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ML610Q407/ML610Q408/ML610Q409

e Capture
— Time base capture x 2 channels (4096 Hz to 32 Hz)

e PWM
— Resolution 16 bits x 1 channel

e Synchronous serial port
— Master/slave selectable x 2 channel
— LSB first/MSB first selectable
— 8-bit length/16-bit length selectable

e UART
— Half-Duplex Communication
TXD/RXD x 1 channel
Bit length, parity/no parity, odd parity/even parity, 1 stop bit/2 stop bits
Positive logic/negative logic selectable
Built-in baud rate generator

e Melody driver
— Scale: 29 types (Melody sound frequency: 508 Hz to 32.768 kHz)
— Tone length: 63 types
—Tempo: 15 types
— Buzzer output mode (4 output modes, 8 frequencies, 16 duty levels)

e RC oscillation type A/D converter
— 16-bit counter
— Time division x 2 channels

e General-purpose ports
— Input-only port x 5 channels (including secondary functions)
— Output-only port
ML610Q407: x 12 channels (including secondary functions)
ML610Q408: x 8 channels (including secondary functions)
ML610Q409: x 4 channels (including secondary functions)
— Input/output port x 22 channels (including secondary functions)

e LCD driver

— The number of segments
ML610Q407: 145 dots max. (29segx5com, 30segx4com, 31segx3com, and 32segx2com selectable)
ML610Q408: 165 dots max. (33segx5com, 34segx4com, 35segx3com, and 36segx2com selectable)
ML610Q409: 185 dots max. (37segx5com, 38segx4com, 39segx3com, and 40segx2com selectable)

—1/1 to 1/5 duty

— 1/2(*), 1/3 bias (built-in bias generation circuit)

— Frame frequency selecable: approx. 64Hz, 73Hz, 85Hz, and 102Hz

— Bias voltage multiplying clock selectable (8 types)

— LCD drive stop mode, LCD display mode, all LCDs on mode, and all LCDs off mode selectable

— Programmable display allocation function

(*) 1/2 bias is supported by A version and D version

e Reset
— Reset through the RESET_N pin
— Power-on reset generation when powered on
— Reset when oscillation stop of the low-speed clock is detected (Not supported in A version)
— Reset by the watchdog timer (WDT) overflow
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e Clock
— Low-speed clock: Crystal oscillation (32.768 kHz)
(This LSI can not guarantee the operation withoug low-speed crystal oscillation clock)
— High-speed clock: Built-in RC oscillation (500 kHz, 2MHz)

e Power management
— HALT mode: Instruction execution by CPU is suspended (peripheral circuits are in operating states).

— STOP mode: Stop of low-speed oscillation and high-speed oscillation (Operations of CPU and peripheral circuits are
stopped.)

— High-speed Clock gear: The frequency of high-speed system clock can be changed by software (1/1, 1/2, 1/4, 1/8 of the
oscillation clock)

— Block Control Function: Resets and completely turns circuits of unused peripherals off.
e Guaranteed operating range

— Operating temperature: —20°C to +70°C (P version: —40°C to +85°C)
— Operating voltage: Vpp = 1.25V to 3.6V

3/34



LAPIS

SEMICONDUCTOR

FEDL610Q409-05

ML610Q407/ML610Q408/ML610Q409

e Product name — Supported Function

LCD bias

Low-speed

- Chip (Die) - 1 s Stogsgé Itlgléﬁgset tg)n?sg?gtﬁge Product availability
ML610Q407-xxxWA - Yes Yes -20°C to +70°C Yes
ML610Q408-xxxWA - Yes Yes -20°C to +70°C Yes
ML610Q409-xxxWA - Yes Yes -20°C to +70°C Yes
ML610Q407P-xxxWA - Yes Yes -40°C to +85°C Yes
ML610Q408P-xxxWA - Yes Yes -40°C to +85°C Yes
ML610Q409P-xxxWA - Yes Yes -40°C to +85°C Yes
ML610Q407A-x x x WA | Yes Yes - -20°C to +70°C Yes

| ML610Q408A-0oWA | Yes | ves | - [aoCosoc | - |
ML610Q409A-xxxWA Yes Yes - -20°C to +70°C Yes
ML610Q407D-xxxWA Yes Yes Yes -20°C to +70°C Yes

LCD bias

Low-speed

xxx: ROM code number (xxx of the blank product is NNN)

Q: MTP version

P: Wide range temperature version (P version)

A: Low-speed clock oscillation stop detection reset is disabled always and LCD 1/2 bias supported version.(A
version)

D: LCD 1/2 bias supported version (D version)

WA: Chip (Die),

TB: TQFP

-1001-'82F? I_a\suc P 3 oscillation tg)n?s;?gtr&?e Product availability
stop detect reset
ML610Q407-xxxTB - Yes Yes -20°C to +70°C Yes
ML610Q408-xxxTB - Yes Yes -20°C to +70°C Yes
ML610Q409-xxxTB - Yes Yes -20°C to +70°C Yes
ML610Q407P-xxxTB - Yes Yes -40°C to +85°C Yes
ML610Q408P-xxxTB - Yes Yes -40°C to +85°C Yes
ML610Q409P-xxxTB - Yes Yes -40°C to +85°C Yes
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ML610Q408 TQFP100 Pin Layout
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Note:
The assignment of the P30 to P35 are not in order.

Figure 3 ML610Q408 TQFP100 Pin Configuration
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ML610Q409 TQFP100 Pin Layout
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The assignment of the P30 to P35 are not in order.

Figure 4 ML610Q409 TQFP100 Pin Configuration
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ML610Q407 Chip Pin Layout & Dimension

Note:

VSS
P20
P21
P22
P24

P00
PO1
P02
P03
P04
P30
P31
P34
P32
P33
P35
P57
P56
P55
P54
P53
Vep

The assignment of the pads P30 to P35 are not in order.

Chip size: 2.27 mm % 2.23 mm

PAD count: 88 pins
Minimum PAD pitch: 80um
PAD aperture: 70pumx70um
Chip thickness: 350um
Voltage of the rear side of chip: Vss level.

Figure 5 ML610Q407 Chip Layout & Dimension
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ML610Q409 Chip Pin Layout & Dimension

Note:

Vss
P20
P21
P22
P24

P00
P01
P02
P03
P04
P30
P31
P34
P32
P33
P35
P57
P56
P55
P54
P53
Vep

The assignment of the pads P30 to P35 are not in order.

Chip size: 2.27 mm x 2.23 mm

PAD count: 88 pins
Minimum PAD pitch: 80 um
PAD aperture: 70 umx70 um
Chip thickness: 350 um
Voltage of the rear side of chip: Vss level.

Figure 7 ML610Q409 Chip Layout & Dimension
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PIN | PAD Primary function Secondary function or Tertiary function
No. No. Pin name 1/0 Function Secon_dary Pin name | I/O Function
[Tertiary
Secondary — — _
5 4 P40 VO | Input/output port Tertiary SINO || SSIO0 data input
Secondary — — _
6 5 P41 I/0 | Input/output port Tertiary SCKO /0 $SIOO synchronous clock
input/output
Secondary RXDO | UART data input
/ 6 P42 VO | Input/output port Tertiary | SOUTO | O | SSIO0 data output
Secondary TXDO O | UART data output
8 7 P43 I/0O | Input/output port Tertiary PWMO O | PWMO output
Input/output port, RC type ADC1 oscillation input
9 8 ToggggK 1O | Timer O/Timer 2/PWMO external | Secondary | IN1 | pin
clock input Tertiary SINO | SSIO0 data input
Input/output port, Secondary cs1 o RC typte ADC1 retf_eren_ce
10 9 | P45/T13CK | /O | Timer 1/Timer 3 external clock ggﬁ’gg' or °h°””e° '°|” ﬁ'”
H . syncnronous cCIoci
input Tertiary SCKO0 I/0 inputioutput
RC type ADC1 reference
11 10 P46 I/0 | Input/output port Secondary RS1 © resistor connection pin
Tertiary SOUTO O | SSIO0 data output
12 | 1 P47 /0 | Input/output port Secondary |  RTA o | RC type ADC1 measurement
resistor sensor connection pin
Input/output port, Secondary MDO O | Melody 0 output
4 3 | POUEXIB | VO | Esiernal interrupt Tertiary SIN1 |_| SSIO1 data input
Secondary — — —
Input/output port,
3 2 P51/EXI8 I/0 External interrupt Tertiary SCKA1 /0 $SIO1 synchronous clock
input/output
Input/output port, Secondary — — —
2 | 1 | PS2EXI® 1 VO | gyiomal interrupt Tertiary | SOUT1 | O | SSIOT data output
o7 | 87 | ps3EXs | o | InPutoutput port _ _ _ _
External interrupt
Input/output port, Secondary — — —
% | 8 | PS4EXIE | VO | Eyomal interrupt Tertiary | SIN1__| [ | SSIO1 data input
95 | 85 | PssEXIs | 1o | InPutoutput port R e e BT e
External interrupt Tertiary SCK1 o | synchronous cloc
input/output
Input/output port, Secondary — — _
94 84 PSG/EXIE | /O | Eytemal interrupt Tertiary SOUT1 O | SSIO1 data output
93 | 83 | Ps7EXIS | IO | INPutoutput port _ _ _ _
External interrupt
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PIN | PAD Primary function Secondary function or Tertiary function
No. No. Pin name | I/O Function Secondary/ Pin 1’0 Function
Tertiary name
29 25 COMO O | LCD common pin — — — —
30 26 COM1 O | LCD common pin — — — —
31 27 %(é'\(ggl O | LCD common/segment pin — — — —
COM3/ )
32 28 SEG1 O | LCD common/segment pin — — — —
33 29 %OE'\é;/ O | LCD common/segment pin — — — —
34 30 SEG3 O | LCD segment pin — — — —
35 31 SEG4 O | LCD segment pin — — — —
36 32 SEG5 O | LCD segment pin — — — —
37 33 SEG6 O | LCD segment pin — — — —
38 34 SEG7 O | LCD segment pin — — — —
39 35 SEG8 O | LCD segment pin — — — —
40 36 SEG9 O | LCD segment pin — — — —
41 37 SEG10 O | LCD segment pin — — — —
42 38 SEG11 O | LCD segment pin — — — —
43 39 SEG12 O | LCD segment pin — — — —
44 40 SEG13 O | LCD segment pin — — — —
45 41 SEG14 O | LCD segment pin — — — —
46 42 SEG15 O | LCD segment pin — — — —
47 43 SEG16 O | LCD segment pin — — — —
48 44 SEG17 O | LCD segment pin — — — —
52 45 SEG18 O | LCD segment pin — — — —
53 46 SEG19 O | LCD segment pin — — — —
54 47 SEG20 O | LCD segment pin — — — —
55 48 SEG21 O | LCD segment pin — — — —
56 49 SEG22 O | LCD segment pin — — — —
57 50 SEG23 O | LCD segment pin — — — _
58 51 SEG24 O | LCD segment pin — — _ —
59 52 SEG25 O | LCD segment pin — — _ —
60 53 SEG26 O | LCD segment pin — — _ —
61 54 SEG27 O | LCD segment pin — — _ —
62 55 SEG28 O | LCD segment pin — — — —
63 56 SEG29 O | LCD segment pin — — — —
64 57 SEG30 O | LCD segment pin — — — —
65 58 SEG31 O | LCD segment pin — — — —
66 59 P67"? O | Output port — — — _
SEG32"™ | O | LCD segment pin — — — _
67 60 P66"” O | Output port — _ — _
SEG33™ | O | LCD segment pin — _ — _
68 61 P65 O | Output port — _ — _
SEG34™ | O | LCD segment pin — _ — _
69 62 P647 O | Output port — — — —
SEG35"Y | O | LCD segment pin — _ — _
20 63 P63 O | Output port — — — _
SEG36'” | O | LCD segment pin — _ — _
1 64 P62"Y O | Output port — — — —
SEG37"™ | O | LCD segment pin — — — _
72 65 P61 O | Output port — — — —
SEG38™ | O | LCD segment pin — — — _
73 66 P60"" O | Output port — — — _
SEG39™ | O | LCD segment pin — — — _

(*1) Internally generated, or connect to either positive power supply pin (Vpp) or power supply pin for internal logic

(VppL). For details, see “Chapter 22 LCD Drivers. In the user’'s manual”

(**) Pin for ML610Q407/ML610Q408.
(**) Pin for ML610Q409.
*Y) Pin for ML610Q407.
(*°) Pin for ML610Q408/ML610Q409.
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PIN DESCRIPTION

Primary/
Pin name | I/O Description Secondary/| Logic
Tertiary
System
RESET_ N | | Reset input pin. When this pin is set to a “L” level, system reset mode is — Negative
set and the internal section is initialized. When this pin is set to a “H” level
subsequently, program execution starts. A pull-up resistor is internally
connected.
XTO | | Crystal connection pin for low-speed clock. — —
XT1 O | A 32.768 kHz crystal oscillator (see measuring circuit 1) is connected to
this pin. Capacitors CDL and CGL are connected across this pin and Vss . B B
LSCLK O |Low-speed clock output pin. This pin is used as the secondary function of | Secondary —
the P20 pin.
OUTCLK O | High-speed clock output pin. This pin is used as the secondary function of | Secondary —
the P21 pin.
General-purpose input port
P00-P04 | | General-purpose input port. Primary Positive
Since these pins have secondary functions, the pins cannot be used as a
port when the secondary functions are used.
General-purpose output port
P20-P22,P24| O |General-purpose output port. Primary Positive
Since these pins have secondary functions, the pins cannot be used as a
port when the secondary functions are used.
General-purpose input/output port
P30-P35 1/0 | General-purpose input/output port. Primary Positive
Since these pins have secondary functions, the pins cannot be used as a
port when the secondary functions are used.
P40-P47 1/0 | General-purpose input/output port. Primary Positive
Since these pins have secondary functions, the pins cannot be used as a
port when the secondary functions are used.
P50-P57 1/0 | General-purpose input/output port. Primary Positive
Since these pins have secondary functions, the pins cannot be used as a
port when the secondary functions are used.
P60-P63 O | General-purpose input/output port. Primary Positive
These pins are for the ML610Q407/ ML610Q408, but are not provided in
the ML610Q409.
P64-P67 O | General-purpose input/output port. Primary Positive

These pins are for the ML610Q407, but are not provided in the
ML610Q409.
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Primary/
Pin name | I/O Description Secondary/| Logic
Tertiary
RC oscillation type A/D converter
INO | | Channel O oscillation input pin. This pin is used as the secondary function | Secondary
of the P30 pin.
CS0 O | Channel 0 reference capacitor connection pin. This pin is used as the Secondary
secondary function of the P31 pin.
RCTO O | Resistor/capacitor sensor connection pin of Channel 0 for measurement. | Secondary
This pin is used as the secondary function of the P33 pin.
RS0 O | This pin is used as the secondary function of the P32 pin which is the Secondary
reference resistor connection pin of Channel 0.
RTO O |Resistor sensor connection pin of Channel 0 for measurement. This pin is | Secondary
used as the secondary function of the P34 pin.
RCM O | RC oscillation monitor pin. This pin is used as the secondary function of Secondary
the P35 pin.
IN1 | | Oscillation input pin of Channel 1. This pin is used as the secondary Secondary
function of the P44 pin.
CS1 O | Reference capacitor connection pin of Channel 1. This pin is used as the | Secondary
secondary function of the P45 pin.
RS1 O | Reference resistor connection pin of Channel 1. This pin is used as the Secondary
secondary function of the P46 pin.
RT1 O |Resistor sensor connection pin for measurement of Channel 1. This pin is | Secondary
used as the secondary function of the P47 pin.
LCD drive signal
COMO0-4 O | Common output pins. — _
SEGO0-31 O | Segment output pins. — _
SEG32-35 | O |Segment output pin. These pins are for the ML610Q408/ML610Q409, but — —
are not provided in the ML610Q407.
SEG36-39 | O |Segment output pin. These pins are for the ML610Q409, but are not — —
provided in the ML610Q407/ML610Q408.
LCD driver power supply
¥ — | Power supply pins for LCD bias (internally generated or positive power — —
Vio — | supply pin connected ). Depending on LCD Bias setting and Vpp voltage — _
Vis level, Vpp or VppL or capacitor is connected. For details of the connection — —
— | method, see user’'s manual.
C1 — | Power supply pins for LCD bias (internally generated). Capacitors C12 is — —
c2 — | connected between C1 and C2. — -
For testing
TEST | 110 | Input/output pin for testing. A pull-down resistor is internally connected. — —
Power supply
Vss — | Negative power supply pin. — —
Vbp — | Positive power supply pin for I/O, internal regulator, battery low detector, — —
and power-on reset.
VoL — | Positive power supply pin (internally generated) for internal logic. — —
Capacitor CL (see Appendix C measuring circuit 1) is connected between
this pin and Vss.
Vep — | Power supply pin for programming Flash ROM. A pull-down resistor is — —
internally connected.
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OPERATING CONDITIONS OF FLASH ROM

(Vss = QV)
Parameter Symbol Condition Range Unit
Operating temperature Top At write/erase 0 to +40 °C
Vpp At write/erase ' 2.75t0 3.6
Operating voltage VoL At write/erase ' 2.5t02.75 \%
Vpp At write/erase”’ 7.7t08.3
erase/program cycles Cep — 80 cycles
Data retention Yor — 10 years

' Those voltages must be supplied to Vpp. pin and Vep pin when programming and eraseing Flash ROM.
Vep pin has an internal pulldown resister.

DC CHARACTERISTICS (1/5)
(Vop = 1.25 to 3.6V, Vss = 0V, Ta = —20 to +70°C, Ta = —40 to +85°C for P version, unless otherwise specified)

Parameter Symbol Condition 5 Rating Unit Megsur.mg
Min. Typ. Max. circuit
- oro Typ. Typ.
Voo=125 | 12-2°C | Ljog, | 990 | 40y,
kHz
to 3.6V 3 VP | g | YR
500kHz/2MHz RC oscillation f —25% +25%
frequency RC Typ. Typ.
Ta=25° 2.
Voo = 1.80 a=25C | 4oy O | 0%
MHz
to 3.6V 3 Typ. 20 Typ.
—25% ) +25%
Low-speed crystal oscillation
start time*? T — — 06 2 s 1
500kHz/2MHz RC oscillation T 03
start time RC _ _ _ : HS
Low-speed oscillation stop T 12 16.4 41
detect time™ STOP _ . ms
Reset pulse width Prst — 200 — —
Reset noise elimination p 03 us
pulse width NRST _ _ _ :
Power-on reset activation
. . Tror — — — 10 ms
power rise time

*I:When low-speed crystal oscillation stops for a duration more than the low-speed oscillation stop detect time, the system is
reset to shift to system reset mode.

*2 . 32.768KHz Crystal resonator DT-26 (Load capacitance 6pF) (made by KDS:DAISHINKU CORP.) is used (CeL=Cp.=6pF).
*3 . Recommended operating temperature (Ta = -20 to +70°C, Ta = —40 to +85°C for P version)

RESET_N VIL1 & z VIL1

Prst .

Reset pulse width (Prst)

VDD

Teor _|
RS

Power-on reset activation power rise time (Tpor )
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DC CHARACTERISTICS (3/5)
(Vpp = 3.0V, Vss = 0V, Ta = -20 to +70°C, Ta = —40 to +85°C for P version)

Parameter Symbol Condition - Rating Unit Megsur.mg
Min. | Typ. | Max. circuit
CPU: In STOP state. Ta= 25°C — 0.4 0.8
Low-speed/high-speed
Supply current 1| IDD1 | 2 500kHz/2MHz oscillation: KA
stopped. *5 _ _ 8
CPU: In HALT state (LTBC and WDT .
are Operating).*3*4 Ta= 25°C — 0.9 1.8
Supply current 2|  IDD2 High-speed 500kHz/2MHz pA
oscillation: Stopped. 5 9
LCD and BIAS circuits: Operating. *° T T
CPU: In 32.768kHz operating nre
state *1*3 Ta=25°C — 5 8 1
Supply current 3|  IDD3 High-speed 500kHz/2MHz pA
oscillation: Stopped. %5 . . 15
LCD and BIAS circuits: Operating. *2
. Ta= 25°C — 70 100
Supply current IDD4-1 CPU: In RC 500kHz operating state. A
4-1 ) LCD and BIAS circuits: Operating. *2 5 120 K
Ta= 25°C — 280 350
Supply current IDD4-2 CPU: In RC 2MHz operating state. A
4-2 : LCD and BIAS circuits: Operating. *2 H
5
* — — 400

1

*

: When the CPU operating rate is 100% (No HALT state).
: All SEGs: off waveform, No LCD panel load, 1/3 bias, 1/3 duty, Frame frequency: Approx. 64 Hz, Bias voltage multiplying
clock: 1/128 LSCLK (256Hz)
: 32.768KHz Crystal resonator DT-26 (Load capacitance 6pF) (made by KDS:DAISHINKU CORP.) is used (Ce.=Cp.=6pF)
: Significant bits of BLKCONO~BLKCON4 registers except DLCD bit on BLKCON4 are all “1”.
: Recommended operating temperature (Ta =-20 to +70°C, Ta = -40 to +85°C for P version)
: LCD Stop mode, 1/3 bias, Bias voltage multiplying clock: 1/128 LSCLK (256Hz)

*
N

* *
~ w

*

*
o O
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DC CHARACTERISTICS (5/5))

(Vpp = 1.25t0 3.6V, Vss = 0V, Ta = -20 to +70°C, Ta = —40 to +85°C for P version, unless otherwise specified)

Ratin i
Parameter Symbol Condition ) g Unit Megsurllng
Min. Typ. Max. circuit
Input voltage 1
(RESET_N) VIH1 o 0.7 o Voo
(TESTO, *xVbp
TEST1_N
(POO—P_O4)) 0.3 v °
(P30—P35) VDD =1.8t0 3.6V 0 —_— <V
(P40-P47) viL1 00
(P50-P57) Vpp = 1.25 to 3.6V 0 — Vop
Input pin
capacitance _
(P00-P04) CIN vf 1Oskoanv 5 F
(P30-P35) rms = 91 - | — P -
(P40-P47) Ta=25°C
(P50-P57)
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MEASURING CIRCUITS

MEASURING CIRCUIT 1

CoL

|
| F——1 xT0
32.768kHz crystal
| L x71 -
Cov L.
o1 b—1T
/a
Vob VobL Vi1 Vie Vis Vss
J_ Cv: 1uF
@ — p— CL: 0.47yF
Cv CT CQ( Co Cu,Co.Co: 0.1uF
I . . ° Ci2: 0.47uF
32.768kHz crystal: DT-26 (Load capacitance 6pF)
(made by KDS:DAISHINKU CORP.)
Cat, Cou: 6pF
MEASURING CIRCUIT 2
(*2)
VIH o
—o
gl
1 o — '
SIRRE RIS

| £ El

VIL © Voo Vooo Vi V2 Vis Vss

(*1
("2

~ ~—

Input logic circuit to determine the specified measuring conditions.
Measured at the specified output pins.
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AC CHARACTERISTICS (External Interrupt)

(Vpp = 1.25t0 3.6V, Vss = 0V, Ta = -20 to +70°C, Ta = —40 to +85°C for P version, unless otherwise specified)

Parameter Symbol Condition - Rating Unit
Min. Typ. Max.
Interrupt: Enabled (MIE = 1),
External interrupt disable period ThuL CPU: NOP operation 76.8 — 106.8 us
System clock: 32.768kHz

P00-P04

_

(Rising-edge interrupt)

P00-P04

RN

(Falling-edge interrupt)

P00-P04

7

(Both-edge interrupt)

AC CHARACTERISTICS (Serial Port)
(Vop = 1.25t0 3.6V, Vss = 0V, Ta = -20 to +70°C, Ta = —40 to +85°C for P version, unless otherwise specified)

tuL

tuL

i N N

Rati
Parameter Symbol Condition ; aing Unit
Min. Typ. Max.
Transmit baud rate trerT — — BRT*' — S
. BRT*’ : BRT*'
R baud rat — *
eceive baud rate trBRT 39 BRT +39% S

*1: Baud rate period (including the error of the clock frequency selected) set with the serial port baud rate register
(SIOBRTL,H) and the serial port mode register 0 (SIOMODO).

trerRT

TXDO*

e

trerT

RXDO*

X

*: Indicates the secondary function of the port.
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AC CHARACTERISTICS (RC Oscillation A/D Converter)

Condition for Vpp=1.8 to 3.6V

(Vbp=1.8 to 3.6V, Vss=0V, Ta=-20 to +70°C, Ta=-40 to +85°C for P version, unless otherwise specified)

i Rating .

Parameter Symbol Condition Min. Typ. Mo, Unit
Oscillation resistor RSROTS\’_ ?k‘.ﬂo CSO0, CT0, CS1>740pF 1 — — kQ
Oscillation frequency fosci Re§istor for oscl:illa.tion=1kQ 457.3 525.2 575.1 kHz
Vop = 3.0V fosca Resistor for oscillation=10kQ 5348 | 58.18 | 62.43 kHz
foscs Resistor for oscillation=100kQ 5.43 5.89 6.32 kHz

RS to RT oscillation Kf1 RTO, RT0-1, RT1=1kQ 7.972 9.028 9.782 —
frequency ratio Kf2 RTO, RT0-1, RT1=10kQ 0.981 1 1.019 —
Vop = 3.0V Kf3 RT0, RTO-1, RT1=100kQ 0.099 | 0.101 | 0.104 —

*!: Kfx is the ratio of the oscillation frequency by the sensor resistor to the oscillation frequency by the reference resistor on the
same conditions.

Kfx = foscx(RTO-CSO0 oscillation) foscx(RT0-1-CS0 oscillation) foscx(RT1-CS1 oscillation)

foscx(RS0-CS0 oscillation) ,  foscx(RS0-CSO0 oscillation) ,  foscx(RS1-CS1 oscillation)
(x=1,2,3)
7'; —_— CVRO 7'; CVR1
! RTO, RTO0-1, RT1: 1kQ/10k Q/100k Q
- RSO0, RS1: 10k Q
8IE S lo bo 5 <=5 e CS0, CTO, CS1: 560pF
=3 @ %}z 3 CVRO, CVR1: 820pF
VIH o INO CSO RCTO RSO RTO  INT CSTRS1RTA
c RCM —> Frequency measurement (foscx)
(Note 1), i a
=
|l a
Vg
VIL e Voo Voo Vss
|

|
“L 1% !

*1: Input logic circuit to determine the
specified measurina conditions.
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Condition for Vpp=1.25 to 3.6V
(Vpp=1.25 to 3.6V, Vss=0V, Ta=-20 to +70°C, Ta=-40 to +85°C for P version, unless otherwise specified)

o Rating .

Parameter Symbol Condition Min. Typ. Max. Unit
Oscillation resistor RSR(')I'(?- ?k‘.ﬂo CS0, CT0, CS1>740pF 1 — — kQ
Oscillation frequency fosc1 Resistor for oscillation=6kQ 81.93 93.16 101.2 kHz
Voo = 1.5V fosc2 Resistor for oscillation=15kQ 35.32 38.75 41.48 kHz
foscs Resistor for oscillation=105kQ 5.22 5.65 6.03 kHz

RS to RT oscillation Kf1 RTO, RTO-1, RT1=1kQ 2.139 2.381 2.632 —
frequency ratio ' Kf2 RTO, RTO-1, RT1=10kQ 0.973 1 1.028 | —
Vop = 1.5V Kf3 RTO, RTO0-1, RT1=100kQ 0.142 | 0.147 | 0.152 —
Oscillation frequency fosc1 Registor for osc.:illa.tion=6kQ 85.28 94.58 103.3 kHz
Vip = 3.0V fosca Res'lstor for osc'lllajuon=15kQ 35.72 38.87 | 41.78 kHz
foscs Resistor for oscillation=105kQ 5.189 5.622 6.012 kHz

RS to RT oscillation Kf1 RTO, RT0-1, RT1=1kQ 2.227 2.432 2.626 —
frequency ratio Kf2 RTO, RT0-1, RT1=10kQ 0.982 1 1.018 —
Vop = 3.0V Kf3 RTO, RTO-1, RT1=100kQ 0.141 | 0.145 | 0.149 —

*!: Kfx is the ratio of the oscillation frequency by the sensor resistor to the oscillation frequency by the reference resistor on the
same conditions.

foscx(RTO-CSO0 oscillation) foscx(RT0-1-CS0 oscillation) foscx(RT1-CS1 oscillation)

Kix = foscx(RS0-CS0 oscillation) ,  foscx(RS0-CSO0 oscillation) ,  foscx(RS1-CS1 oscillation)
(x=1,2,3)
__ CVRO CVR1
g < < RTO, RTO-1, RT1: 1k Q/10k Q/100k Q
& RAO, RAO-1, RA1: 5k Q)
olo L« lo lo - L= L_ RS0, RS1: 15k Q
4 5 =0 N b CS0, CTO, CS1: 560pF
x CVRO0, CVR1: 820pF
VIH INO CSO RCTO RSO RTO IN1 CS1RS1RT1
(o
RCM ——> Frequency measurement (foscx)
' c
(Note 1 E _é‘
' >
Cla
=
VIL e Vob  Voou Vss
T1 !
*1: Input logic circuit to determine the
specified measurina conditions.
Note:

- Please have the shortest layout for the common node (wiring patterns which are connected to the external capacitors, resistors
and INO/IN1 pin), including CVRO/CVR1. Especially, do not have long wire between INO/IN1 and RS0/RS1. The coupling
capacitance on the wires may occur incorrect A/D conversion. Also, please do not have signals which may be a source of noise
around the node.

- When RTO/RT1 (Thermistor and etc.) requires long wiring due to the restricted placement, please have VSS(GND) trace next to
the signal.

- Please make wiring to components (capacitor, resisteor and etc.) necessory for objective measurement. Wiring to reserved
components may affect to the A/D conversion operation by noise the components itself may have.
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Package Dimensions

(Unit : mm)
P-TQFP100-1414-0.50-ZK |
5O
&
=
s
3| 2 .
S| o
£ H
g 8
S =
ol o
N 1.00£0.20
o3| & ' '
i =
INDEX MARK 2 1
MIRROR FINISH = =
1. 0OTYP. 0.2220.05 )
— - e —F o~
0.145+0.05 w
= 0. 50TYP.
! s g
= 0.60+0. 15
S |
Package material Epoxy resin
Lead frame material Cu alloy
Lead finish Sn-2Bi (Bi 2% typ.)
Pin treatment Plating (=5pm)
LAPIS Semiconductor Co.Ltd. Package weight (g) 055 TYP.
Rev. No./Last Revised 2/0ct. 22, 2009

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 our responsible sales person for the product name, package name, pin number,
package code and desired mounting conditions (reflow method, temperature and times).
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NOTES

No copying or reproduction of this document, in part or in whole, is permitted without the consent of LAPIS Semiconductor
Co., Ltd.

The content specified herein is subject to change for improvement without notice.

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

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any
damage arising from any inaccuracy or misprint of such information, LAPIS Semiconductor shall bear no responsibility for
such damage.

The technical information specified herein is intended only to show the typical functions of and examples of application
circuits for the Products. LAPIS Semiconductor does not grant you, explicitly or implicitly, any license to use or exercise
intellectual property or other rights held by LAPIS Semiconductor and other parties. LAPIS Semiconductor shall bear no
responsibility whatsoever for any dispute arising from the use of such technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as
audio visual equipment, office-automation equipment, communication devices, electronic appliances and amusement
devices).

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

While LAPIS Semiconductor always makes efforts to enhance the quality and reliability of its Products, a Product may fail
or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of
physical injury, fire or any other damage caused in the event of the failure of any Product, such as derating, redundancy, fire
control and fail-safe designs. LAPIS Semiconductor shall bear no responsibility whatsoever for your use of any Product
outside of the prescribed scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an
extremely high level of reliability the failure or malfunction of which may result in a direct threat to human life or create a
risk of human injury (such as a medical instrument, transportation equipment, aerospace machinery, nuclear-reactor
controller, fuel-controller or other safety device). LAPIS Semiconductor shall bear no responsibility in any way for use of
any of the Products for the above special purposes. If a Product is intended to be used for any such special purpose, please
contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign
Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

Copyright  2011-2014 LAPIS Semiconductor Co., Ltd.
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