_S hold time
tch2 — 80 — — ns
SCS_S input pulse width tew — 90 — — ns
SDO_S output delay time tsp — — — 100 ns
SDI_S input setup time tss — 60 — — ns
SDI_S input hold time tsH — 60 — — ns

SCLK_S™

SCLK_S

X XX Y
spo0_s ——— )(

§
Scs s )

*1 As for SPI, if Host keeps SCLK high while communication is standby, there are cases when this LS| cannot enter
SleepDeep mode until SCS_S becomes non-active.
*2  Either “High active” or “Low active” can be selected for polarity of SCS_S.
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AC Characteristics (12C Master Interface: Standard Mode 100 kHz)

(Vbp=1.7 to 1.9V, GND=0V, Ta= -40 to 85°C)

i Standard value )
Parameter Symbol Condition X Unit
Min. Typ. Max.
SCLn_M clock frequency fscL — — — 100 kHz
SCLn_M hold time
(start/restart thp:sTA — 4.0 — — us
condition)
SCLn_M "L" level time tLow — 4.7 — — us
SCLn_M "H" level time tHiGH — 4.0 — — us
SCLn_M setup time
(restart condition) tsu:sTA o 47 o o us
SDANn_M hold time tHD:DAT — 0 — — us
SDANn_M setup time tsu:pAT — 0.25 — — us
SDAN_M setup time
(P: Stop condition) lsusto o 4.0 o o us
Bus free time tBUF — 4.7 — — us

AC Characteristics (12C Master Interface: Fast Mode 400 kHz)

(Vpp=1.7 to 1.9V, GND=0V, Ta= -40 to 85°C)

Standard value

Parameter Symbol Condition X Unit
Min. Typ. Max.
SCLn_M clock frequency fSCL — — — 400 kHz
SCLn_M hold time
- tHD:ST
(start/restart — 0.6 — — us
o A
condition)
SCLn_M "L" level time tLOW — 1.3 — — us
SCLn_M "H" level time tHIGH — 0.6 — — us
SCLn_M setup time tSU:ST
" — 0.6 — — us
(restart condition) A
SDANn_M hold time tHD_IiDA — 0 — — us
SDAN_M setup time tSU_I:_DA — 0.1 — — us
SDAN_M setup time tSU:ST
o — 0.6 — — us
(P: Stop condition) (0]
Bus free time tBUF — 1.3 — — us
Start Restart Stop
condition condition condition
. < > — >
SDAN_M 7 A 7 . J
© S oo o %
1 i i ‘ ‘ : BUF
i ; | | i ! tsy-
tHp:sTA fLow  thiGu tsu:sta tHp:sTA tsupat  tappar o0

n=0,1
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AC Characteristics (Firmware update)

VDD

BRMP

RESET N

Min:400us _Min:0ns
UL LS

Min:400us _; Min:10ms

Power-on/Power-off

VDD

—>
Max:lo:ms Max:10ms
RESET_N
min:400us min:Ous
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PACKAGE DIMENSIONS
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NOTES:
1. THE DIMENSIONS ON PACKAGE OUTLINE INCLUDES THE TERMINAL SOLDER.
2. THE BALL PITCH MEANS THE DISTANCES BETWEEN THE TERMINAL CENTERS.

I
w2 | [od]
L |04
T

OO'OO

&0 Q

—le-ole-o-

O 000

olo o

D C|B A

~ 120.20+0.05 W

LAPIS Semiconductor Co. Ltd.

PACKAGE CODE | S-UFLGAZ20-1.84x2.14-0.40-W
PACKAGE MATERIAL | EPOXY RESIN | UNIT mm
BALL MATERIAL Sn/Ag/Cu DWG No. QSL-69037
REVISION 1
18t ISSUE 0112872014
REVISED

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in storage. Therefore,
before you perform reflow mounting, contact a ROHM sales office for the product name, package name, pin number, package
code and desired mounting conditions (reflow method, temperature and times).
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Edition Edition
PEDL630Q791-01 2014.5.15 - - Preliminary Edition issued
FEDL630Q791-01 2014.10.22 - - Final Edition issued

24/25



LAPIS Semiconductor Co., Ltd. FEDL630Q791-01

ML630Q791

Notes

1)

2)

3)

4)

5)

6)
7)

8)
9)

10)

11)

12)

13)

The information contained herein is subject to change without notice.

Although LAPIS Semiconductor is continuously working to improve product reliability and quality, semiconductors can
break down and malfunction due to various factors. Therefore, in order to prevent personal injury or fire arising from failure,
please take safety measures such as complying with the derating characteristics, implementing redundant and fire
prevention designs, and utilizing backups and fail-safe procedures. LAPIS Semiconductor shall have no responsibility for
any damages arising out of the use of our Products beyond the rating specified by LAPIS Semiconductor.

Examples of application circuits, circuit constants and any other information contained herein are provided only to illustrate
the standard usage and operations of the Products.The peripheral conditions must be taken into account when designing
circuits for mass production.

The technical information specified herein is intended only to show the typical functions of the Products and examples of
application circuits for the Products. No license, expressly or implied, is granted hereby under any intellectual property
rights or other rights of LAPIS Semiconductor or any third party with respect to the information contained in this
document; therefore LAPIS Semiconductor shall have no responsibility whatsoever for any dispute, concerning such rights
owned by third parties, arising out of the use of such technical information.

The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communication, consumer systems,
gaming/entertainment sets) as well as the applications indicated in this document.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified below), please contact and
consult with a LAPIS Semiconductor representative: transportation equipment (i.e. cars, ships, trains), primary
communication equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and
power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace equipment, nuclear power
control systems, and submarine repeaters.

LAPIS Semiconductor shall have no responsibility for any damages or injury arising from non-compliance with the
recommended usage conditions and specifications contained herein.

LAPIS Semiconductor has used reasonable care to ensure the accuracy of the information contained in this document.
However, LAPIS Semiconductor does not warrant that such information is error-free and LAPIS Semiconductor shall have
no responsibility for any damages arising from any inaccuracy or misprint of such information.

Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive.
For more details, including RoHS compatibility, please contact a ROHM sales office. LAPIS Semiconductor shall have no
responsibility for any damages or losses resulting non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries, you must abide by the
procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the US
Export Administration Regulations and the Foreign Exchange and Foreign Trade Act.
This document, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Semiconductor.

Copyright 2014 LAPIS Semiconductor Co., Ltd.

LAPIS Semiconductor Co.,Ltd.

2-4-8 Shinyokohama, Kouhoku-ku,
Yokohama 222-8575, Japan
http://www.lapis-semi.com/en/
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