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KM101LR05D/04D/03D

1.1 Product Summary

This LSI user's manual describes KM101LR05D/04D/03D.

The detail of product specification is described mainly about KM101LRO5D.

For the difference between each product, See [1.3 Comparison of Product Specification] and [1.4.1 Pin Configu-
ration].

Vppig voltage after reset release, oscillation stabilization wait time after reset release and ROM capacity vary

depending on the ROM name of each product. Table: 1.1.1 shows the difference of specifications between the
ROM name.

Table:1.1.1 Product Summary

Product Name ROM name * | Vpp1g Voltage after Oscillation stabiliza- | ROM (ReRAM) capacity
reset release tion wait time after (Program area/Data area)
reset release
KM101LR0O5D XW 11V 211/(fSRC/2) 62KB/ 2 KB
KM101LR04D
KM101LR03D XX S9KB/ 4 KB
XY 53 KB/ 8 KB
XZ 41 KB/ 16 KB
XA 1.8V 28/(fsrc/2) 62 KB/ 2KB
XB 59KB/ 4 KB
XC 53 KB/ 8 KB
XD 41 KB/ 16 KB

* ROM name: XA/XB/XC/XD/XW/XX/XY/XZ indicates the product that ReRAM is blank.

When using the debugger or programmer, set "Product name + ROM name"
‘ (e.g.: KM101LRO5DXA/XW) in the field "Product type" or "Microcomputer product type".
When "ROM name" is set incorrectly, connect error is occurred.
When nothing is set to "ROM name", XA/XW is selected.
(e.g.: KM101LR0O5D — KM101LRO5DXA/XW)
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KM101LR05D/04D/03D

1.2 Hardware Features

B Features

In this document, the divided clock and the frequency of it are described as follows:
Divided clock:Clock name/n (n: division ratio)

Frequency:  friock name

- CPU Core
- AM13L core
- LOAD-STORE architecture (3- or 4-stage Pipeline)

-Machine Cycle and Operating Voltage
- High-Speed mode
100 ns / 10 MHz (Max)(Vpp30:1.8 Vt0 3.6 V)
1.0 us/ 1 MHz (Max)(Vpp3p:1.3 Vto 3.6 V)

- Low-Speed Mode
25 us /40 kHz (Max)(Vppsp:1.1 Vto 3.6 V)

-Operating Mode
- NORMAL mode(High-Speed mode)
- SLOW mode (Low-Speed mode)
- HALT mode  (High-Speed/Low-Speed mode)
- STOP mode

- Embedded Memory
- ROM (ReRAM): 64 KB (Programmable area and Data area vary depending on the ROM name.
For details, see Table:1.1.1.)
- RAM: 4 KB

- ReRAM Specification
- Program voltage (Vpp3g): 1.8 Vt0 3.6 V
- Program cycles: 1000 times (Program area), 100000 times (Data area)
- Data is rewritable in bytes without data erase.

- Clock Oscillator (4 circuits)
- External Low-Speed Oscillation (SOSCCLK): 32.768 kHz (crystal or ceramic)
- External High-Speed Oscillation (HOSCCLK): up to 10 MHz (crystal or ceramic)
- Internal Low-Speed Oscillation (SRCCLK): 40 kHz + 20 % (Vppzp: 1.1 Vto 3.6 V)
- Internal High-Speed Oscillation (HRCCLK): 10/8 MHz + 3 % (Vpp3g: 1.8 Vt0 3.6 V)
1 MHz + 10 % (Vpp30: 1.3 V10 3.6 V)

- Internal Operating Clock
- System Clock (SYSCLK): 10 MHz (Max)
SYSCLK is generated by dividing HCLK or SCLK, and the division ratio is 1, 2, 4, 8, 16 or 32.
HCLK: HOSCCLK or HRCCLK
SCLK: SOSCCLK or SRCCLK
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- Interrupt Circuit
KM101LR05D/04D/03D: 31 internal interrupts (except for NMI)

8 external interrupts (IRQ interrupt: 7, KEY interrupt: 1)

- DMA (1 channel)

- Data transfer size:
- Maximum transfer counts:
- Activation trigger:

8 bits/16 bits
1023
external interrupts / internal interrupts / software (setting the DMA start bit)

- Watchdog Timer (WDT)
- Function: 1st watchdog time-out generates NMI, and 2nd consecutive time-out generates a LSI reset.

- Clock Source:

- Timer Counter:

WDTCLK (SOSCCLK or SRCCLK)

13 units

- General-purpose 8-bit timer (Timer 0/1/2/3/4/5): 6 units

- General-purpose 16-bit timer (Timer 7/8/9): 3 units

- 8-bit free-run (Timer 6) /Time-base timer: 1 unit each

- RTC time base timer (RTC-TBT): 1 unit

- Real Time Clock (RTC): 1 unit

<Timer 0>

- Function: Square wave output, additional pulse PWM output, event count,

- Clock Source:

<Timer 1 >
- Function:
- Clock Source

<Timer 2>
- Function:

- Clock Source:

<Timer 3 >
- Function:
- Clock Source

<Timer 4>
- Function:

- Clock Source:

<Timer 5 >
- Function:

- Clock Source:
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simple pulse width measurement
HCLK, HCLK/4, HCLK/16, HCLK/32, HCLK/64, SCLK, SYSCLK/2, SYSCLK/4,
or TMOIO input

Square wave output, event count, 16-bit cascade connection (connected with Timer 0)

: HCLK, HCLK/4, HCLK/16, HCLK/64, HCLK/128, SCLK, SYSCLK/2, SYSCLK/S,

or TM1IO input

Square wave output, additional pulse PWM output, event count,

simple pulse width measurement

HCLK, HCLK/4, HCLK/16, HCLK/32, HCLK/64, SCLK, SYSCLK/2, SYSCLK/4,
or TM2IO input

Square wave output, event count, 16-bit cascade connection (connected with Timer 2)

: HCLK, HCLK/4, HCLK/16, HCLK/64, HCLK/128, SCLK, SYSCLK/2, SYSCLK/S,

or TM3I0 input

Square wave output, additional pulse PWM output, event count,

simple pulse width measurement

HCLK, HCLK/4, HCLK/16, HCLK/32, HCLK/64, SCLK, SYSCLK/2, SYSCLK/4,
or TM4IO input

Square wave output, event count, 16-bit cascade connection (connected with Timer 4)
HCLK, HCLK/4, HCLK/16, HCLK/64, HCLK/128, SCLK, SYSCLK/2, SYSCLK/8,
or TMSIO input
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<Timer 6>
- Function: One-minute timer can be generated in combination with a time base timer.

- Clock Source: HCLK, HCLK/27, HCLK/2!3, SYSCLK, SCLK, SCLK/27 or SCLK/2!3

<Time Base Timer>
- Function: An interrupt can be generated at a given set time.
- Clock Source: HCLK or SCLK

- Interrupt generation cycle: 2N/fHCLK, zN/fSCLK (N=7,8,9,10, 12,13, 14, 15)

<Timer 7>

- Function: Square wave output, PWM output (duty/cycle are programmable), one-shot pulse output,
IGBT output, event count, and input capture

- Clock Source: Generated clock by dividing HCLK, SYSCLK, SCLK, or TM710 input by 1, 2, 4 or 16.

<Timer 8 >
- Function: Square wave output, PWM output (duty/cycle are programmable), event count,
and input capture
- Clock Source: Generated clock by dividing HCLK, SYSCLK, SCLK, or TMSIO input by 1, 2, 4 or 16.

<Timer 9 >
- Function: Square wave output, PWM output (duty/cycle are programmable), event count,
and input capture
- Clock Source: Generated clock by dividing HCLK, SYSCLK, SCLK, or TM91O input by 1, 2, 4 or 16.
* KM101LRO3D cannot be used square wave output, PWM output, event count and TM9IO.

<RTC time base timer (RTC-TBT)>
- Function: Clock generation for the Real Time Clock (RTC)

Frequency correction

(Correction Range: +488 ppm to +31220 ppm, Accuracy: approx. 0.48 ppm to 30.52 ppm)
- Clock Source: SOSCCLK or SRCCLK

<Real Time Clock (RTC)>
- Function: Calendar calculation, adjustment of leap year
Periodic interrupt (0.5 s, 1 s, 1 min or 1 hour)
Alarm0 interrupt (date/hour/minute), Alarm1 interrupt (month/day/hour/minute)

- Buzzer Output/Inverted Buzzer Output
- Output frequency: fiye x/2M (M =9, 10, 11, 12, 13, 14), fgo /2N (N =3, 4)

- Serial Interface: 4 units

<Serial Interface 0, 1> (Full duplex UART/Clock synchronous serial)
- Function:
Full duplex UART:
Parity check, Detection of overrun error/framing error, Selectable transfer bits of 7 or 8
Clock synchronous serial (SPI compatible):
2,3 or 4-wire communication, MSB/LSB first selectable, multiple bytes transmission is available.
- Clock Source: external clock, dedicated baud rate timer

<Serial Interface 2, 3> (Multi-master IIC/Clock synchronous serial)
- Function:
Multi-master IIC
Clock synchronous serial (SPI compatible):
2,3 or 4-wire communication, MSB/LSB first selectable, multiple bytes transmission is available.
- Clock Source: external clock, dedicated baud rate timer

* KM101LRO3D
Serial Interface 3: Clock synchronous serial can be used in 2-wire communication only,
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and is not compatible with SPI. (Chip select pin is not assigned.)

- A/D Converter (ADC): 1 unit
- Resolution: 12 bits
- Analog signal input channel
KM101LRO5D: 8 channels
KM101LR04D: 6 channels
KM101LRO03D: 4 channels

- I/O ports
KM101LRO5D: 69 pins (selectable N-channel transistor drive strength: 55 pins)
KM101LR04D: 53 pins (selectable N-channel transistor drive strength: 41 pins)
KM101LRO3D: 37 pins (selectable N-channel transistor drive strength: 27 pins)

- Clock Output
- HCLK, SCLK, SYSCLK or RTCCLK can be output.

- Automatic Reset Circuit
- Low-voltage Detection Circuit (LVI)

- LCD Driver
<KM101LRO5D>
43 segment outputs, 4 common outputs (39 segment outputs, § common outputs)
Display mode: Static, 1/2 to 1/8 duty
Bias: 1/2, 1/3 (Built-in boost/ External resistor divider)
<KM101LR04D>
31 segment outputs, 4 common outputs
Display mode: Static, 1/2 to 1/4 duty
<KM101LR0O3D>
21 segment outputs, 4 common outputs
Display mode: Static, 1/2 to 1/4 duty

Dec 04, 2020 Page 5 Rev 1.90 (21705-019KE)



KM101LR05D/04D/03D

- Package
KM101LRO5D: TQFP080-P-1212(12 mm square, 0.5 mm pitch)
KM101LR04D: TQFP064-P-1010(10 mm square, 0.5 mm pitch)
KM101LRO3D: TQFP048-P-0707( 7 mm square, 0.5 mm pitch)

- Operating Ambient Temperature: Ta = -40 °C to 85 °C
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1.3 Comparison of Product Specification

KM101LR05D/04D/03D

Table:1.3.1 Functions

Function Specification KM101LR0O5D KM101LR04D KM101LR0O3D
Port 1/0 port 69 pins 53 pins 37 pins
N-channel transistor | 55 pins 41 pins 27 pins
drive strength
Interrupt Internal interrupt 31 31 31
External interrupt 8 8 8
(7: IRQO-6, 1: KEYO0-7) | (7: IRQO-6, 1: KEY1-7) | (7: IRQO-6, 1: KEY1-5)
Timer 5 Timer 1/0 TM5I0 TM5I0 TM5IO
Timer 9 Timer 1/0 TM9IO TM9IO -(*1)
Serial ~ N N
interface 1
Serial Serial communication | SBO3/SDA3 SBO3/SDA3 SBO3/SDA3
interface 3 | pins SBT3/SCL3 SBT3/SCL3 SBT3/SCL3
SBI3 SBI3 -
SBCS3 SBCS3 -
Clock synchronous 2, 3 or 4-wire 2, 3 or 4-wire 2-wire
SPI compatible \ \ -(*2)
Buzzer Buzzer output BUZ BUZ BUZ
/Inverted buzzer output | NBUZ NBUZ NBUZ
ADC Analog input 8 pins (ANO-7) 6 pins (AN2-7) 4 pins (AN2-5)
LCD driver | Segment output 43 pins (SEG0-42) 31 pins (SEG0-30) 21 pins (SEG0-20)
/39 pins (SEG4-42)
Common output 4 pins (COMO0-3) 4 pins (COMO0-3) 4 pins (COMO0-3)
/8 pins (COMO0-7)
Oscillation HOSCCLK HOSCCLK HOSCCLK
SOSCCLK SOSCCLK SOSCCLK
HRCCLK HRCCLK HRCCLK
SRCCLK SRCCLK SRCCLK
Package 80-pin TQFP 64-pin TQFP 48-pin TQFP

*1 Timer function is available.
*2 Chip select pin is not assigned.
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Table:1.3.2 Functions of I/O Port

KM101LR05D/04D/03D

o) KM101LRO5D KM101LR04D KM101LRO3D
Potl7]6|s5]ala|2|1]|0]l7]6|5]a|3]2|1]0]7|6]5]al3|2][1]0
Port0 [V [V VN[V V[V VYV IV -T-T- -1V - [-T- 1~
Portt [V [ N[NV VIV VYN[V VY- T- [V VY- -
por2 | v [N NNV NV VIV - - 1- - [V
Ports | ¥ [V [V [V V|V V[NV V[V Y
Portd [V [ V[V V[V VY[V VIV -T- - VYV
Ports [ N[ N[NNIV VIV - -1 - - YV - -1 -1 -
Pore [V [V V[V [V V[V V[V VYV -T-T-T- TV Y
Port7 [V VNIV -T- - T- V[V -T-1-1- TV V]V Y
Portg | - [ - [NV V[ V[V[V]-]- T[NV -T- TV Y]y
v :implemented /O port
\' :implemented I/O port (selectable N-channel transistor drive strength)
: not implemented
Table:1.3.3 Functions of LCD Control
/O KM101LRO5D KM101LR04D KM101LRO3D
Port | 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Port2| - |SEG|SEG|SEG|SEG|SEG|SEG|SEG| - |SEG| - - - - |SEG|SEG| - |SEG| - - - - - -
36 | 37 | 38 | 39 | 40 | 41 | 42 28 29 | 30 20
Port3 | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
28 | 29 | 30 | 31 32 | 33 | 34 | 35| 20 | 21 22 | 23 | 24 | 25 | 26 | 27 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19
Port4 | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG]| - - - |SEG|SEG|SEG |SEG|SEG
20 | 21 22 | 23 | 24 | 25 | 26 | 27 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 7 8 9 10 | 1
Port5 | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG| - - - - |SEG|SEG|SEG|SEG| - - - - -
12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 8 9 10 11 4 5 6
Port6 | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG]| - - - - |SEG|SEG|SEG |SEG
4 5 6 7 8 9 10 | 1 0 1 2 3 4 5 6 7 0 1 2 3
Port7 | COM|COM|COM |COM|COM|COM|COM|COM| - - - - |COM|COM|COM|COM| - - - - |COM|COM|COM|COM
0 1 2 3 4/ 5/ 6/ 7/ 0 1 2 3 0 1 2 3
SEG | SEG | SEG | SEG
0 1 2 3
Port8| - - |VLC|VLC| C2 | C1 - - - - |VLC|VLC| C2 | C1 - - - - |VLC|VLC| C2 | C1 - -
2 3 2 3 2 3
- VLCA1 VLC1 VLC1

-: not implemented

‘ Set "0" to the registers and bits corresponding to the functions which are not implemented.
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Table:1.3.4 Pin Functions

KM101LR0O5D/04D/03D

Pin No. Power supply | Port External Timer Serial Buzzer A/D
KM101 T KM101 | KM101 /Oscillations intgrrupt interface /Clock output
LROSD | LR04D | LRO3D /Mo’d Reeigim /KEY interrupt
1 1 1 VSS
2 2 2 Xl
3 3 3 X0
4 4 4 NATRON
5 5 5 NRST P27
6 6 6 0OSC1 P80 IRQ2A
7 7 7 0Ssc2 P81 IRQ3A
8 P00 TM9IOC
9 P01 TM410B
10 8 P02 TM2IOB/TM8IOC BUZB
1 9 P03 TMOIOB/TM7I10C NBUZB
12 10 P04 TM7I0A SBO3A/SDA3A
13 1 P05 TMOIOA/TM2IOA | SBT3A/SCL3A | CLKOUTA
14 12 P06 TM8IOB SBI3A
15 13 P07 TM9IOA SBCS3A
16 P10 | IRQOA/KEYOA ANO
17 P11 | IRQ1A/KEY1A AN1
18 14 10 P12 |IRQ4C/KEY2A AN2
19 15 1 P13 |IRQ5C/KEY3A AN3
20 16 12 VREFP
21 17 13 DMOD
22 18 14 OCD_CLK P14 | IRQ4A/KEY4A AN4
23 19 15 OCD_DATA | P15 |IRQ5A/KEY5A AN5
24 20 P16 | IRQGA/KEY6A AN6
25 21 P17 KEY7A AN7
26 22 P20 TM110B/TM9IOB
27 23 P21 TM5I0A
28 P22 SBI2B
29 P23 SBO2B/SDA2B
30 P24 SBT2B/SCL2B
31 P25 SBCS2B
32 24 16 P26 SBI1A/RXD1A
33 25 17 P30 SBO1A/TXD1A
34 26 18 P31 SBT1A
35 27 19 P32 SBCS1A
36 28 20 P33 BUZA
37 29 21 P34 TM4IOA/TM7I10B NBUZA
38 30 22 P35 SBIOB/RXDOB
39 31 23 P36 SBOO0OB/TXDOB
40 32 24 P37 SBTOB
41 33 25 P40 SBCSO0B
42 34 26 P41 SBI2A
43 35 27 P42 SBO2A/SDA2A
44 36 28 P43 SBT2A/SCL2A
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KM101LR0O5D/04D/03D

Pin No. Power supply | Port External Timer Serial Buzzer A/D
KM101 | KM101 ] KM101 /Oscillations intgrrupt interface /Clock output
LRO5D | LR04D | LRO3D /Mo§:f§$n0| /KEY interrupt
45 37 29 P44 SBCS2A
46 38 P45 SBI1B/RXD1B
47 39 P46 SBO1B/TXD1B
48 40 P47 SBT1B
49 41 P50 SBCS1B
50 P51 SBI3B
51 P52 SBO3B/SDA3B
52 P53 SBT3B/SCL3B
53 P54 KEYOB SBCS3B
54 42 30 P55 KEY1B TM1I0A
55 43 31 P56 KEY2B TM3IOA
56 44 32 P57 KEY3B TMB8IOA CLKOUTB
57 45 33 P60 IRQOB
58 46 34 P61 IRQ1B
59 47 35 P62 IRQ2B
60 48 36 P63 IRQ3B
61 49 P64 KEY4B SBIOA/RXDOA
62 50 P65 KEY5B SBOOA/TXDOA
63 51 P66 KEY6B SBTOA
64 52 P67 KEY7B SBCSO0A
65 53 37 P70 IRQ6B
66 54 38 P71 IRQ5B
67 55 39 P72 IRQ4B TM3IOB
68 56 40 P73 TM5I0B
69 P74
70 P75
71 P76
72 P77
73 57 41 C1 P82
74 58 42 Cc2 P83
75 59 43 VLC3 P84
76 60 44 VLC2 P85
77 61 45 VLC1
78 62 46 VDD30
79 63 47 VDD18
80 64 48 VDD11

* See Table:1.3.3 for LCD control pins.
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1.4 Pin Description

KM101LR05D/04D/03D

1.4.1

Pin Configuration

[«—> P63/SEG8 /IRQ3B

[«—> P62/SEG9 /IRQ2B

[«—> P61/SEG10/IRQ1B

[«—» P60/SEG11/IRQ0B

[«—> P57/SEG12/TM8IOA /KEY3B/CLKOUTB
[«— P56/SEG13/TM3IOA /KEY2B
[«—> P55/SEG14/TM1I0A /KEY1B
[«—> P54/SEG15/SBCS3B/KEY0OB
[«— P53/SEG16/SBT3B /SCL3B
[«— P52/SEG17/SBO3B /SDA3B
[«—> P51/SEG18/SBI3B

[«—» P50/SEG19/SBCS1B

[«— P47/SEG20/SBT1B

[«—> P46/SEG21/SBO1B /TXD1B
[«—> P45/SEG22/SBI1B /RXD1B
[«—> P44/SEG23/SBCS2A

[«—> P43/SEG24/SBT2A /SCL2A
[«—> P42/SEG25/SBO2A /SDA2A
[«—> P41/SEG26/SBI2A

[«—> P40/SEG27/SBCS0B
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KM101LR0O5D/04D/03D

[«—> P63/SEG4 /IRQ3B
[«—» P62/SEG5 /IRQ2B
[«—> P61/SEG6 /IRQ1B
[«—> P60/SEG7 /IRQOB

[«— P56/SEG9 /TM3IOA/KEY2B
[+—> P55/SEG10/TM1I0A/KEY 1B
[«— P50/SEG11/SBCS1B

[« P47/SEG12/SBT1B

[«+— P46/SEG13/SBO1B /TXD1B
[«—> P45/SEG14/SBI1B /RXD1B
[«—> P44/SEG15/SBCS2A

[«—> P43/SEG16/SBT2A /SCL2A
[«—> P42/SEG17/SBO2A /SDA2A
[«—> P41/SEG18/SBI2A

[«—> P40/SEG19/SBCS0B
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1.4.2 Pin Description

Table:1.4.1 Power Supply/Oscillation/Reset/Mode Pin

Pin name
Input/ e
KM101LR OUtpUt Description
05D/04D/03D
VDD30 - Power supply pin
VSS Connect the capacitor of 1 uF or more between VDD30 and VSS.
Apply 0 V to VSS.
VDD18 - Internal power output pin
Connect the capacitor of 1 uF between VDD18 and VSS to stable Vpp4sg.
Connect the bypass capacitor of 0.1 uF between VDD18 and VSS.
VDD11 - Internal power output pin (1.1 V)
Connect the capacitor of 1 uF or more between VDD11 and VSS.
VLC1 - LCD power supply pin
VLC2 Supply the power under the following conditions.
VLC3 (VDD30 < VLC1 <36Vand0OV< VLCS < VLC2 < VLC1)
Capacitors described in [Chapter LCD] of LS| User's Manual must be connected in each pin.
When LCD function is not used, connect V| 1 to Vpp3o.
C1 - LCD voltage boost capacitor pin
Cc2 When using the internal LCD booster circuit, connect the capacitor of 0.22 uF between C1 and
C2.
VREFP - ADC Reference power supply pin
When ADC is not used, connect VREFP to VDD30.
The voltage level of VREFP must be over 0.8 Vpp3g at any time including LSI power on.
0OSC1 Input | External high-speed oscillation pin
0SsC2 Output | When the external high-speed oscillation is needed, connect the oscillator to the pins.
The external clock can be input through OSC1, and leave OSC2 open.
XI Input | External low-speed oscillation pin
X0 Output | When the external low-speed oscillation is needed, connect the oscillator to the pins.
NRST Input | Reset pin (N-channel open drain pin)
Output | When NRST is set to "Low", LSl is initialized. LSI reset condition is described in [Chapter CPU]
of LSI User’'s Manual.
DMOD Input | Mode setting pin
Always set DMOD to "Low" level, except for connecting the external LS| debugger or serial pro-
grammer.
NATRON Input | Auto reset control pin
To use the auto reset function, set NATRON to "Low" level.
If not, set NATRON to "High" level.

‘ The voltage level of VREFP must be over 0.8 Vpp3g at any time including LSI power on.
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Table:1.4.2 General-purpose Port Function Pin

Pin name Output
Input/ ) -
KM101LR | KM101LR | KM101LR OUtpUt drive Strength Description
05D 04D 03D selectable
P00 - - Yes Port 0
-At each port, the 1/0 direction and the pull-up resistor con-
PO1 - B Yes nection is controlled individually.
P02 P02 - Yes -At LS| reset, each pin is set to input mode and the pull-up
resistor is not connected.
P03 P03 - Input/ Yes -The drive strength of output Nch transistor can be changed.
P04 P04 P04 Output Yes
P05 P05 P05 Yes
P06 P06 - Yes
P07 P07 - Yes
P10 - - No Port 1
-At each port, the 1/0O direction and the pull-up resistor con-
P11 - B No nection is controlled individually.
P12 P12 P12 No -At LS| reset, each pin is set to input mode and the pull-up
resistor is not connected.
P13 P13 P13 Input/ No
P14 P14 P14 Output No
P15 P15 P15 No
P16 P16 - No
P17 P17 - No
P20 P20 - Yes Port 2
-At each port, the 1/0 direction and the pull-up resistor con-
P21 P21 - Yes nection is controlled individually.
P22 R - Yes -At LS| reset, each pin is set to input mode and the pull-up
Input/ resistor is not connected.
P23 - - Output Yes -The drive strength of output Nch transistor can be changed.
P24 - - Yes
P25 - - Yes
P26 P26 P26 Yes
P27 P27 P27 Input/ No Port 2
Output -LSl is reset by setting P2OUT.P20UT7 to "0".
P30 P30 P30 Yes Port 3
-At each port, the 1/0O direction and the pull-up resistor con-
P31 P31 P31 Yes nection is controlled individually.
P32 P32 P32 Yes -At LS| reset, each pin is set to input mode and the pull-up
resistor is not connected.
P33 P33 P33 Input/ Yes -The drive strength of output Nch transistor can be changed.
P34 P34 P34 Output Yes
P35 P35 P35 Yes
P36 P36 P36 Yes
P37 P37 P37 Yes
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Pin name Input . Output N
KM101LR | KM101LR | KM101LR OUtpUt drive Strength Description
05D 04D 03D selectable
P40 P40 P40 Yes Port 4
-At each port, the 1/0 direction and the pull-up resistor con-
P41 P41 P41 Yes nection is controlled individually.
P42 P42 P42 Yes -At LS| reset, each pin is set to input mode and the pull-up
resistor is not connected.
P43 P43 P43 Input/ Yes -The drive strength of output Nch transistor can be changed.
P44 P44 P44 Output Yes
P45 P45 - Yes
P46 P46 - Yes
P47 P47 - Yes
P50 P50 - Yes Port 5
-At each port, the 1/0O direction and the pull-up resistor con-
P51 - B Yes nection is controlled individually.
P52 R - Yes -At LS| reset, each pin is set to input mode and the pull-up
resistor is not connected.
P53 - - Input/ Yes -The drive strength of output Nch transistor can be changed.
P54 - - Output Yes
P55 P55 P55 Yes
P56 P56 P56 Yes
P57 P57 P57 Yes
P60 P60 P60 Yes Port 6
-At each port, the 1/0O direction and the pull-up resistor con-
P61 P61 P61 Yes nection is controlled individually.
P62 P62 P62 Yes -At LS| reset, each pin is set to input mode and the pull-up
resistor is not connected.
P63 P63 P63 Input/ Yes -The drive strength of output Nch transistor can be changed.
P64 P64 - Output Yes
P65 P65 - Yes
P66 P66 - Yes
P67 P67 - Yes
P70 P70 P70 Yes Port 7
-At each port, the 1/0O direction and the pull-up resistor con-
P71 P71 P71 Yes nection is controlled individually.
P72 P72 P72 Yes -At LS| reset, each pin is set to input mode and the pull-up
resistor is not connected.
P73 P73 P73 Input/ Yes -The drive strength of output Nch transistor can be changed.
P74 _ ; Output Yes
P75 - - Yes
P76 - - Yes
P77 - - Yes
P80 P80 P80 No Port 8
-At each port, the 1/0O direction and the pull-up resistor con-
P81 P81 P81 No nection is controlled individually.
P82 P82 P82 Inout/ No -At LS| reset, each pin is set to input mode and the pull-up
npu resistor is not connected.
P83 P83 P83 Output No
P84 P84 P84 No
P85 P85 P85 No
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Table:1.4.3 Special Function Pin

Pin name Input/ o
Description
KM101LRO5D KM101LR04D KM101LRO3D Output
SBIOA(RXDOA) SBIOA(RXDOA) Input | Serial data input pins
SBIOB(RXDO0B) SBIOB(RXDO0B) SBIOB(RXDO0B) -Pull-up resistor can be added by setting
SBI1A(RXD1A) SBI1A(RXD1A) SBI1A(RXD1A) PnPLUP.
SBI1B(RXD1B) SBI1B(RXD1B) -Select the input mode by setting PnDIR.
SBI2A SBI2A SBI2A -Select the serial data input by setting SCn-
SBI2B MD1.SCnSBIS. (n = 0,1,2,3)
SBI3A SBI3A SBI3A
SBI3B
SBOOA(TXDO0A) SBOOA(TXDO0A) Input/ |Serial data 1/O pins
SBOOB(TXDOB) SBOOB(TXDO0B) SBOOB(TXDO0B) Output [-Pull-up resistor can be added by setting
SBO1A(TXD1A) SBO1A(TXD1A) SBO1A(TXD1A) PnPLUP.
SBO1B(TXD1B) SBO1B(TXD1B) -Select the output mode by setting PnDIR.
SBO2A(SDA2A) SBO2A(SDA2A) SBO2A(SDA2A) -Select the serial data output by setting
SBO2B(SDA2B) SCnMD1.SCnSBOS. (n =0,1,2,3)
SBO3A(SDA3A) SBO3A(SDA3A) SBO3A(SDA3A) -Select the push-pull or Nch-open drain by
SBO3B(SDA3B) setting PnODC.
SBTOA SBTOA Input/ | Serial clock I/O pins
SBTOB SBTOB SBTOB Output |-Pull-up resistor can be added by setting
SBT1A SBT1A SBT1A PnPLUP.
SBT1B SBT1B -Select the input or output mode by setting
SBT2A(SCL2A) SBT2A(SCL2A) SBT2A(SCL2A) PnDIR.
SBT2B(SCL2B) -Select the serial clock I/0 by setting SCn-
SBT3A(SCL3A) SBT3A(SCL3A) SBT3A(SCL3A) MD1.SCnSBTS. (n =0,1,2,3)
SBT3B(SCL3B) -Select the push-pull or Nch-open drain by
setting PnODC.
SBCSO0A/SBCS0OB | SBCS0A/SBCS0B SBCSOB | Input/ |Serial chip select I/O pins
SBCS1A/SBCS1B |[SBCS1A/SBCS1B |SBCS1A Output |-Pull-up resistor can be added by setting
SBCS2A/SBCS2B |SBCS2A SBCS2A PnPLUP.
SBCS3A/SBCS3B [SBCS3A SBCS3A -Select the input or output mode by setting
PnDIR.
-Select the serial chip select I/O by setting
SCnMD3.SCnSBTS. (n =0,1) or SCn-
MD2.SCnSBCSEN(n = 2,3)
TMOIOA/TMOIOB | TMOIOA/TMOIOB | TMOIOA Input/ | Timer 1/O pins
TM1IOA/TM1I0B | TM1IOA/TM110B | TM1I0A Output [-When capturing the external event signal,
TM2IOA/TM2I0B | TM2IOA/TM2I0B | TM2IOA select the input mode by setting PnDIR.
TM3IOA/TM3IOB | TM3IOA/TM3IOB | TM3IOA/TM3IOB -To output the timer output signal, select
TM4IOA/TM4I0OB | TM4I0A TM4I0A the output mode by setting PnDIR, and the
TM5I0OA/TM5IOB | TM5IOA/TM510B TM5I10B output port with TMIOENN/TMIOSELnN (n =
TM7I0A/TM710B/ | TM7IOA/TM7IOB/ | TM7IOA/TM710B 0,1).
TM7I0C TM7I10C
TM8IOA/TM8IOB/ |TM8IOA/TM8IOB | TM8IOA
TM8IOC TM8IOC
TM9IOA/TMOIOB | TM9IOA/TM9IOB
TM9IOC
ANO/AN1/AN2/AN3/ AN2/AN3/ AN2/AN3/ | Input |Analog input pins for ADC
AN4/AN5/ANG/AN7 | AN4/ANS/ANB/AN7 | AN4/ANS -Select the analog input pin with ANENO.
IRQOA/IRQOB IRQOB IRQOB Input | External interrupt input pins
IRQ1A/IRQ1B IRQ1B IRQ1B -Select the external interrupt pin with
IRQ2A/IRQ2B IRQ2A/IRQ2B IRQ2A/IRQ2B IRQIEN, IRQISELO and IRQISELA1.
IRQ3A/IRQ3B IRQ3A/IRQ3B IRQ3A/IRQ3B
IRQ4A/IRQ4B/ IRQ4A/IRQ4B/ IRQ4A/IRQ4B/
IRQ4C IRQ4C IRQ4C
IRQ5A/IRQ5B/ IRQ5A/IRQ5B/ IRQ5A/IRQ5B/
IRQ5C IRQ5C IRQ5C
IRQBA/IRQ6B IRQ6A/IRQ6B IRQ6B
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Pin name Input/
Description
KM101LR0O5D KM101LR04D KM101LR03D | Output
KEYOA/KEYO0B Input |Key interrupt input pins
KEY1A/KEY1B KEY1B KEY1B -Select the key interrupt pin with KEYIEN
KEY2A/KEY2B KEY2A/KEY2B KEY2A/KEY2B and KEYSEL.
KEY3A/KEY3B KEY3A/KEY3B KEY3A/KEY3B
KEY4A/KEY4B KEY4A/KEY4B KEY4A
KEY5A/KEY5B KEY5A/KEY5B KEY5A
KEY6A/KEY6B KEY6A/KEY6B KEY6A
KEY7A/KEY7B KEY7A/KEY7B
COMO-7 COMO0-3 COMO0-3 Output |LCD common output pins
-Select the common output pin with
LCCTRn.
SEG0-42 SEGO0-30 SEGO0-20 Output [LCD segment output pins
-Select the segment output pin with
LCCTRn.
BUZA/BUZB BUZA/BUZB BUZA Output |Buzzer output pin
-Select the buzzer output pin with BUZCNT.
NBUZA/NBUZB NBUZA/NBUZB NBUZA Output |Inverted Buzzer output pin
-Select the inverted buzzer output pin with
BUZCNT.
CLKOUTA/ CLKOUTA/ CLKOUTA/ Output |Clock output pins
CLKOUTB CLKOUTB CLKOUTB -Select the clkout pin with CLKOUT.
OCD_CLK OCD_CLK OCD_CLK Input/ | On-board debugger I/O pins
OCD_DATA OCD_DATA OCD_DATA Output | These pins are used for on-board debug-
ging.
Page 18 Rev 1.90 (21705-019KE)
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1.5 Electrical Characteristics

1.5.1

Absolute Maximum Ratings

A. Absolute Maximum Ratings *2 *3 Vgg=0V
Parameter Symbol Rating Unit

A1 | Supply voltage Vpp30 -0.3to +4.6 Y,

A2 | Input pin voltage \ -0.3 to Vpp3g + 0.3 (up to 4.6)

A3 | Output pin voltage Vo -0.3 to Vpp3g + 0.3 (up to 4.6) \Y;

A4 | Input/Output pin voltage Vio1 -0.3 to Vpp3g + 0.3 (up to 4.6)

A5 oroR, | oLt (peak) 30

AG Peak output current P1/8 loL2 (peak) 10

A7 All pins lon (peak) -10

A8 E);?g EZ loL1 (avg) 20 mA

Average output

A9 |current *1 P1/8 loL2 (avg) 5

A10 All pins lon (avg) -5

A1 | Total output current for all pins lroL 60

A12|1 IToH -60

A13 | Power dissipation Py 230 (Ta = +85 °C) mwW

A15 | Storage temperature Tstg -55 to +125

*1

The values are applied to any period of 100 ms.

To stabilize the internal power supply voltage, connect bypass capacitors as follows to at least one or more points close to the
LSI: Capacitors of 1uF or more between VDD30 and VSS, Capacitors of 0.1 uF and 1uF or more between VOUT18 and VSS.

The absolute maximum ratings are the limit values beyond which the IC may be damaged.

The value is applied when selecting the large current output by setting PNNLC register.

*2
*3
Operation is not guaranteed under these conditions.
*4
Dec 04, 2020
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1.5.2 Operating Condition

. ", VSS =0V
B.O ting Condit
perating Condition Ta = -40 °C to +85 °C
Limits
Parameter Symbol Condition Unit
MIN ‘ TYP | MAX
Supply voltage *6
B1 Vpp1 fsyscLk < 10.0 MHz 1.8 - 3.6
B2 | Supply voltage Vop2 | fsyscik < 1.0 MHz *7 1.3 - 3.6
B3 Voos | fsyscik < 40 kHz *8 *10 114 | - |36 |V
B4 | RAM retention Vbps | At STOP mode *10 1.1 - | 36
supply voltage
Operating speed *9
B5 tC’] VDD30 =18Vto36V 0.1 - -
B6 I1r}?truct|on execution time e Vppao = 1.3V 10 3.6 V 1.0 - - us
SYSCLK
B7 tC3 VDD30 =11Vto3.6V*10 25.0 - -

*6  fsyscLk: Frequency for the system clock
*7  When fgygcLk is generated by using the internal high-speed oscillation.
*8  When fgygcLk is generated by using the external low-speed oscillation or the internal low-speed oscillation.

*9  tc1,2: When fgygcLk is generated by using the internal high-speed oscillation or the external high-speed oscillation.

(However, for tc2, only by using the internal high-speed oscillation)
tc3: When fsyscik is generated by using the internal low-speed oscillation.

*10 When using auto reset function, the lowest voltage is the auto reset detection voltage.

VDD30 = VRSTL to 3.6 V, VSS =0V
VgrstL = 1.1V at auto reset function
Ta=-40°Cto +85°C
- Limits .
Parameter Symbol Condition Unit
MIN [ TYP | MAX

External high-speed oscillation Figure:1.5.1

B8 ‘Frequency ‘ FHosceLK ‘VDD30 =18Vto36V ‘ 1.0 | - ‘ 10.0 ‘ MHz
External low-speed oscillation Figure:1.5.2
B9 \ Frequency \ FsosceLk \ Vbpao = VrsTL 10 3.6V \ - | 32.768 \ - ‘ kHz
Internal high-speed RC oscillation *11
VDD30 =18Vto3.6V
F - -
B10 HROCLK10 | E~nir — wgge 10 MHz
VDD30 =18Vto36V
F - -
B11 | Frequency HROCLK® | S\ = g 8 MHz
VDD30 =13Vto36V
F - -
B12 HROCLKT | £ N T — g g 1 MHz
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VDD30 = VRSTL to 3.6 V, VSS =0V
VgrsTL = 1.1V at auto reset function
Ta =-40 °C to +85 °C

. Limits )
Parameter Symbol Condition Unit
MIN TYP | MAX
fHRCCLK =8/10 MHz
B13| Temperature/Voltage BFt 1oz 0°Cto +50 °C -1.5 - 1.5 .
dependence f = 8/10 MH o
B14 Ep, |HROCLK z 30 | - | 30
Ta =-40°C to +85 °C
Temperature/Voltage furccLk = 1 MHz
B1 E -10. - 10. 9
® | dependence F5 | Ta=-40 °C to +85 °C 0.0 0.0 %
Internal low-speed RC oscillation
B16 | Frequency Fsrcolk | Vopso = VrsTL t0 3.6 V - 40 - kHz
B17 Temperature/Voltage Ere Ta = -40 °C to +85 °C 200 __ 20.0 %
dependence

*11 Output frequency of the internal high-speed RC oscillation can be selected by setting the FCNT bit of HCLKCNT register.

. 0OSC1 ? Xl 7
1
Rf10 froscek ] Rr20 fsosceik ]
0SC2 XO
. C12j/; j/;(jﬂ LSI | sz;/; ;/;Czj
Feedback resistor is embedded. Feedback resistor is embedded.
Figure:1.5.1 High-speed oscillation Figure:1.5.2 Low-speed oscillation

When using the crystal or ceramic oscillator, consult your oscillator manufacturer to decide

G Connect the external capacitance to match the oscillator used.
u

the external capacitance value since the oscillation frequency changes depending on the
capacitor value.

G The external low-speed oscillation of other than 32.768 kHz can't be used.
u
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VDD30 =1.8V1to 3.6 V, VSS =0V
VgrstL = 1.1V at auto reset function
Ta=-40°Cto +85°C

Limits
Parameter Symbol Condition Unit
MIN | TYP | MAX
External clock input 1 OSC1 (OSC2 is open.)
B18 | Clock frequency fhosceLk 1.0 - 10.0 | MHz
B19 | High period time *12 t 45 - -
op i Figure:1.5.3
B20 | Low period time *12 twi1 45 -- -
ns
B21 | Rise time tr - - 5.0
Figure:1.5.3
B22 | Fall time twf1 - - 5.0

*12 Set the clock duty ratio to the value from 45 % to 55 %.

0.9VDD30

0.1VDD30
«whl e i
twr1 twf1 ‘
< twet >

Figure:1.5.3 OSC1 timing diagram
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1.5.3 DC Characteristics

VSS =0V
Ta=-40°C to +85°C

C. DC Characteristics

Limits
Parameter Symbol Condition TN | 'II'YIP | VIAX Unit

Supply current *13

o1 fhosccLk = 10 MHz
14 b1 | Vbp3o=3.0V,Vppig=18V - 2.1 3.1
[fsyscik = fHosceLkl
fHRCCLK = 10 MHz
C2 lDD2 VDD30 =3.0 V, VDD18 =18V - 2.1 30
[fsyscik = furccoLkl
furccLk = 8 MHz
C3 lbps | Vbp3o =3.0V, Vppig=1.8V - 172 | 25
[fsyscik = furceoLkl
furccLk = 8 MHz
C4 lDD4 VDD30 =3.0 V, VDD18 =18V - 0.94 1.5
Operating supply [fsyscLk = furecLk/2]
current fuoscoLk = 4 MHz
C5 lDD5 VDD30 =3.0 V, VDD18 =18V - 0.84 1.3
[fsyscik = fHoscelxl
furcek = 1 MHz
C6 lpps | Vbpao =3.0V, Vppig=1.3V - 0.22 | 0.36
[fsyscik = furccoLkl
fSOSCCLK = 32.768 kHz
674 lbp7 | Vbp3o =3.0V,Vpp1g=1.1V - 5.6 9.5
[fsyscik = fsosceLxl
fsrcoLk = 40 kHz
Cc8 IbpDs Vpp3g =3.0V,Vpp1g=1.1V - 6.7 1.6
[fsyscik = fsrecwkl

mA

pA
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L VSS =0V
C. DC Characteristics Ta = -40 °C to +85 °C
" Limits .
Parameter Symbol Condition N VP T MAX Unit
HALTO mode
co lopg | fHrccLk = 8 MHz - | 024 | 033 | mA
VDD30 =3.0 V, VDD18 =11V
HALT2 mode
fSOSCCLK =32.768 kHz
Cc10 Ibb1o | Vpp3g=3.0V, Vpp1g=1.1V -- 0.2 0.4
Ta=25°C
(HOSCCLK/HRCCLK/SRCCLK are stopped)
Supply current in HALT3 mode
HALT fSOSCCLK = 32.768 kHz
C11 Ipb11 | Vpp3g =3.0V, Vpp1g=1.1V - 0.5 0.7

Ta =25 °C, HALTMOD = 1
(HOSCCLK/HRCCLK/SRCCLK are stopped)
HALT3 mode

fSOSCCLK =32.768 kHz ]J.A
C12 IDD12 VDD30 =3.0 V, VDD18 =11V - - 2.9
Ta = 85 °C, HALTMOD =1
(HOSCCLK/HRCCLK/SRCCLK are stopped)
VDD30 =3.0 V, VDD18 =11V

Ta=25°C
1 | - . 24
c13 D13 | (HOSCCLK/HRCCLK/ 0.06 | 0

Supply current in SOSCCLK/SRCCLK are stopped)
STOP VDD30 =3.0 V, VDD18 =11V
c14 lpps | 12=85°C - ~ | 28
(HOSCCLK/HRCCLK/
SOSCCLK/SRCCLK are stopped)
*13 The supply current is measured with Ta = 25 °C, no-load, and all the analog part in the power-down state. (The pull-up/down resis-
tors are not connected.) Each supply current is measured with the following conditions.
Ipp1, 5 (Operating supply current): After setting all input and output pins to the input mode, Vpp1g (the Logic supply voltage) to 1.8 V,
the oscillation mode to NORMAL (the external oscillation), hold the input pins to Vppzg level and input the 10/4 MHz square wave,
which has the amplitude from Vpp3q to Vgg, from OSC1 pin.
Ipp2, 3, 4 (Operating supply current): After setting all input and output pins to the input mode, Vpp1g (the Logic supply voltage) to 1.8
V, the oscillation mode to NORMAL (the internal high-oscillation: 10/8 MHz), hold the input pins to Vppgzg level.
Ippe (Operating supply current): After setting all input and output pins to the input mode, Vpp4g (the Logic supply voltage) to 1.3 V,
the oscillation mode to NORMAL (the internal high-oscillation: 1 MHz), hold the input pins to Vpp3q level.
Ipp7 (Operating supply current): After setting all input and output pins to the input mode, Vpp4g (the Logic supply voltage) to 1.1V,
the oscillation mode to SLOW (the external oscillation), hold the input pins to Vpp3q level and input the 32.768 kHz square wave,
which has the amplitude from Vpp44 to Vgg, from Xl pin.
Ippg (Operating supply current): After setting all input and output pins to the input mode, Vppg (the Logic supply voltage) to 1.1V,
the oscillation mode to SLOW (the internal low-oscillation: 40 kHz), hold the input pins to Vpp3q level.
Ippg (Supply current in HALT): After setting all input and output pins to the input mode, the oscillation mode to HALTO (the internal
high-oscillation), hold the input pins to Vpp3 level.
Ipp10 (Supply current in HALT): After setting all input and output pins to the input mode, the oscillation mode to HALT2 (the external
low-oscillation), hold the input pins to Vpp3q level and input the 32.768 kHz square wave, which has the amplitude from Vpp44 to
Vgs, from Xl pin.
Ipp11,12 (Supply current in HALT): After setting all input and output pins to the input mode, the oscillation mode to HALT3 (the exter-
nal low-oscillation), hold the input pins to Vpp3q level and input the 32.768 kHz square wave, which has the amplitude from Vpp44 to
Vgs, from Xl pin.
Ipp13,14 (Supply current in STOP): After setting Vpp1g (the Logic supply voltage) to 1.1V and the oscillation mode to STOP, hold the
input pins to Vppsg level and make OSC1 and Xl pins open.
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VDD3O = VRSTL to 3.6 V, VSS =0V
VgrstL = 1.1V at auto reset function
Ta =-40 °C to +85 °C

Limits
Parameter Symbol Condition Unit
MIN ‘ TYP ‘ MAX
Input pin 1 NATRON (Schmitt input)
C15 | High-level input voltage | V|n1 0.8Vpp3o - Vpb3o
Y,
C16 | Low-level input voltage | V1 0 - 0.2Vpp3g
C17 | Input leakage current k1 |Vi=0Vto Vppsg - - +1 A
Input pin 2 DMOD (Schmitt input)
C18 | High-level input voltage | Vin2 0.8Vpp3o - Vpp3o
Vv
C19 | Low-level input voltage | V2 0 - 0.2Vpp3g
C20 | Pull-down resistance IRtz | Vpp3o=3.0V, V,=Vpp3g 30 100 300 kQ
Input/Output pin 3 (Schmitt input)
KM101LR05D: P10 to P17, P80 to P85
KM101LR04D: P12 to P17, P80 to P85
KM101LR0O3D: P12 to P15, P80 to P85
C21 | High-level input voltage | V|n3 0.8Vpp3o - Vpp3o
Vv
C22 | Low-level input voltage | Vi3 0 - 0.2Vpp3g
C23 | Input leakage current ks |V);=0VtoVppsg - - +1 A
. \Y =3.0V,V,=V
C24 | Pull-down resistance IRH3 DD30 v1muss 30 100 300 kQ
with pull-up resistor
High-level output Vv V. =30V o =-2.0mA _ _
C25 voltage oHs | Vbp3o=3.0V, loy=-2.0m 24 .
Low-level output - -
C26 voltage Vors |Vobp3zp=3.0V, lgp.=2.0mA - - 04

Input/Output pin 4 (Schmitt input)

KM101LROSD: P00 to P07, P20 to P26, P30 to P37, P40 to P47, P50 to P57,
KM101LR04D: P02 to P07, P20, P21, P26, P30 to P37, P40 to P47, P50, P55 to P57,
KM101LRO3D: P04, P05, P26, P30 to P37, P40 to P44,

P60 to P67, P70 to P77
P60 to P67, P70 to P73
P55 to P57, P60 to P63, P70 to P73

C27 | High-level input voltage | V|n4 0.8Vpp3o - Vbb3o
\Y
C28 | Low-level input voltage | V|4 0 - 0.2Vpp3o
C29 | Input leakage current llka |VI=0VtoVppsg - - +1 A
C30 | Pull-down resistance IRH4 VPD30 =30V, Y| = Vss 30 100 300 kQ
with pull-up resistor
High-level output - - _ _
C31 voltage VOH4 VDD30 3.0 V, lOH 2.0 mA 24
Low-level output Vpp3g =3.0V, Ig. =2.0 mA
C32 V - - 0.4
voltage 1 OL41 | at Large output current OFF v
Low-level output Vpp3g = 3.0V, Ig. =8.0 mA
C33 \Y/ - - 0.4
voltage 2 OL42 | ot Large output current ON
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VDD3O = VRSTL to 3.6 V, VSS =0V
VgrstL = 1.1V at auto reset function
Ta=-40°Cto +85°C

Limits
Parameter Symbol Condition Unit
MIN ‘ TYP ‘ MAX
Input pin 5 P27(NRST) (Schmitt input)
C34 | High-level input voltage | V|ps 0.8Vpp3o - Vbb3o
\Y
C35 | Low-level input voltage | V.5 0 - 0.15Vpp30
\Y =3.0V,V,=V.
C36 | Pull-down resistance | Igps | 0P 1TSS 30 100 300 kQ
with pull-up resistor
Display output pin 1
KM101LR05D: COMO to COM7 (at V| 1, Vss output)
KM101LR04D: COMO to COM3 (at V| ¢4, Vsg output)
KM101LR03D: COMO to COMS3 (at V| ¢4, Vgg output)
Potential difference of Vppso =Vig1 =3.0V
c37 output waveform Vocw lcom = 10 pA - B 0.6 v
Display output pin 2
KM101LR0O5D: SEGO to SEG42 (at V| 1, Vsg output)
KM101LR04D: SEGO to SEG30 (at V| 1, Vgg output)
KM101LR0O3D: SEGO0 to SEG20 (at V| ¢, Vsg output)
Voltage difference of Vppso =Vig1 =3.0V
c38 output waveform Vosa Iseg =2 uA N B 0.6 v
LCD boost output pin 1
KM101LRO5D: VLC1, VLC2, VLC3 (VLC3: Triple output compared to the reference voltage output)
KM101LR04D: VLC1, VLC2, VLC3 (VLCS3: Triple output compared to the reference voltage output)
KM101LRO03D: VLC1, VLC2, VLC3 (VLCS3: Triple output compared to the reference voltage output)
C39 V|_01 VDD30=VRSTL to3.0V 2.7 3.0 3.3
Vic3=1.0V,Ta=25°C
Vv LC3 )
©49 | output voltage L2 | |.cD display OFF, SEGICOM | 20 22 |y
v with no load,
C41 LC3 | LCD boost clock = 125 kHz 0.9 1.0 11
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154 A/D Converter Characteristics

VDD3O =3.0V VSS =0V

D. A/D Converter characteristics *14 Ta = -40 °C to +85 °C

Limits
Parameter Symbol Condition Unit
MIN TYP MAX
D1 | Resolution RSL -- -- 12 Bits
D2 | Nonlinearity error INL - - +4
Differential non-linearity LSB
D3 | arror DNL | Vpp3g=3.0V,Vgg=0V - - +3
VRrerp =3.0V
D4 | Zero voltage transition Ezs Tap = 750 ns - 10 30
mV
D5 fuII-sggIe voltage Ers 2970 2990 3
transition
D6 | AD conversion time tcv | fsysclk =8 MHz, Top=750ns | 15.38 - -
us
D7 | Sampling time ts Tap =750 ns 1.5 - -
D8 | Reference voltage VREFP 1.8 - Vpp3o
. Vrerp < Vbbao Y
D9 | Analog input voltage VaiN Vss - VRerpP
Analog input leakage | At channel off 3 3
D101 current AINL 1V aoin = 0V to Vppag *1 bA

*14  Tap denotes the clock cycle for A/D conversion.
The value from D2 to D5 are guaranteed under the condition of Vpp3g = Vrgrp = 3.0 Vand Vgg =0 V.
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1.5.5 Reset/Power supply Detection Characteristics

VDD30 = VRSTL to 3.6 V, VSS =0V

E. Reset/Power supply Detection Vrsr, = 1.1V at auto reset function

Characteristics
Ta=-40°C to +85°C
. Limits )
Parameter Symbol Condition Unit
MIN ‘ TYP ‘ MAX
Reset
Operating supply V. . v
E1 current DD3 With auto reset RSTL 3.6
_" " " H " V
E2 | Auto reset voltage VrstH | Vbp3o = "Low" --> "High 1.10 1.23 1.35
E3 | detection level VrstL | Vobso = "High" --> "Low" 1.10 1.18 1.30
E4 Slope of voltage SLyoo3o _ _ 10 V/ms

startup

Power supply Detection

1.00 1.10 1.20
1.05 1.15 1.25
1.10 1.20 1.30
1.15 1.25 1.35
1.20 1.30 1.40
1.25 1.35 1.45
1.30 1.40 1.50
1.40 1.50 1.60
1.50 1.60 1.70
1.60 1.70 1.80
E5 | Detection voltage Viv 1;2 1:2 ;38 \Y;
1.90 2.00 2.10
2.00 2.10 2.20
2.10 2.20 2.30
2.20 2.30 2.40
2.30 2.40 2.50
2.40 2.50 2.60
2.50 2.60 2.70
2.60 2.70 2.80
2.70 2.80 2.90
2.80 2.90 3.00
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ReRAM Program Condition

KM101LR05D/04D/03D

F. ReRAM Program Condition

VDD30 =18Vto 3.6 V, VSS =0V
Ta =-40°C to +85 °C

Limits
Parameter Symbol Condition Unit
MIN TYP MAX
Supply voltage v _
F1 for programming DDEW 18 3.6 v
£p | Guaranteed number of NUMy+ | Program area 1000 - - fime
rewriting *15 NUM,, | Data area 100000 - -
F3 Data hold time THOLD 10 - - year
*15  The number of rewriting is counted by a byte unit.
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1.6 Package Dimension

B Package code: TQFP080-P-1212Unit: mm
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Figure:1.6.1 80-pin TQFP Package Dimension
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B Package code: TQFP064-P-1010Unit: mm
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Figure:1.6.2 64-pin TQFP Package Dimension
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B Package code: TQFP048-P-0707Unit: mm
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Figure:1.6.3 48-pin TQFP Package Dimension
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment,
any malfunction or failure of which may cause loss of human life, bodily injury or severe
property damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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