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E CORERIVERSemiconductor reserves the right to make corrections, modifications, enhancement§; improvements, and other
changesto its products and services at any time and to discontinue any product or service without notice.

E Customers should obtain the latest relevant information before placing orders and should verify that such information. is
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E The CORERIVERSemiconductor products listed in this document are intended for usage in general electronics applications.
These CORERIVERSemiconductor products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury.
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1. What is RingCore Family?
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3. Block Diagram
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E 8-bit Turbo 80C52 Architecture
H 4 Cycles/ 1 Machine Cycle
H Instruction level Compatible with Intel 80C52

& 1kB EPROMIncluding 256B User EEPROM)
kd 128B Internal RAM
8 Operating Voltage : +2.7V to +3.7V

Q Operating Frequency
H Max. 12MHz @+3.3V

Q Max. Programmable 4 1/0 Pins

H Pullup Control, Push-pull Output
H TTL & CMOS Compatible Logic Levels

8 Low Voltage Detector (LVD) : +2.7V

S Internal RING Osc. with Calibration Function
B 12MHz ( 3%) @+3.3V

Q 26-bit Programmable Watchdog Timer
S Supporting ISP / I1AP / MDS
Q One 16-bit Timer / Counters

kd 1-channel 12C Comm.

r) CORERIVER semiconductor Co., Ltd.

&4 5 interrupt Sources

B Timer 0, WDT, LVD, I2C
E 1 External Interrupt Sources : Both Edge / Level
E Two-level Interrupt Priority

Q Reset Sources

E On-chip Power-On-Reset (POR)
E Low Voltage Detector Reset (LVR)
E Watchdog Timer Reset

ks Power Down Wake-up Sources

H Reset Sources
+ 1 External Interrupt (Level Detect)

8 Power Consumption

H Active Current
H Idle Current
H Stop Current

: Max. 28mA @+3.3V, 2MHz
: Max. 6.5mA @+3.3V, 2MHz
: Max. 1uA @+3.3V (All Clock OFF)

S E.S.D. Protection up to 2,000V
S Latch-up Protectionup to  200mA

S Package
H 16-MLF (4mm X 4mm)
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5. Pin Configurations : 16-M\F

8 Ordering Information : RingCoreML16IP
& ISP/MDS  : 1 Channel

8 I2C Comm. : 1 Channel

Q I/O : 4 Pins

PWM /P0.0
N/C
N/C
N/C

ISP / MDS Pin Configuration

VDD (#6)

VSS(#7, Bottom PAD)
SCL(#13)

SDA(#12)

[ 16 -pin MLF : 4mm X 4mm, 0.65mm Pin Pitch ]
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6. Pin Descriptions

ABit Programmable 1/O with Schmitt Trigger
- Optional Pullup Control Enable
- Open-drain Output (Default)
- Push-pull Output
1 P0.0 / PWM I/0 APWM input sets desired vibration magnitude (1% to 99%) P0.0 / PWM
with Pull-down.
-1%  : Full Braking
-50% : No Vibration
- 99% : Full Vibration
VDN 0] ANegative Actuator Connector
VDD Power APower Supply
VSS Power APower Ground with Bottom PAD
VDP (0] APositive Actuator Connector
ABit Programmable 1/0O with Schmitt Trigger
- Optional Pullup Control Enable
- Open-drain Output (Default)
- Push-pull Output
A Serial Data for 12C Comm.
A Serial Data for ISP Download
ABit Programmable I/O with Schmitt Trigger
- Optional Pullkup Control Enable
- Open-drain Output (Default)
- Push-pull Output
A Serial Clock for 12C Comm.
A Serial Clock for ISP Download.
14 TCLK I ATest Clock Input
15 GAIN | AResistgr to VDN sets DC Gain, -
A Capacitor to VDN sets Output Filter Frequency
ABit Programmable /O with Schmitt Trigger
- Optional Pulkup Control Enable
- Open-drain Output (Default)
- Push-pull Output
ATurns the Circuit ON
AExternal Interrupt Input
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12 P0.3/ SDA I/0 P0.3/ SDA

13 P0.2/ SCL I/0 P0.2 / SCL
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