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S3A7

1. Overview

Table 1.10 Analog (2/2)

Feature

Functional description

Operational Amplifier (OPAMP)

Operational amplifiers can be used to amplify small analog input voltages and output the
amplified voltages. This MCU has a total of four differential operational amplifier units with two
input pins and one output pin. See section 42, Operational Amplifier (OPAMP) in User's
Manual.

Table 1.11 Human machine interfaces

Feature

Functional description

Segment LCD Controller (SLCDC)

The SLCDC provides the following functions:

* Waveform A or B selectable

e The LCD driver voltage generator can switch between internal voltage boosting method,
capacitor split method, and external resistance division method

« Automatic output of segment and common signals based on automatic display data register
read

* The reference voltage generated when operating the voltage boost circuit can be selected in
16 steps (contrast adjustment)

e The LCD can be made to blink.

See section 49, Segment LCD Controller/Driver (SLCDC) in User's Manual.

Key Interrupt Function (KINT)

A key interrupt can be generated by setting the Key Return Mode register (KRM) and inputting
a rising/falling edge to the key interrupt input pins. See section 21, Key Interrupt Function
(KINT) in User's Manual.

Capacitive Touch Sensing Unit
(CTSU)

The Capacitive Touch Sensing Unit (CTSU) measures the electrostatic capacitance of the
touch sensor. Changes in the electrostatic capacitance are determined by software, which
enables the CTSU to detect whether a finger is in contact with the touch sensor. The electrode
surface of the touch sensor is usually enclosed with an electrical conductor so that a finger
does not come into direct contact with the electrode. See section 45, Capacitive Touch
Sensing Unit (CTSU) in User's Manual.

Table 1.12 Data processing

Feature

Functional description

Cyclic Redundancy Check (CRC)
Calculator

The Cyclic Redundancy Check (CRC) generates CRC codes to detect errors in the data. The
bit order of CRC calculation results can be switched for LSB first or MSB first communication.
Additionally, various CRC generation polynomials are available. The snoop function allows
monitoring reads from and writes to specific addresses. This function is useful in applications
that require CRC code to be generated automatically in certain events, such as monitoring
writes to the serial transmit buffer and reads from the serial receive buffer. See section 35,
Cyclic Redundancy Check (CRC) Calculator in User's Manual.

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) is used to compare, add, and subtract 16-bit data. See
section 46, Data Operation Circuit (DOC) in User's Manual.

Table 1.13 Security

Feature

Functional description

Secure Crypto Engine 5 (SCES5)

e Security algorithm:
- Symmetric algorithm: AES

e Other support features:
- TRNG (True Random Number Generator)
- Hash-value generation: GHASH

R01DS0263EU0100 Rev.1.00
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S3A7 1. Overview

1.2 Block Diagram

Figure 1.1 shows the block diagram of this MCU superset. Individual devices within the group may have a subset of the
features.

Memories Interrupt Control ARM Cortex-M4 System

1 MB Code Flash

| ICU | | DSP || FPU | |POR/LVD| Clocks

MOSC/SOSC
16 KB Data Flash
Bus | MPU | | Reset |
(H/MIL) OCO
192 KB SRAM
External
NVIC Mode Control PLL
CSsC
| System Timer | | Power Control | CAC |
DMA
DTC MPU Test and DBG I/F Register Write Battery Backup
Protection
DMAC x 4
Timers Communication Interfaces Human Machine Interfaces
GPT32x 10 SCIx 6 QsPI | CTSU | | sLcbe
IrDA % 1
AGT x 2 | I x3 | | SE):II | KINT
Realtime Clock SPI x 2 CAN x 1
USBFS
| WDT/IWDT | | SSIx 2 | | with BC1.2 |
Event Link Data Processing Analogs
ELC CRC | ADC14 | | TSN | | OPAMP x 4
ACMPHS x 2
Security alele | DAC12 | | ACMPLP x 2 |
SCE5
Figure 1.1 Block diagram
R0O1DS0263EU0100 Rev.1.00 -IENESAS Page 8 of 130
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S3A7 1. Overview
Function Signal 110 Description
OPAMP AMPO+ to AMP3+ Input Analog voltage input pins.
AMPO- to AMP3- Input Analog voltage input pins.
AMPOO to AMP30 Output Analog voltage output pins.
CTSU TS00, TSO1, Input Capacitive touch detection pins (touch pins).
TS03 to TS22,
TS26 to TS27,
TS29 to TS35
TSCAP - Secondary power supply pin for the touch driver.
KINT KROO to KRO7 Input A key interrupt can be generated by inputting a falling edge to the key
interrupt input pins.
1/0O ports P000 to PO15 1/0 General-purpose input/output pins.
P100 to P115 110 General-purpose input/output pins.
P200 Input General-purpose input pin.
P201 to P206, 1/0 General-purpose input/output pins.
P212, P213
P214, P215 Input General-purpose input pins.
P300 to P315 1/0 General-purpose input/output pins.
P400 to P415 110 General-purpose input/output pins.
P500 to P507, 1/0 General-purpose input/output pins.
P511, P512
P600 to P606, 110 General-purpose input/output pins.
P608 to P614
P700 to P705, 1/0 General-purpose input/output pins.
P708 to P713
P800 to P809 1/0 General-purpose input/output pins.
P900 to P902 1/0 General-purpose input/output pins.
SLCDC VL1, VL2, VL3, VL4 | I/O Voltage pin for driving the LCD.
CAPH, CAPL 1/0 Capacitor connection pin for the LCD controller/driver.
COMO to COM7 Output Common signal output pins for the LCD controller/driver.
SEGO00 to SEG51 Output Segment signal output pins for the LCD controller/driver.

R01DS0263EU0100 Rev.1.00
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S3A7

1. Overview

R7FS3A77C2A01CLJ

A B c D E F G H J K
P212/ | P215/
P407 | P409 | P412 | VCC | feral | xom | VCL | P403 | P400 | P00O
P213/ P214/
USB_DM|USB_DP| P413 VSS XTAL | xcouT VBATT P405 P401 P001
vee_ | vss_ |vec_us
USB USB B_LDO P411 P415 P708 P404 P003 P004 P002
P205 | P204 | P206 | P408 | P414 | P406 | Poos | P007 | Po08 | POOS5
PO11/ | PO10/
VSS VCC P202 P203 P410 P402 P505 AVSSO0 VREFLO | VREEHO
PO13/ | P0O12/
P200 |P201/MD| P307 RES P113 P600 P504 AVCCO VREFL | VREFH
P305 | P304 | Psos | P3o6 | P115 | P601 | P503 | P100 | PO15 | PO14
P09 | P303 |P110/TDI| P111 | P09 | Peo2 | P107 | P103 | vss | vcc
P300/
Tck/ | P302 | P301 | P114 | Pe10 | Pe03 | P106 | P101 | Ps01 | P502
SWCLK
P108/ | P109/
™S/ | TDO/ | P112 | Pe0s | vcc | vss | P10s | P104 | P102 | P500
SWDIO | Swo
A B C D E F G H J K

10

Figure 1.7

Pin assignment for LGA 100-pin (Upper perspective view)

R01DS0263EU0100 Rev.1.00
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S3A7 2. Electrical Characteristics

2. Electrical Characteristics
Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:

VCC*1 = AVCCO = VCC_USB*2=VCC_USB_LDO*2=1.6t0 5.5V, VRERH = VREFHO0 = 1.6 to AVCCO, VBATT =
1.6 10 3.6V, VSS = AVSS0 = VREFL = VREFLO = VSS_USB =0V, Ta = Ty,

Note 1. The typical condition is set to VCC = 3.3V.
Note 2. When USBFS is not used.

Figure 2.1 shows the timing conditions.

For example P100 I O
T°

Von =VCC x 0.7, VoL =VCC x 0.3
Viyp=VCC x 0.7, V. =VCC x 0.3
Load capacitance C = 30pF

Figure 2.1 Input or output timing measurement conditions

The measurement conditions of timing specification in each peripherals are recommended for the best peripheral
operation. However, make sure to adjust driving abilities of each pins to meet your conditions.

RO1DS0263EU0100 Rev.1.00 RENESAS Page 27 of 130
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S3A7 2. Electrical Characteristics
Table 2.5 1/0 VlH! V"_ (2)
Conditions: VCC = 1.6 t0 2.7 V, AVCC0=1.6t0 2.7V, VBATT =1.6t0 3.6 V, VSS=AVSS0 =0V
Test
Item Symbol Min Typ Max Unit | conditions
Schmitt trigger RES, NMI ViH VCC x 0.8 - VCC +0.3 \Y -
input voltage Peripheral input pins Vi 03 N VCC x 0.2
AVt VCC x 0.01 - -
Input voltage 5V-tolerant ports*? ViH VCC x 0.8 - 5.8
(except fqr Vi -0.3 - VCC x 0.2
Schmitt trigger
input pin) P000 to PO15 ViH AVCCO x 0.8 | - AVCC +0.3
Vi -0.3 - AVCCO % 0.2
EXTAL ViH VCC x 0.8 - VCC +0.3
DOto D15 Vi 03 - VCC % 0.2
Input ports pins except for
P000 to PO15
When VBATT P402, P403, P404 VlH VBATT x 0.8 - VBATT +0.3
power supply is _ -
selected Vi 03 VBarr 02
AVT VBATT x 0.01 - -

Note 1. P205, P206, P400 to P404, P407, P511, P512 (total 10 pins)

R01DS0263EU0100 Rev.1.00
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S3A7

2. Electrical Characteristics

2.2.3 110 lop, oL
Table 2.6 /0 IOH’ IOL
Conditions: VCC = AVCCO0=1.6t0 5.5V
Item Symbol Min Typ Max Unit
Permissible output current Ports PO0O to P015, - lon - - —4.0 mA
(average value per pin) Ports P212, P213
loL - - 4.0 mA
Ports P408, P409 Low drive*1 loH - - —4.0 mA
|o|_ - - 4.0 mA
Middle drive*2 lon - - -8.0 mA
VCC=27t03.0V
loL - - 8.0 mA
Middle drive*2 lonH - - -20.0 mA
VCC=3.0t0o55V
|o|_ - - 20.0 mA
Ports P100 to P115, Low drive*! lon - - —4.0 mA
P201 to P204, P300 to P315,
P500 to P503, P600 to P606, loL - - 4.0 mA
P608 to P614, P800 to P809, - )
PYO0 to PI02 Middle drive lon - - -4.0 mA
(total 67 pins) loL _ _ 8.0 mA
Other output pin*3 Low drive*" lon - - -4.0 mA
loL - - 4.0 mA
Middle drive*2 lon - - -8.0 mA
|o|_ - - 8.0 mA
Permissible output current Ports PO0O to P015, - lon - - —4.0 mA
(Max value per pin) Ports P212, P213
loL - - 4.0 mA
Ports P408, P409 Low drive*1 lon - - —4.0 mA
|o|_ - - 4.0 mA
Middle drive*2 lon - - -8.0 mA
VCC=27t03.0V
loL - - 8.0 mA
Middle drive*2 lonH - - -20.0 mA
VCC=3.0to 55V
|o|_ - - 20.0 mA
Ports P100 to P115, Low drive* loH - - -4.0 mA
P201 to P204, P300 to P315,
P500 to P503, P600 to P606, loL - - 4.0 mA
P608 to P614, P800 to P809 : -
’ ) *2 - -
P900 to P902 Middle drive lon —4.0 mA
(total 67 pins) loL _ _ 8.0 mA
Other output pin*3 Low drive*1 lon - - —4.0 mA
loL - - 4.0 mA
Middle drive*2 lon - - -8.0 mA
|o|_ - - 8.0 mA
Permissible output current Total of ports PO00 to P0O15 Zlon max) |- - -30 mA
(max value total pins)
ZIOL (max) - - 30 mA
Total of all output pin Zlon (max) - - —-60 mA
ZIOL (max) - - 60 mA

Caution:

average output current indicates the average value of current measured during 100 ps.

Note 1.
Note 2.
Note 3.

This is the value when low driving ability is selected with the port drive capability bit in PmnPFS register.
This is the value when middle driving ability is selected with the port drive capability bit in PmnPFS register.
Except for ports P200, P214, P215, which are input ports.

To protect the reliability of this MCU, the output current values should not exceed the values in this table. The
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S3A7 2. Electrical Characteristics

224 I/0 Von, VoL, and Other Characteristics
Table2.7 110 Vou, VoL (1)
Conditions: VCC = AVCC0=4.0to 5.5V
Item Symbol | Min Typ Max Unit Test conditions
Output voltage | IIC*1. *2 VoL - - 0.4 \Y loL =3.0mA
VoL - - 06 oL =60mA
Ports P408, P409*2. *3 Von vCcC-10 |- - lop=-20mA
VoL - - 1.0 o =20mA
Ports P00O to P004, | Low drive Vou AVCCO-0.8 | - - oy =—20mA
P010 to P015 VoL - - 0B T =20mA
Middle drive | Voy AVCCO-0.8 | - - lop=—40mA
VoL - - 0.8 loL=40mA
Other output pins*4 Low drive VoH VCC-0.8 - - W
VoL - - 08 loL = 2.0 mA
Middle drive | Voy VCC-08 |- - lop=—40mA
VoL - - 0.8 loL=40mA

Note 1. SCLO_A, SDAO_A, SCLO_B, SDA0_B, SCL1_A, SDA1_A, SCL1_B, SDA1_B, SCL2, SDAZ2 (total 10 pins).
Note 2. This is the value when middle driving ability is selected with the port drive capability bit in PmnPFS register.
Note 3. Based on characterization data, not tested in production.

Note 4. Except for ports P200, P214, P215, which are input ports.

Table 2.8 110 VOH! VOL (2)
Conditions: VCC = AVCC0 =2.7t0 4.0V
Item Symbol | Min Typ Max Unit Test conditions
Output voltage | IIC*1. *2 VoL - - 0.4 \% loL = 3.0 mA
VoL - - 0.6 loL =6.0 mA
Ports P408, P409*2, *3 Von VCC-1.0 - - lop =—20 mA
VCC =33V
VoL - - 1.0 loL =20 mA
VCC =33V
Ports PO0O to P004, Low drive Vou AVCC0-05 | - - loy =-1.0mA
P010 to PO15 VoL N i 05 —IOL =10 mA
Middle drive | Voy AVCCO0-0.5 | - - loy=—2.0mA
VoL - - 0.5 lop =2.0 mA
Other output pins*4 Low drive Vou VCC-0.5 - - loy =-1.0mA
VoL - - 0.5 lop =1.0 mA
Middle drive | Voy VCC-0.5 - - loy=—2.0mA
VoL - - 0.5 lop =2.0 mA

Note 1. SCLO_A, SDAO_A, SCLO_B, SDA0_B, SCL1_A, SDA1_A, SCL1_B, SDA1_B, SCL2, SDAZ2 (total 10 pins).
Note 2. This is the value when middle driving ability is selected with the port drive capability bit in PmnPFS register.
Note 3. Based on characterization data, not tested in production.

Note 4.  Except for ports P200, P214, P215, which are input ports.

RO1DS0263EU0100 Rev.1.00 RENESAS Page 33 of 130
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S3A7 2. Electrical Characteristics

VCC ]
RES « ]l
treswp
Internal reset « « j
treswT
Figure 2.32 Reset input timing at power-on
tresw

RES 7
Internal reset \ 7[

T 7
<

treswT2

Figure 2.33 Reset input timing (1)

treswiw, tReswir

S ——
Independent watchdog timer reset l 5
Software reset

Internal reset \
LC {C

” )

treswTs

Figure 2.34 Reset input timing (2)
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2. Electrical Characteristics

CSWWAIT: 2
WRON: 1
WDON: 1*1
CSWOFF: 2
CSON:0 WDOFF: 1*1
TW1 TW2 Tend Tr\1 Tn2
EBCLK _][_\_][_\\_/‘\_/[_\_/[_\_/
Byte strobe mode
—>{ tap e tap
A16 to AOO
1-write strobe mode
le—>| tap le—>{ taD
A16 to AO1
«—> tscp > tscp
BC1 to BCO
Common to both byte strobe mode
and 1-write strobe mode
[« tCSD tCSD
CS3to CSO
tWRD tWRD
[
WR1, WRO0, WR (Write)
twop
‘_j twon
D15 to DOO (Write) 4
Note 1. Be sure to specify WDON and WDOFF as at least one cycle of EBCLK.
Figure 2.39 External bus timing/normal write cycle (bus clock synchronized)
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2. Electrical Characteristics

Common to both byte strobe mode
and 1-write strobe mode

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Twi Twz Tena Towt Towz Tena Towt Towz Tena Towt Towz Tena Tot Tn2
eso f O\ U\ L L
Byte strobe mode
tao tao tao ||t kftan
A16 to AOO
1-write strobe mode tao tap tao tan tap
A16 to A01
tsco taco
BC1, BCO

7:1‘0%

fe—s(tcsp

CS3to CSO
trsp trsp trsp trsp trsp trsp trsp trso
RD (Read) # H‘ ?
tron tros tron tros tron thos tron
D15 to DOO (Read)
Figure 2.40 External bus timing/page read cycle (bus clock synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1 . .
WDON:1*! WDOFF:1*! wsgzl“ WDOFF:1*! wgg:::.‘ WDOFF:1*!
CSON:0 Ty, Twz Tena Towt Towt Towz Tend Towt Towt Towz Tend Tot Thz
EBCLK J/—\_/h\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\;
Byte strobe mode
tan tao tao |t
A16 to A0O
1-write strobe mode to tao tao L tao
A16 to A01 N
~ [tecn taco
BC1, BCO
Common to both byte strobe mode
and 1-write strobe mode
_ [fteso tesp
CS3to CSO :1 l
twro twro twro twro ,ti/_‘VRD twro
WR1, WR0, WR (Write) Yﬁ ]K
| |
twop twop twop|
(| twon f— et twon f—| < twon
D15 to DOO (Write) ‘
Note 1. Be sure to specify WDON and WDOFF as at least one cycle of EBCLK.
Figure 2.41 External bus timing/page write cycle (bus clock synchronized)
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2. Electrical Characteristics

SCkn /_\_/—L
trxo
TXDn >< >< ><i
trxs | trxH
vor S
n=0to4,9
Figure 2.50 SCl input/output timing in clock synchronous mode

Table 2.38 SCI timing (2) (1/2)
Conditions: VCC = AVCCO = VREFH = VCC_USB = 1.6 t0 5.5V, VREFHO = 2.7 V to AVCCO

Item Symbol Min Max Unit Test conditions
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeyc Figure 2.51
SPI' "SCK clock cycle input (slave) 6 65536
SCK clock high pulse width tsPckwWH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwiL 0.4 0.6 tspeyc
SCK clock rise and fall time 1.8 V or above | tgpckr, - 20 ns
16V or above | 'SPCKI - 30
Data input setup Master | 2.7 V or above | tgy 45 - ns Figure 2.52 to
time 24V or above 55 B Figure 2.55
1.8 V or above 80 -
1.6 V or above 105 -
Slave 2.7 V or above 40 -
1.6 V or above 45 -
Data input hold time | Master ty 33.3 - ns
Slave 40 -
SS input setup time tLEAD 1 - tspeyc
SS input hold time tLac 1 - tspeyc
Data output delay Master 1.8 Vorabove | top - 40 ns
1.6 V or above - 50
Slave 2.4V or above - 65
1.8 V or above - 100
1.6 V or above - 125
Data output hold Master | 2.7 V orabove | toy -10 - ns
time 2.4V or above -20 -
1.8 V or above =30 -
1.6 V or above —40 -
Slave -10 -
Data rise and fall Master tpor, tof - 20 ns
time Slave 1.8 V or above - 20
1.6 V or above - 30
R01DS0263EU0100 Rev.1.00 RENESAS Page 74 of 130
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S3A7 2. Electrical Characteristics
tro
SSn \ - A
input I < 'Z \
B tLeaD > tLac
SCKn 3 ¢ /
CKPOL = 1 # S( /
input
SCKn \ y
CKPOL =0 /] \ \
input \—7
tsa ton top tREL
1 —|
£C
MISOn LSB OUT F R
outpit (Last data) MSB OUT >§ . DATA 7& LSB OUT MSB OUT
tSU tH tgr E)f
o e ]
(n=0to4,9)
Figure 2.55 SCI simple SPI mode timing (slave, CKPH = 0)
Table 2.39 SCI timing (3)

Conditions: VCC =2.7t0 5.5V

Item Symbol Min Max Unit Test conditions
Simple IIC SDA input rise time tsr - 1000 ns Figure 2.56
(Standard mode) "gp A%nout fall time tor - 300 ns
SDA input spike pulse removal time tsp 0 4 X tyceye ns
Data input setup time tspas 250 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp*2 - 400 pF
Simple IIC SCL, SDA input rise time tsr - 300 ns Figure 2.56
(Fast mode) SCL, SDA input fall time tor - 300 ns
SCL, SDA input spike pulse removal time | tgp 0 4 x Yiceye ns
Data input setup time tspas 100 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp*2 - 400 pF
Note 1. tjceye: IIC internal reference clock (IIC¢) Cycle, tpey: PCLKB cycle.
Note 2. Cb indicates the total capacity of the bus line.
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S3A7 2. Electrical Characteristics
2.3.15 CLKOUT Timing
Table 2.45 CLKOUT timing
Item Symbol Min Max Unit*! | Test conditions
CLKOUT | CLKOUT pin output cycle*" VCC =27V or above | tceye 62.5 - ns Figure 2.72
VCC = 1.8 V or above 125 -
VCC =1.6 V or above 250 -
CLKOUT pin high pulse width*2 | VCC = 2.7 V or above | tch 15 - ns
VCC = 1.8 V or above 30 -
VCC =1.6 V or above 150 -
CLKOUT pin low pulse width*2 | VCC = 2.7 V or above | tg 15 - ns
VCC = 1.8 V or above 30 -
VCC =1.6 V or above 150 -
CLKOUT pin output rise time VCC =2.7 V or above | tg, - 12 ns
VCC = 1.8 V or above - 25
VCC =1.6 V or above - 50
CLKOUT pin output fall time VCC =2.7 V or above | tcf - 12 ns
VCC = 1.8 V or above - 25
VCC =1.6 V or above - 50
Note 1.  When the EXTAL external clock input or an oscillator is used with division by 1 (the CKOCR.CKOSEL[2:0] bits are 011b and
the CKOCR.CKODIV[2:0] bits are 000b) to output from CLKOUT, the above should be satisfied with an input duty cycle of 45 to
55%.
Note 2.  When the MOCO is selected as the clock output source (the CKOCR.CKOSEL[2:0] bits are 001b), set the clock output division
ratio selection to be divided by 2 (the CKOCR.CKODIV[2:0] bits are 001b).
thyc
t
< i e tor
[ \
CLKOUT pin output \
\ /
< » tor
toL ¢
Test conditions: Voy = VCC x 0.7, VoL = VCC x 0.3, loy =-1.0 mA, lo. = 1.0 mA, C =30 pF
Figure 2.72 CLKOUT output timing
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S3A7 2. Electrical Characteristics

Table 2.48 A/D conversion characteristics (1) in high-speed mode (2/2)
Conditions: VCC = AVCCO0 =4.5t0 5.5V, VREFHO =4.5t0 5.5V, VSS = AVSS0O = VREFLO = 0V
Reference voltage range applied to the VREFHO and VREFLO.

Item Min Typ Max Unit Test conditions
Conversion time*1 Permissible signal 0.80 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =0
PCLKC = 64 MHz) Max. = 0.3 kQ ADSSTRnN.SST[7:0] = ODh
1.22 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRN.SST[7:0] = 28h

Offset error - 2.0 +18 LSB High-precision channel
+24.0 LSB Other than above

Full-scale error - +3.0 +18 LSB High-precision channel
+24.0 LSB Other than above

Quantization error - 0.5 - LSB -

Absolute accuracy - 5.0 +20 LSB High-precision channel
+32.0 LSB Other than above

DNL differential nonlinearity error - +4.0 - LSB -

INL integral nonlinearity error - +4.0 +12.0 LSB -

Note: The characteristics apply when no pin functions other than 14-bit A/D converter input are used. Absolute accuracy does not

include quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do
not include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. The number of sampling states is indicated for
the test conditions.

Table 2.49 A/D conversion characteristics (2) in high-speed mode (1/2)
Conditions: VCC = AVCCO0 = 2.7 to 5.5V, VREFHO0 = 2.7 to 5.5 V, VSS = AVSS0 = VREFLO = 0V
Reference voltage range applied to the VREFHO and VREFLO.

Item Min Typ Max Unit Test conditions
Frequency 1 - 48 MHz -
Analog input capacitance Cs - - 15 pF High-precision channel
- - 30 pF Normal-precision channel
Analog input resistance Rs - - 2.5 kQ -
Analog input voltage range Ain 0 - VREFHO \% -
12-bit mode
Resolution - - 12 Bit -
Conversion time*! Permissible signal 0.94 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =0
PCLKC = 48 MHz) Max. = 0.3 kQ ADSSTRnN.SST[7:0] = 0ODh
1.50 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRnN.SST[7:0] = 28h

Offset error - +0.5 4.5 LSB High-precision channel
6.0 LSB Other than above

Full-scale error - +0.75 +4.5 LSB High-precision channel
+6.0 LSB Other than above

Quantization error - 0.5 - LSB -

Absolute accuracy - +1.25 5.0 LSB High-precision channel
+8.0 LSB Other than above

DNL differential nonlinearity error - +1.0 - LSB -

INL integral nonlinearity error - +1.0 +3.0 LSB -

14-bit mode

Resolution E E | 14 | Bit -
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Note: tw(por) is the time required for a power-on reset to be enabled while the external power VCC is being held below
the valid voltage (1.0 V).
When VCC turns on, maintain t,,por) for 1.0 ms or more.

Figure 2.81 Power-on reset timing
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Figure 2.82 Voltage detection circuit timing (Veto)
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2.13 Comparator Characteristics

Table 2.72 ACMPHS characteristics

Conditions: VCC = AVCC0 =2.7t0 5.5V, VSS=AVSS0 =0V

Item Symbol Min Typ Max Unit Test conditions
Input offset voltage Viocmp - 15 +40 mV -
Input voltage range Vicvp 0 - AVCCO |V -
Input signal cycle teemp 10 - - us -
Output delay time ty - 50 100 ns Input amplitude + 100 mV
Stabilization wait time during input channel twaIT 300 - - ns Input amplitude £ 100 mV
switching*?
Operation stabilization wait time*2 tomp 1 - - us 3.3V=<AVCCO=55V
3 - - us 27V<AVCCO<33V

Note 1. Period of time from when the comparator input channel is switched until the comparator is switched to output.
Note 2. Period of time from when the comparator operation is enabled (CMPCTL.HCMPON = 1) until the comparator satisfies the

DC/AC characteristics.

Table 2.73 ACMPLP characteristics

Conditions: VCC = AVCC0=1.8t0 5.5V, VSS=AVSS0=0V

Item Symbol | Min Typ Max Unit Test conditions
Reference voltage range VREF 0 - VCC \% -
-1.4
Input voltage range \Y| 0 - VCC V -
Output delay High-speed mode Td - - 1.2 us VCC =3.0
Low-speed mode - - 5 us zﬁ\g{ a>te5 8 fr;r\]/rj:ts
Window mode - - 2 us
Offset voltage High-speed mode - - - 50 mV -
Low-speed mode - - - 40 mV -
Window mode - - - 60 mV -
Internal reference voltage for window mode VRFH - 0.76 x VCC | - \Y -
VRFL - 0.24 xVCC | - \Y -
Operation stabilization wait time Temp 100 - - us -
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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas
Electronics Corporation website.

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 PTLGO145KA-A 145F0G 0.1g
[@]
2
5 P
|
|
R
| E
0| 000000OOO0O0O00O0
‘ <| 0000000000000
8| 0000000000000
; A OOO@OO@O@OO@O 5
T I 1 Dimension in Millimeters
x4 E 1.2 3 4 5 6 7 8 9 10 11 12 13 Symbol i N Y
E Index mark D l 70(r)n j
(Laser mark) E — 70 —
\ — | — | 0.15
w | — | — o020
A | — | —T105
e | — ] o5 | —
b [021]025]0.29
b, | 029 | 034 | 039
x | — | — [o.08
y | — | — o008
Zy | — |05 | —
Ze | — | o5 | —
Figure 1.1 LGA 145-pin
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JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Ho Unit: mm
*1 D
75 51
AAAAAAARARAAAARRRAAARAARA I
]
76 = == 50 =]
[==mm| o | =
[==mm| o | =
[ i s e § —n
[ -
(== ==}
(== ==}
(== ==}
o =
== =
== = w|
[ - N
= = *
(== =}
(== =}
= =}
[ =
== =
o -
o -
-7 :
26
A
! \ Index area 2 NOTE 4 NOTE)
NOTE 3 F 1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
i T\ LOCATED WITHIN THE HATCHED AREA.
B 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
Reference | Dimensions in millimeters
B i y[s] "3 bp Symool [ nin | Nom | Max
e (@< @) D | 139 | 140 | 141
E 13.9 | 14.0 | 141
Az — 1.4 —
Hp 15.8 | 16.0 | 16.2
( \ He 15.8 | 16.0 | 16.2
< & 1 § A — — 1.7
[N\ 9 Al | 005| — |o1s
7\7“” by | 0.15 | 0.20 | 0.27
< ¢ |009| — |020
L"" 0 0° | 35° | 8
:
Detail F (€] — | 05 038
X — — .
y — | — | 0.08
Lp 0.45 0.6 | 0.75
L4 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved.
Figure 1.5 LQFP 100-pin
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