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range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

nX-U8/100

8-Bit

4.2MHz

I2C, SSP, UART/USART
LCD, Melody Driver, POR, PWM, WDT
22

96KB (48K x 16)
FLASH

3Kx 8

1.1V ~ 3.6V

A/D 2x12b, 2x24b
Internal

-20°C ~ 70°C (TA)
Surface Mount
144-LQFP

144-LQFP (20x20)

https://www.e-xfl.com/product-detail/rohm-semi/mi610g435a-nnntcOagl

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/ml610q435a-nnntc0agl-4450636
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

LAPIS Semiconductor

FEDL610Q435-02
ML610Q435/ML610Q436

PIN CONFIGURATION

ML610Q435 LQFP144 Pin Layout
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Figure 3 ML610Q435 LQFP144 Pin Configuration
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ML610Q436 LQFP144 Pin Layout
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Figure 4 ML610Q436 LQFP144 Pin Configuration
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ML610Q435 Chip Pin Layout & Dimension
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Chip size:

PAD count:
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Figure 5 ML610Q435 Chip Layout & Dimension
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FEDL610Q435-02

LAPIS Semiconductor ML610Q435/ML610Q436
ML610Q436 Chip Pin Layout & Dimension
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COoM3 121 |p Ol 45 SEG1
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OOO00000000000000000000O000OO00O -
damsworooIHdNEIB9EISQINRINERER
HOZT VOHNOAd NMIWLONOANMNIOXOA N _IAN
COZSVNNNTTHFITIITIITOOOOOOA[EELOAQ0
D.IlZ>O.ﬂ.Q.D.D.%D.D.D.Ilflo.aﬂ.ﬂ.n.ﬂ.tloxx>g>a
: ] 2
—— 3.33mm >
Chip size: 3.33 mm x 4.23 mm
PAD count: 136 pins
Minimum PAD pitch: 100 pm
PAD aperture: 80 um x 80 um
Chip thickness: 350 um

Voltage of the rear side of chip:  Vss level

Figure 6 ML610Q436 Chip Layout & Dimension
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FEDL610Q435-02
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ML610Q436 Pad Coordinates

Table 2 ML610Q436 Pad Coordinates

Chip Center: X=0,Y=0

PAD Pad X Y PAD Pad X Y PAD Pad X Y

No. Name (Mm) | (um) No. Name (um) | (um) No. Name (um) | (um)
1 PO1 -1400 | -1978 51 SEG7 1528 200 101 Vep -1528 | 1600
2 POO -1300 | -1978 52 SEG8 1528 300 102 SEG48 -1528 | 1500
3 NMI -1200 | -1978 53 SEG9 1528 400 103 SEG49 -1528 | 1400
4 Vss -1100 | -1978 54 SEG10 1528 500 104 SEG50 -1528 | 1300
5 P20 -1000 | -1978 55 SEG11 1528 600 105 SEGb51 -1528 | 1200
6 P21 -900 | -1978 56 SEG12 1528 700 106 SEG52 -1528 | 1100
7 P22 -800 | -1978 57 SEG13 1528 800 107 SEG53 -1528 | 1000
8 P40 -700 | -1978 58 SEG14 1528 900 108 SEG54 -1528 900
9 P41 -600 | -1978 59 Vi 1528 1000 109 SEG55 -1528 800
10 RESET_N -500 | -1978 60 Ve 1528 1100 110 SEG56 -1528 700
11 P42 -400 | -1978 61 Vis 1528 1200 111 SEG57 -1528 600
12 P43 -300 | -1978 62 Via 1528 1300 112 SEG58 -1528 500
13 P44 -200 | -1978 63 C1 1528 1400 113 SEG59 -1528 400
14 P45 -100 | -1978 64 C2 1528 1500 114 SEG60 -1528 300
15 P46 0 -1978 65 C3 1528 1600 115 SEG61 -1528 200
16 P47 100 -1978 66 C4 1528 1700 116 SEG62 -1528 100
17 P30 200 -1978 67 SEG15 1528 1800 117 SEG63 -1528 0
18 P31 300 -1978 68 SEG16 1528 1900 118 COMO -1528 | -100
19 P32 400 -1978 69 SEG17 1400 1978 119 CcOoM1 -1528 | -200
20 P33 500 -1978 70 SEG18 1300 1978 120 Ccom2 -1528 | -300
21 P34 600 -1978 71 SEG19 1200 1978 121 COoM3 -1528 | -400
22 P35 700 -1978 72 SEG20 1100 1978 122 COomM4 -1528 | -500
23 Vopx 800 -1978 73 SEG21 1000 1978 123 COM5 -1528 | -600
24 XTO 900 -1978 74 SEG22 900 1978 124 COM6 -1528 -700
25 XT1 1000 | -1978 75 SEG23 800 1978 125 com7 -1528 -800
26 Vss 1100 | -1978 76 SEG24 700 1978 126 COM8 -1528 -900
27 VoL 1200 | -1978 7 SEG25 600 1978 127 COM9 -1528 | -1000
28 Voo 1300 | -1978 78 SEG26 500 1978 128 COM10 -1528 | -1100
29 P10 1400 | -1978 79 SEG27 400 1978 129 ComM11 -1528 | -1200
30 P11 1528 | -1900 80 SEG28 300 1978 130 Avop -1528 | -1300
31 TEST 1528 | -1800 81 SEG29 200 1978 131 Vrer -1528 | -1400
32 COoM23 1528 | -1700 82 SEG30 100 1978 132 Avss -1528 | -1500
33 COM22 1528 | -1600 83 SEG31 0 1978 133 AINO -1528 | -1600
34 com21 1528 | -1500 84 SEG32 -100 1978 134 AIN1 -1528 | -1700
35 COM20 1528 | -1400 85 SEGS3 -200 1978 135 P03 -1528 | -1800
36 COM19 1528 | -1300 86 SEG34 -300 1978 136 P02 -1528 | -1900
37 com18 1528 | -1200 87 SEG35 -400 1978

38 COoM17 1528 | -1100 88 SEG36 -500 1978

39 COM16 1528 | -1000 89 SEG37 -600 1978

40 COM15 1528 -900 90 SEG38 -700 1978

41 COM14 1528 -800 91 SEG39 -800 1978

42 COM13 1528 -700 92 SEG40 -900 1978

43 COM12 1528 -600 93 SEG41 -1000 | 1978

44 SEGO 1528 -500 94 SEG42 -1100 | 1978

45 SEG1 1528 -400 95 SEG43 -1200 | 1978

46 SEG2 1528 -300 96 SEG44 -1300 | 1978

47 SEG3 1528 -200 97 SEG45 -1400 | 1978

48 SEG4 1528 -100 98 SEG46 -1528 | 1900

49 SEG5 1528 0 99 SEG47 -1528 | 1800

50 SEG6 1528 100 100 Voo -1528 | 1700
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FEDL610Q435-02
ML610Q435/ML610Q436

PIN LIST

PAD No.

Primary function

Secondary function

Tertiary function

Q435

Q436

Pin name

1/0

Function

Pin name | 1/0

Function

Pin name

110 Function

4,26

4,26

Vss

Negative power
supply pin

28,
100

28,
100

VDD

Positive power supply
pin

27

27

VDDL

Power supply pin for
internal logic
(internally generated)

23

23

VDDX

Power supply pin for
low-speed oscillation
(internally generated)

101

101

Power supply pin for
Flash ROM

132

132

AVss

Negative power
supply pin for
successive
approximation type
ADC

130

130

AVop

Positive power supply
pin for successive
approximation type
ADC

59

59

Power supply pin for
LCD bias (internally
generated)

60

60

Viz

Power supply pin for
LCD bias (internally
generated)

61

61

VL3

Power supply pin for
LCD bias (internally
generated)

62

62

Power supply pin for
LCD bias (internally
generated)

63

63

C1

Capacitor connection
pin for LCD bias
generation

64

64

Cc2

Capacitor connection
pin for LCD bias
generation

65

65

C3

Capacitor connection
pin for LCD bias
generation

66

66

C4

Capacitor connection
pin for LCD bias
generation

31

31

TEST

lfe}

Input/output pin for
testing

10

10

RESET_

Reset input pin

24

24

XTO

Low-speed clock
oscillation pin

25

25

XT1

Low-speed clock
oscillation pin

131

131

VRer

Reference power
supply pin for
successive
approximation type
ADC
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FEDL610Q435-02

LAPIS Semiconductor ML610Q435/ML6100Q436
PIN DESCRIPTION
Primary/
Pinname | I/O Description Secondary/| Logic
Tertiary
System
RESET_N | | Resetinput 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 — —
as required.
0OSCO0 | | Crystal/ceramic connection pin for high-speed clock. Secondary —
0sCc1 O | A crystal or ceramic is connected to this pin (4.1 MHz max.). Capacitors Secondary —
CDH and CGH (see measuring circuit 1) are connected across this pin
and Vss.
This pin is used as the secondary function of the P10 pin(OSCO0) and P11
pin(OSC1).
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
P0O0-P03 | | 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.
P10-P11 | | 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
pP20-P22 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.
PAO-PA7 1/0 | General-purpose input/output port. Primary Positive
These pins are for the ML610Q435, but are not provided in the
ML610Q436.
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FEDL610Q435-02
ML610Q435/ML610Q436

TERMINATION OF UNUSED PINS

Table 3 shows methods of terminating the unused pins.

Table 3 Termination of Unused Pins

Pin Recommended pin termination

Vpp Open
AVDD VSS
AVSS VSS
VRer Vss
AINO, AIN1 Open
Vi1, Vig, Vis, Via Open
C1,C2,C3,C4 Open
RESET_N Open
TEST Open
NMI Open
P00 to PO3 Vbp Or Vss
P10 to P11 Vob
P20 to P22 Open
P30 to P35 Open
P40 to P47 Open
PAO to PA7 Open
COMO to 23 Open
SEGO to 63 Open

Note:

It is recommended to set the unused input ports and input/output ports to the inputs with pull-down resistors/pull-up resistors 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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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS

(Vss = AVss = OV)

Parameter Symbol Condition Rating Unit
Power supply voltage 1 Vop Ta =25°C -0.3t0 +4.6 Vv
Power supply voltage 2 AVpp Ta=25°C -0.3t0 +4.6 \Y,
Power supply voltage 3 Vpp Ta =25°C -0.3t0 +9.5 \Y
Power supply voltage 4 VooL Ta =25°C -0.3t0 +3.6 Vv
Power supply voltage 5 Vobx Ta=25°C -0.3t0 +3.6 \Y,
Power supply voltage 6 Vi1 Ta =25°C -0.3to +1.75 Vv
Power supply voltage 7 Vi2 Ta=25°C -0.3t0 +3.5 \Y,
Power supply voltage 8 Vi3 Ta=25°C -0.3t0 +5.25 \Y
Power supply voltage 9 Vig Ta=25°C -0.3t0 +7.0 \%
Input voltage Vin Ta=25°C —0.3to Vpp+0.3 \%
Output voltage Vour Ta =25°C —0.3 to Vpp+0.3 \Y,
Output current 1 louT1 Port3-A, Ta = 25°C -12to +11 mA
Output current 2 louT2 Port2, Ta = 25°C -12 to +20 mA
Power dissipation PD Ta=25°C 122 mw
Storage temperature Tste — -55 to +150 °C

RECOMMENDED OPERATING CONDITIONS
(Vss = AVss = 0V)

Parameter Symbol Condition Range Unit
Operating temperature Tor — -20to +70 °C
Operating voltage Voo — 111030 \%

AVpp — 2.21t03.6
Vpp = 1.1 t0 3.6V 30k to 36k
Operating frequency (CPU) for Vpp = 1.3 t0 3.6V 30k to 650k Hz
Vpp = 1.8 10 3.6V 30k to 4.2M

]I(_r(é\(;vl;se[;]e:;d crystal oscillation fert - 32 768Kk Hz
Low-speed crystal oscillation CoL — 0to 12
external capacitor CoL _ 0to 12 PF
e oo - somrscon |
High-speed crystal oscillation CoH — 24
external capacitor Con — 24 PF
Capacitor externally connected to Curo — 1.0£30%
Vool pin Cu — 0.1+30% HF
\(;::Xa;:Lor externally connected to Cx . 0.1430% uF
\(Zalry)za‘jtf‘r)sinesxternally connected to Cab od o 1.0+30% uF
Capacitors externally connected
across C1 and C2 pins and across Ci2,Cas — 1.0+30% uF
C3 and C4 pins
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LAPIS Semiconductor

FEDL610Q435-02

ML610Q435/ML610Q436

DC CHARACTERISTICS (2/5)

(VDD =1.1to 36V, AVpp = 2.2 to 36V, Vss = AVss = 0V

Ta = -20 to +70°C, unless otherwise specified) (2/5)

Parameter Symbol Condition - Rating Unit Megsur.mg
Min. Typ. Max. circuit
CN4-0 = 00H 0.89 | 094 [ 0.99
CN4-0 = 01H 091 | 096 | 1.01
CN4-0 = 02H 0.93 | 098 | 1.03
CN4-0 = 03H 095 | 1.00 | 1.05
CN4-0 = 04H 0.97 | 1.02 | 1.07
CN4-0 = 05H 099 | 1.04 | 1.09
CN4-0 = 06H 101 | 106 | 1.11
CN4-0 = 07H 1.03 | 1.08 | 1.13
CN4-0 = 08H 1.05 | 110 | 1.15
CN4-0 = 09H 1.07 | 112 | 117
CN4-0 = 0AH 1.09 | 114 | 1.19
CN4-0 = 0BH 111 | 116 | 1.21
CN4-0 = OCH 113 | 118 | 1.23
CN4-0 = ODH 115 | 120 | 1.25
CN4-0 = OEH 117 | 122 | 1.27
Vpp = 3.0V CN4-0 = OFH 119 | 124 | 1.29
V|1 voltage V| . ' \%
L Vorag H Tj = 25°C CN4—0 = 10H 121 | 126 | 131
CN4-0 = 11H 123 | 128 | 1.33
CN4-0 = 12H 125 | 130 | 1.35
CN4-0 = 13H 127 | 132 | 137
CN4-0=14H * 1.29 1.34 | 1.39
CN4-0=15H * 1.31 1.36 | 1.41 1
CN4-0 = 16H * 1.33 138 | 1.43
CN4-0=17H* 1.35 1.40 | 1.45
CN4-0 = 18H ™ 137 | 1.42 | 1.47
CN4-0 = 19H * 1.39 1.44 | 1.49
CN4-0=1AH * 1.41 146 | 151
CN4-0=1BH * 1.43 1.48 | 1.53
CN4-0=1CH* 1.45 150 | 155
CN4-0=1DH * 1.47 1.52 1.57
CN4-0=1EH * 1.49 154 | 1.59
CN4-0=1FH * 1.51 156 | 1.61
Vi1 temperature _ .
deviation AViy Vpp = 3.0V — -15 — mvV/°C
Vi1 voltage _
dependency AVi1 Vpp = 1.3t0 3.6V — 5 20 mV/IV
Vop = 3.0V, Tj = 25°C Typ. Typ.
Viz voltage Viz 300kQ load (Vi—Vss) _10% | V2| a9
Vpp = 3.0V 1/3 bias Typ. | Vux2 | Typ.
V3 voltage \Y/ ' \
Lo Volag w Tj = 25°C 1/4 bias -10% | vix3 | +4%
300k load 1/3 bias Typ. | Vux3 | Typ.
V14 voltage V
H g t (Via—Vss) 1/4 bias -10% | Vx4 | +5%
LCD bias voltage
generation time Toias _ _ 600 ms

*1: When using 1/4 bias, the V1 voltage is set to typ. 1.32 V (same voltage as in CN4-0 = 13H).
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LAPIS Semiconductor

FEDL610Q435-02

ML610Q435/ML610Q436

DC CHARACTERISTICS (4/5)
(Vop = 1.1t0 3.6V, AVpp = 2.2 t0 3.6V, Vss = AVss = 0V, Ta = —20 to +70°C, unless otherwise specified) (4/5)

Ratin i
Parameter Symbol Condition - g Unit Megsur|ng
Min. Typ. Max. circuit
IOH1 = —0.5mA, Vpp = 1.8 to0 3.6V YOD; — —
Output voltage 1 V/SS
(P20-P22/2" VOH1 IOH1 = -0.1mA, Vpp = 1.3 to 3.6V 03 — —
function is v -
selected) IOH1 = -0.03mA, Vpp = 1.1 to 3.6V oDZ
(P30-P35) i
(P40-P47) IOL1 = +0.5mA, Vpp = 1.8 to 3.6V — — 0.5
_ 1 = +0. =1. . — — .
(PAO-PAT) VOLL IOL1 = +0.1mA, Vpp = 1.3 t0 3.6V 0.5
IOL1 = +0.03mA, Vpp = 1.1 to 3.6V — — 0.3
_ _ Vop
IOH1 = -0.5mA, Vpp = 1.8 to 3.6V o5 — —
_ _ Vbp
Output voltage 2 VOH2 IOH1 = -0.1mA, Vpp = 1.3 to 3.6V 03 — —
(P20—P22/2™ v :
function is Not IOH1 =-0.03mA, Vpp = 1.1 to 3.6V ODZ — —
selected) —
VOL2 IOL2 = +5mA, Vpp = 1.8 to 3.6V — — 0.5 v )
Output voltage 3 I0L3 = +3mA, Vpp = 2.0 to 3.6V
VOL3 _ — — 0.4
(P40-P41) (when I°C mode is selected)
VOH4 IOH4 = -0.2mA, VL1=1.2V \6“‘2 — —
VOMH4 IOMH4 = +0.2mA, VL1=1.2V — — +\£)L32
VOMH4S IOMH4S = -0.2mA, VL1=1.2V _\(/)“2 — —
Output voltage 4 Via
(COMO-15) VOM4 IOM4 = +0.2mA, VL1=1.2V — — 00
(COM16-23) 2 v :
(SEG0-63) voMm4s IOM4S = -0.2mA, VL1=1.2V oo | — —
v
VOML4 IOML4 = +0.2mA, VL1=1.2V — — +oL12
VOML4S IOML4S = —-0.2mA, VL1=1.2V X)le - —
VOL4 IOL4 = +0.2mA, VL1=1.2V — — 0.2
Output leakage
(P20-P22) IOOH VOH = Vpp (in high-impedance state) — — 1
(P30-P35) pA 3
(P40-P47) B . } - -
(PAO-PA7) 1 100L VOL = Vss (in high-impedance state) 1
lH1 VIH1 = Vpp 0 — 1 A 4
Input current 1 Vpop=1.8t03.6V | -600 | -300 | -20
(RESET_N) L1 VIL1 = Vss Voo =1.3t03.6V | -600 | —300 -10
Vop=1.1t03.6V | -600 | —-300 -2
Vop=1.8t03.6V | 20 300 600
Input current 1 IIH1 VIH1 = Vpp Vpp = 1.3 t0 3.6V 10 300 600
(TEST) Vpp = 1.1 to 3.6V 2 300 600
L1 VILL = Ves -1 — —
Input current 2 Vpp = 1.8 to 3.6V 2 30 200
(NMI) IIH2 VIH2 = Voo Voo = 131036V | 02 30 | 200
(PO0-P03) (when pulled-down) |—22 = = : :
Vop=1.1t03.6V | 0.01 30 200

24/35



FEDL610Q435-02

LAPIS Semiconductor ML610Q435/ML610Q436
(P10-P11) VIL2 =V Vop=1.8t03.6V | —200 | -30 -2
(P30-P35) L2 - s Voo=13103.6V | —200 | -30 | -0.2
(PA0-PA7) (when pulled-up) 1= 036V | 200 | 30 | 0.0
(PAO-PAT)? - - - -
1IH2Z VIH2 = Vpp (in high-impedance state) — — 1
L2z VIL2 = Vss (in high-impedance state) -1 — —

*1: ML610Q435 only
*2: ML610Q436 only

DC CHARACTERISTICS (5/5))
(Vop =1.1t0 3.6V, AVpp = 2.2 t0 3.6V, Vss = AVss = 0V, Ta = —20 to +70°C, unless otherwise specified) (5/5)

Ratin i
Parameter Symbol Condition ) g Unit Megsur.lng

Min. Typ. Max. circuit
Input voltage 1 07
(RESET_N) Vop = 1.3 10 3.6V ey | — | Voo
(TEST) VIH1 .
(NMmI) Vpp = 1.1 10 3.6V ’ — Vop
(PO0—P03) xVop
(P10-P11) 0.3
(P31—P35) Vpp = 1.3 t0 3.6V 0 — XVDD
(P40-P43) VIL1 0.2
(P45-P47) Vpp = 1.1 to 3.6V 0 — )
(PAO-PAT)? xVpbp
Hysteresis width
(RESET_N)
(TEST_N) Voo = 2.0 10 3.6V 0.05 | 018 | 04 | 5
(NMI) - xVpp xVpp | xVpp
(PO0—P03)
(P10-P11) AVT
(P31-P35)
(PA0—P43) Voo = 1.1 10 3.6V 002 | 0ls | 04
(P45-P47) xVop | Voo | xVop
(PAO-PAT)"

0.7
Input voltage 2 VIH2 _ xVbp - Voo
P30, P44 _
( ) VIL2 — 0 _ :\’/3

DD
Input pin
capacitance
(NMI) f = 10kH
(PO0-P03) —oz
(P10-P11) CIN Vims = 50mV — — 5 pF _
(P30-P35) Ta =25°C
(P40-P47)
(PAO-PA7)*
*1: ML610Q435 only
HYSTERESIS WIDTH
AVT
Input signal i Voo
/}\ Vss
Internal signal VboL
Vss
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MEASURING CIRCUITS

MEASURING CIRCUIT 1

Jcl—— XTO C4 1 .
32.768kHz crystal 34
c3 —T
XT1 c2
C
| |—¢— P10/0sCO Cio
A o LT

Con
34— Pajosc1 Cv: 1pF

4.096MHz Cuo: 1uF
crystal Voo AVooVrerVoor —— Voox Vi Vie Vis Via Vss AVss Cui: 0.1uF
Cx: 0.1uF

" ‘ l l l l l Ca,Cp,Ce,Cq: 1uF
_T‘@ — C12,Caa: 1uF
Cv Cu1| Cro| Cx| Cal| Cp| C¢| Cq Coh: 24pF

T Cph: 24pF

32.768kHz crystal:
C-001R (Epson Toyocom)
4.096MHz crystal:

HC49SFWB (Kyocera)

MEASURING CIRCUIT 2

(*2)
VIH o——> —
] ,
: ol !
ol |5 5 owe
M g9
[ @] '
Vit ] Vob VooL Voox Vi Viz Vis Vs AVpd/rerVssAVss

(*1) Input logic circuit to determine the specified measuring conditions.
(*2) Measured at the specified output pins.
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MEASURING CIRCUIT 3

(*2)
VIH o—> —
I o
: 0| |
.- S|
' = o |
|5 5| A
1E gl
ViL ] Voo oL Voox Vi Viz Viz  Via AVppVrerVssAVss

*1: Input logic circuit to determine the specified measuring conditions.
*2: Measured at the specified output pins.

MEASURING CIRCUIT 4

(*3)
—o
| 5

e 2|

|5 g

EA? |2 = |

-] al

1 c =] ;

T | °l

Voo VooL Vobx Vi Viz Vis  Viga AVppVrerVssAVss
*3: Measured at the specified output pins.
MEASURING CIRCUIT 5
VIH o—> _— -
— ° £
? -
] (2] i =
e il i 8
@iz 2l g
H c =] i o
| = S| 3
e £
ViL oo VooL Vobx Viz Vi AVpoVrerVssAVss

TTTITIT
Y D O O O |

*1: Input logic circuit to determine the specified measuring conditions.
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AC CHARACTERISTICS (External Interrupt)

(Vpp = 1.1t0 3.6V, AVpp = 2.2 t0 3.6V, Vss = AVss = 0V, Ta = -20 to +70°C, unless otherwise specified)

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

o N TN

(Rising-edge interrupt)

tnuL

T -

(Falling-edge interrupt)

NMI, POO-P03 /

(Both-edge interrupt)

AC CHARACTERISTICS (UART)
(VDD =1.3to 3.6V

tuL

N

tnuL

AVpp = 2.2 t0 3.6V, Vss = AVss = 0V, Ta = —20 to +70°C, unless otherwise specified)

Rating

Parameter Symbol Condition ; Unit
Min. Typ. Max.
Transmit baud rate trerT — — BRT* — S
. BRT* . BRT*
Receive baud rate — *
trBRT _30% 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*

trRBRT

RXDO*

*: Indicates the secondary function of the port.
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AC CHARACTERISTICS (I°C Bus Interface: Standard Mode 100kHz)

(Vop =1.81t0 3.6V, AVpp = 2.2t0 3.6V, Vss = AVss = 0V, Ta = —20 to +70°C, unless otherwise specified)
Parameter Symbol Condition : Rating Unit
Min. Typ. Max.

SCL clock frequency fscL — 0 — 100 kHz
SCL hold time ; 4.0 S
(start/restart condition) HD:STA _ ' _ T i
SCL "L" level time fLow — 4.7 — — us
SCL "H” level time tHIGH — 4.0 — — us
SCL setup time
(restart condition) tsussTA 7 4T 7 7 HS
SDA hold time tHD:DAT — 0 — 3.45 us
SDA setup time tsu:paT — 0.25 — — us
SDA setup time
(stop condition) tsu:sTo — 4.0 — — Hs
Bus-free time taur — 4.7 — — us

AC CHARACTERISTICS (12C Bus Interface: Fast Mode 400kHz)
(Vop = 1.8 t0 3.6V, AVpp = 2.2 t0 3.6V, Vss = AVss = 0V, Ta = —-20 to +70°C, unless otherwise specified)

Parameter Symbol Condition - Rating Unit
Min. Typ. Max.
SCL clock frequency fscL — 0 — 400 kHz
SCL hold time " 06
(start/restart condition) HD:STA B ' B 7 Hs
SCL "L" level time tLow — 1.3 — — us
SCL "H” level time tHiGH — 0.6 — — us
SCL setup time
(restart condition) tsu:sTA — 0.6 * B HS
SDA hold time tHD:DAT — 0 — 0.9 us
SDA setup time tsu:DAT — 0.1 — — us
SDA setup time
(stop condition) tsussTo _ 0.6 _ B HS
Bus-free time tsur — 1.3 — — us
Start Restart Stop
condition condition condition
S <> -
] — I —
P40/SDA A >< A A A
P41/SCL AN L A A L7
i i i = t __teur
thp:sTA tlow  thigh tsu:ista thp:sTA tsupat  thopar oo O
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AC CHARACTERISTICS (RC Oscillation A/D Converter)
(Vpp = 1.3 t0 3.6V, AVpp = 2.2 t0 3.6V, Vss = AVss = 0V, Ta = -20 to +70°C, unless otherwise specified)

Parameter Symbol Condition - Rating Unit
Min. Typ. Max.
RSO, RS1,
Resistors for oscillation RTO, CSO0, CTO, CS1 > 740pF 1 — — kQ
RTO-1,RT1
Oscillation frequency fosc1 Resistor for oscillation = 1kQ 209.4 330.6 435.1 kHz
VDD = 1.5V fosca Resistor for oscillation = 10kQ 41.29 55.27 64.16 kHz
fosca Resistor for oscillation = 100kQ 4.71 5.97 7.06 kHz
RS to RT oscillation frequency Kfl RTO, RTO-1, RT1 = 1kHz 5.567 5.982 6.225 —
ratio ™! Kf2 RTO, RTO-1, RT1 = 10kHz 0.99 1 .00 | —
VDD = 1.5V Kf3 RTO, RTO-1, RT1 = 100kHz 0.104 | 0.108 | 0.118 | —
Oscillation frequency fosc1 Resistor for oscillation = 1kQ 407.3 486.7 594.6 kHz
VDD = 3.0V fosc2 Resistor for oscillation = 10kQ 49.76 59.28 72.76 kHz
foscs Resistor for oscillation = 100kQ 5.04 5.993 7.04 kHz
RS to RT oscillation frequency Kfl RTO, RTO-1, RT1 = 1kHz 8.006 8.210 8.416 —
ratio ™! Kf2 RTO, RTO-1, RT1 = 10kHz 0.99 1 .00 | —
VDD =3.0V Kf3 RTO, RTO-1, RT1 = 100kHz 0.100 | 0.108 | 0.115 | —
*1: Kfx is the ratio of the oscillation frequency by the sensor resistor to the oscillation frequency by the reference resistor on the same
conditions.
K = foscx(RTO—CSO oscillation) foscx(RT0-1-CSO0 oscillation) foscx(RT1-CS1 oscillation)
foscx(RSO—CSO0 oscillation) , foscx(RS0—-CSO0 oscillation) ,  foscx(RS1-CS1 oscillation)
x=1,2,3)
7'; CVRO I L CVR1
RTO, RTO-1, RT1: 1kQ /10k/100k
RSO0, RS1: 10kQ
- L Lo CSO0, CTO, CS1: 560pF
%& %{ % .|.8 2 CVRO, CVR1: 820pF
INO CSO RCTO RSO RTO IN1 CS1RS1 RT1
VIH o——> —
% RCM ——> Frequency measurement
% (foscx)
(Dl s
P g
VIL o> ] Voo Voo Voo AVoo VaerVss AVss

L
*1: Input logic circuit to ' l

determine the specified

measuring conditions. T I CM—F:LTC)T ? I

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 RSO/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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Electrical Characteristics of Successive Approximation Type A/D Converter
(Vpp = 1.8 t0 3.6V, AVpp = 2.2 t0 3.6V, Vss = AVss = 0V, Ta = -20 to +70°C, unless otherwise specified)

Parameter Symbol Condition v R_?tmg v Unit
in. yp. ax.
Resolution n — — — 12 bit
Integral non-linearity error IDL 2.7V < Veer < 3.0V 4 — i
2.2V < Vger < 2.7V ) — +6
< < — J—
Differential non-linearity error DNL 2.7V < Veer < 3.6V 3 3 LSB
2.2V < Vger < 2.7V -5 —_ +5
Zero-scale error Vorr — -6 — +6
Full-scale error FSE — —6 — +6
Reference voltage VRer — 2.2 — AVpp V
SACK =0 - 25 -
Conversion time teony (HSCLK = 375kHz to 625kHz) $/CH
SACK =1 112
(HSCLK = 1.5MHz to 4.2MHz)
¢: Period of high-speed clock (HSCLK)
AVpp
Reference VRer Voo | I
voltage Vool |
10uF | ﬂ lluT"
A T Py
i_ 0.1uF
1 Vbbx —| |——<
— = RI<5KOQ 0.1uF |
1uF _ AINO,
A l AIN1 Vss
Analog input AV
0.1HFT 55
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Package Dimensions
(Unit: mm)
LQFP144-P-2020-0.50-ZK |
108 7
b NAARARARARAARRAARARAAARARARAARRAAAA v
YN N ) |
. ol
i3
a| &
@ /—\' 1. 000, 20
1445 k""/ = 7 d I g I / \"'
(O I 1 T T E R T § g —f\u\
INDEX MARK : - % =y \ A\
MIRROR FINISH 1. 25TYP. 0.50 0.99£0.05 | ,L-J_ b gg®
e e g0, 100 7 =
0. 145+0, 05 = SIf | o.som.
y é - | 0.60£0.15
0.10| \ SEATING PLANE )
Package material Epoxy resin
Lead frame material Cu alloy
Lead finish Sn-2Bi (Bi 2% typ.)
. Pin treatment Solder plating (=5pm)
LAPIS Semiconductor Co. Ltd. Package weight (g) 1.29TYP.
Rev. No./Last Revised 1/0ct. 3, 2008

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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REVISION HISTORY

Page
Document No. Date Previous | Current Description
Edition Edition
FEDL610Q435-01 Sep.13,2010 - - Final edition 1
FEDL610Q435-02 Feb.2,2011 3 3 The product nhame of A version is added.
4 4 Terminal name CRTO is corrected to RCTO.
5 5 Terminal name CRTO is corrected to RCTO.
17 17 The direction of /O of TO2POCK is corrected not to "O" but
to "."
18 18 Terminal name CRTO is corrected to RCTO.
5; 2 Part number CHC49SFWB is corrected to HC49SFWB.
23 23 Typ_ \_/alu_e"O" of a BLD threshold voltage temperature
deviation is corrected to "0.1."
24 24 The terminal name P36 of the output voltage 1 is corrected
to P35.Add the conditions of “*2”.
29 29 The table of the exchange characteristic is substituted.
33 33 Substitution of a package dimensions.
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