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S3A3 Datasheet

1. Overview

Table 1.10

Human machine interfaces

Feature

Functional description

Segment LCD Controller (SLCDC)

The SLCDC provides the following functions:

o Waveform A or B selectable

e The LCD driver voltage generator can switch between an internal voltage boosting method,
a capacitor split method, and an 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 48, Segment LCD Controller (SLCDC) in User’s Manual.

Capacitive Touch Sensing Unit
(CTSV)

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 insulator so that a finger does
not come into direct contact with the electrode. See section 44, Capacitive Touch Sensing Unit
(CTSU) in User’s Manual.

Table 1.11 Data processing

Feature

Functional description

Cyclic Redundancy Check (CRC)
calculator

The Cyclic Redundancy Check (CRC) calculator 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 34, Cyclic Redundancy Check (CRC) Calculator in User’s Manual.

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. See section 45,
Data Operation Circuit (DOC) in User’s Manual.

Table 1.12 Security

Feature

Functional description

Secure Crypto Engine 5 (SCES5)

e Security algorithm:
- Symmetric algorithm: AES

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

R01DS0307EU0110 Rev.1.10
Jul 3, 2018

RENESAS

Page 8 of 139



S3A3 Datasheet 1. Overview

R7FS3A37A2A01CBJ

A B c D E F G H J K L
P212/ | P215/
11| Pao7 | P408 | Pat1 | P14 | Lol | U0 | VCL | P406 | P403 | P401 | P400 |11
P915/ | P914/ P213/ | P214/
10[use.omluss.op| P410 | P415 | Sqal | xcour | VBATT | P405 | P402 | Ps11 | P512 [10
vee_ | vss_
9| Uss | Usg | P40 | Pa12 | P08 | vcc | vSS | P4o4 | P002 | POO1 | PO0O |9
vee_
8| P205 | UsB_ | P206 | P204 | P413 | P710 | P702 | P006 | PO0O4 | P003 | P005 |8
LDO

PO11/ P010/
7| P203 P202 P313 P314 P315 P709 P701 P007 | AVSSO VREFLO | VREFHO 7

PO13/ PO12/
6| VSS VCC RES |P201/MD| P200 NC P700 P008 | AVCCO VREFL | VREFH 6

5| P308 P309 P307 P302 P304 P612 P601 P506 P505 P015 P014 | 5

4| P305 P306 P808 P114 P611 P603 P600 P504 P503 VSS VCC | 4

3| P809 P303 (P110/TDI| P111 P609 P604 P106 P104 P502 P500 P501 | 3

P108/
2| P301 TMS/ P113 P608 P613 P605 P602 P105 P102 P801 P800 | 2
SWDIO

P300/ P109/
1| TCK/ TDO/ P112 P115 P610 VvCC VSS P107 P103 P101 P100 | 1
SWCLK | SWO

A B C D E F G H J K L
Figure 1.5 Pin assignment for BGA 121-pin (top view)
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S3A3 Datasheet

2. Electrical Characteristics

2.2.3 /0 lom loL
Table 2.6 110 lop, loL (1 of 2)
Conditions: VCC = AVCC0 = VCC_USB =VCC_USB_LCO=1.6t055V
Parameter Symbol Min Typ Max Unit
Permissible output current Ports P212, P213 - lon - - —4.0 mA
(average value per pin)
IOL - - 4.0 mA
Port P408 Low drive*1 loH - - -4.0 mA
|o|_ - - 4.0 mA
Middle drive for IC | |y - - -8.0 mA
Fast-mode*4
VCC=271055V | loL - - 8.0 mA
Middle drive*2 loH - - -20.0 mA
VCC=3.0t0o55V
|o|_ - - 20.0 mA
Port P409 Low drive*! lon - - —4.0 mA
IOL - - 4.0 mA
Middle drive*2 loH - - -8.0 mA
VCC=27t03.0V
|o|_ - - 8.0 mA
Middle drive*2 loH - - -20.0 mA
VCC=3.0to 55V
IOL - - 20.0 mA
Ports P100 to P115, Low drive*1 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, - )
P900 to P02 Middle drive lon - - -4.0 mA
(total 67 pins) loL _ _ 8.0 mA
Ports P914, P915 - IOH - - —4.0 mA
|o|_ - - 4.0 mA
Other output pin*3 Low drive*1 lon - - —4.0 mA
IOL - - 4.0 mA
Middle drive*2 loH - - -8.0 mA
|o|_ - - 8.0 mA
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S3A3 Datasheet

2. Electrical Characteristics

Table 2.9

/0 Von, Vo (3)

Conditions: VCC = AVCC0 = VCC_USB =VCC_USB_LCO=1.6t02.7V

Parameter Symbol | Min Typ Max Unit Test conditions
Output voltage | Ports PO00 to P015 | Low drive Vou AVCCO0-0.3 - - \ loqy =-0.5mA
VOL - - 0.3 |o|_ =0.5mA
Middle drive | Von AVCCO0 - 0.3 - - loqp =-1.0 mA
VOL - - 0.3 IOL =1.0mA
Ports P914, P915 VoH VCC_USB-0.3 | - - loy =-0.5mA
VOL - - 0.3 |o|_ =0.5mA
Other output pins*1 Low drive VoH VCC-0.3 - - loy =-0.5mA
VoL - - 0.3 loL =0.5mA
Middle Von VCC-0.3 - - loy =-1.0mA
kD
drive VoL - - 0.3 loL = 1.0 MA
Note 1. Except for ports P200, P214, P215, which are input ports.
Note 2. Except for P212, P213.
Table 2.10 I/0 other characteristics
Conditions: VCC = AVCCO0=1.6t0 5.5V
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current RES, P200, P214, P215 | lin | - - 1.0 MA Vip=0V
Vi, =VCC
Three-state leakage 5V-tolerant ports | Irsi | - - 1.0 MA V=0V
current (off state) Vi, =58V
Other ports - - 1.0 Vipb=0V
(except for ports P200, P214, Vi, =VCC
P215 and 5 V tolerant)
Input pull-up resistor All ports Ry 10 20 50 kQ Vi, =0V
(except for ports P200, P214,
P215, P914, P915)
Input capacitance P914, P915, Cin - - 30 pF Vi, =0V
P100 to P103, P111, P112, f=1MHz
P200 T,=25°C
Other input pins - - 15
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S3A3 Datasheet 2. Electrical Characteristics

Table 2.13 Operating and standby current (3)
Conditions: VCC = AVCCO = 0V, VBATT = 1.6 to 3.6 V, VSS = AVSS0 = 0V

Parameter Symbol | Typ Max Unit Test conditions
Supply RTC operation T,=25°C lcc 0.8 - MA VBATT=2.0V
current*! when VCC is off T. =55°C 09 SOMCR.SORDRV[1:0] = 11b
a~ . -
(Low power mode 3)
T,=85°C 1.1 -
T,=105°C 1.2 -
Ta=25°C 0.9 - VBATT =3.3V
— Epo SOMCR.SORDRV[1:0] = 11b
= 1.0 -
Ta = 55%C (Low power mode 3)
T,=85°C 1.2 -
T,=105°C 1.3 -
T,=25°C 1.6 - VBATT =2.0V
T,=55°C 18 _ SOMCR.SORDRV/[1:0] = 00b
(Normal mode)
T,=85°C 2.1 -
T,=105°C 2.3 -
T,=25°C 1.7 - VBATT =3.3V
T,=55°C 19 _ SOMCR.SORDRV/[1:0] = 00b
(Normal mode)
T,=85°C 2.2 -
T,=105°C 2.4 -

Note 1.  Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up
MQOSs are in the off state.

10
Normaldrive
capacity*1 Caad
2 --------------------- L
2 —
8 Low-drive- capacity1
0
-40 -20 0 20 40 60 80 100 120
Ta (°C)
Low drive capacity*1 === Normal drive capacity*1
Note 1. Average value of the tested middle sample during product evaluation.
Figure 2.24 Temperature dependency of RTC operation with VCC off (reference data)
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S3A3 Datasheet 2. Electrical Characteristics

2.3.3 Reset Timing

Table 2.23 Reset timing

Test
Parameter Symbol | Min Typ Max Unit conditions
RES pulse width At power-on tRESWP 3 - - ms Figure 2.34
Other than above | tresw 30 - - us Figure 2.35
Wait time after RES cancellation LVDO: enable*! tRESWT - 07 - ms Figure 2.34
(at power-on) LVDO: disable*2 - 03 -
Wait time after RES cancellation LVDO: enable*1 tReswT2 | - 0.5 - ms Figure 2.35
(during powered-on state) LVDO: disable*2 _ 005 _
Internal reset cancellation time (Watchdog | LVDO: enable*! tReswTs | - 0.6 - ms
timer reset, SRAM parity error reset, pm 2 } 015 }
SRAM ECC error reset, Bus master MPU LVDO: disable ’
error reset, Bus slave MPU error reset,
Stack pointer error reset, Software reset)
Note 1.  When OFS1.LVDAS = 0.
Note 2.  When OFS1.LVDAS = 1.
VCC ]
RES y ]l
) treswp |
Internal reset « «
treswT
Figure 2.34 Reset input timing at power-on
tRESW
‘,—
RES il
Internal reset \ 7[
" treswr2 |
Figure 2.35 Reset input timing (1)
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S3A3 Datasheet

2. Electrical Characteristics

CSWWAIT: 2
WRON: 1
WDON: 1*1
CSWOFF: 2
CSON:0 WDOFF: 1*1
TW1 TW2 Tend Tr\1 Tn2
EBCLK _i[_\_][_\\_/‘\_/[_\_/[_\_/
Byte strobe mode
—>{ tap e tap
A23 to A0O
1-write strobe mode
le—>| tap le—>{ taD
A23 to AO1
«—> tscp > tecp
BC1 to BCO
Common to both byte strobe mode
and 1-write strobe mode
> tesp teso
CS3to CSO
tWRD tWRD
[
WR1, WRO0, WR (Write)
twop
‘_j twor
D15 to DOO (Write) 4
Note 1. Be sure to specify WDON and WDOFF as at least 1 cycle of EBCLK.
Figure 2.43 External bus timing/normal write cycle (bus clock synchronized)
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S3A3 Datasheet

2. Electrical Characteristics

SCKn

trxo

TXDn

trxs

A4

RXDn

A

n=0to4,9

Figure 2.54

Table 2.38 SCI timing (2) (1 of 2)

SCI input/output timing in clock synchronous mode

Parameter Symbol Min Max Unit Test conditions
Simple | SCK clock cycle output (master) tspeye 4 65536 treyc Figure 2.55
SPI SCK clock cycle input (slave) 6 65536
SCK clock high pulse width tspckwH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise and fall time 1.8 V or above | tgpckr, - 20 ns
1.6 V or above | 'SPCKf - 30
Data input setup Master 2.7V or above | tgy 45 - ns Figure 2.56 to
Bl 2.4V or above 55 - Figure 2.59
1.8 V or above 80 -
1.6 V or above 110 -
Slave 2.7V 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 tLaG 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 1.8 V or above | tp, tpf - 20 ns
Rl 1.6 V or above - 30
Slave 1.8 V or above - 20
1.6 V or above - 30
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S3A3 Datasheet 2. Electrical Characteristics

SCKn
CKPOL =1 4
output -

SCKn
CKPOL =0
output

—S
N/
‘—S‘r—/—\—/
MISOn

.

N
ton to tor, tor
[—| [ !l
55 s
MOSIn MSB OUT % DATA >< Lssout X IDLE ><MSB out
output (C 1Tr
(n=0to4,9)
Figure 2.57 SCI simple SPI mode timing (master, CKPH = 0)
SSn \ y A
input L « 7'] \
tLeap - 7 tLac

SCKn 4 _

CKPOL = 0 V1 J \ /
input SR

SCKn e E—— "

CKPOL = 1 N /—\_‘ /] \
input —

tsa ton too treL
<« >
L
MISOn > F *f
output MSB OUT _§< DA{TA ><_ LSB OUT 'ZT MSB IN MSB OUT
)y &
tsu tH tDr, Df
MOSIn { MSBIN ) DATA LSB IN { MSBIN
input n_

(n=0t04,9)

Figure 2.58 SCI simple SPI mode timing (slave, CKPH = 1)
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S3A3 Datasheet 2. Electrical Characteristics

o

SSLnO to -X-
SSLn3 4
output tLean _ tae

tssir, tssir
RSPCK / 3 \
crol=0 \_/_S I N
N

>

vil, Jv
“ll

h

output
RSPCKn 3 Z—\_/l
CPOL = 1 5_/ i
output tsu thr the

<« ] )

- | £ p
MISOn  ———  MSBIN §—< DATA >—< LSB IN| |3 MSB IN
input 55 7

tor, tor l— ton —y too
p Ny R {’{7 A

MOSiIn X MsBoOUT §< DATA >§ LSB OUT >< IDLE ><MSB ouT
output 1K Y £ -
n=AorB

Figure 2.63 SPI timing (master, CPHA = 0) (bit rate: PCLKA division ratio is set to 1/2)

LC hl
SSLn0 to 24 NV NV
SSLn3 X X
output <G VN v
tLeap tLac >
— tssir, tssir
RSPCKn / N
CPOL =0 b g /
output — \—/
RSPCKn N ZZ—\ \
CPOL =1 \ J
output s
tsu ty
MISOn /
input MSB IN — DATA LSB IN { MSB IN
ton }3 tor, tor
MOSIn 55 : :
MSB OUT DATA LSB OUT Z IDLE MSB OUT
output . RN
k2
n=AorB

Figure 2.64 SPI timing (master, CPHA = 1) (bit rate: PCLKA division ratio is set to any value other than 1/2)
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S3A3 Datasheet

2. Electrical Characteristics

2312 [IC Timing
Table 2.42 lIC timing
Conditions: VCC =2.7to 55V
Test
Parameter Symbol | Min*1 Max Unit | conditions
1] SCL input cycle time tscL 6 (12) x tjjceyc + 1300 | - ns Figure 2.70
standard mode, - - -
(SMBus) SCL input high pulse width tscLH 3 (6) x tyceyc + 300 - ns
SCL input low pulse width tscLL 3 (6) * tijceyc + 300 - ns
SCL, SDA input rise time tsr - 1000 ns
SCL, SDA input fall time tsf - 300 ns
SCL, SDA input spike pulse removal | tgp 0 1(4) *tyceye | NS
time
SDA input bus free time tgur 3 (6) * tyyceyc + 300 - ns
(When wakeup function is disabled)
SDA input bus free time tsur 3(6) x tycoyc +4 X tpeye | - ns
(When wakeup function is enabled) + 300
START condition input hold time tsTAH tiiceye + 300 - ns
(When wakeup function is disabled)
START condition input hold time tsTAH 1(5) * ticeye * treye v | - ns
(When wakeup function is enabled) 300
Repeated START condition input tsTas 1000 - ns
setup time
STOP condition input setup time tstos 1000 - ns
Data input setup time tspas tiiceye + 90 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp - 400 pF
lIc SCL input cycle time tscL 6 (12) * tceyc + 600 - ns Figure 2.70
Fast mode - - - For all ports
( ) SCL input high pulse width tscLn | 3(6) X ticeyo + 300 | - ns except’; A
SCL input low pulse width tscLL 3 (6) * tjceyc + 300 - ns use
SCL, SDA input rise time tsr - 300 ns | PMnPFS.DS
CR of middle
SCL, SDA input fall time tst - 300 ns drive.
SCL, SDA input spike pulse removal | tgp 0 1(4) % tyiceye | NS For port
time P408, use
PmnPFS.DS
SDA input bus free ti.me. . tsur 3 (6) * tjceyc + 300 - ns CR1/DSCR
(When wakeup function is disabled) of middle
SDA input bus free time taur 3(8) X tyceyc + 4 * tpeye | - ns drive for IIC
(When wakeup function is enabled) + 300 fast-mode.
START condition input hold time tsTaH tiiceye + 300 - ns
(When wakeup function is disabled)
START condition input hold time tsTAH 1(8) * ticeye + tpeye + | - ns
(When wakeup function is enabled) 300
Repeated START condition input tstas 300 - ns
setup time
STOP condition input setup time tstos 300 - ns
Data input setup time tspas tiiceye + 50 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp - 400 pF

Note:
Note 1.

tiiceyct 11C internal reference clock (IICo) cycle, tpeyc: PCLKB cycle
The value in parentheses apply when ICMR3.NF[1:0] is set to 11b while the digital filter is enabled with ICFER.NFE set to 1.
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S3A3 Datasheet

2. Electrical Characteristics

SSILRCKO/SSIFSO (Input)

SSITXDO (Output)

A

»

A

torrw

MSB bit output delay from SSILRCKO/SSIFS0 change time for slave

transmitter when DEL = 1, SDTA = 0 or DEL = 1, SDTA = 1, SWL[2:0] = DWL[2:0]

Figure 2.74

2.3.14

Table 2.44

Middle drive output is selected in the Port Drive Capability in PmnPFS register

SSIE data output delay from SSILRCKO0/SSIFS0 change time

SD/MMC host interface signal timing
Conditions: VCC =2.7t0 5.5V

SD/MMC Host Interface Timing

Test
Parameter Symbol Min Max Unit conditions
SDCLK clock cycle tspcve 62.5 - ns Figure 2.75
SDCLK clock high-level pulse width tspwH 18.25 - ns
SDCLK clock low-level pulse width tspwi 18.25 - ns
SDCLK clock rising time tspLH - 10 ns
SDCLK clock falling time tspHL - 10 ns
SDCMD/SDDAT output data delay tspobLy -18.25 18.25 ns
SDCMD/SDDAT input data setup tspis 9.25 - ns
SDCMD/SDDAT input data hold tspiH 23.25 - ns
tsbcvc
tspwi tsow
SDOCLK / | /
(output) t T )
SPHL ™ tspopLy(max) I tspobLy(min)
 —
SDOCMD/SDODATm
(output)
tspis tson

SDOCMD/SDODATmM

(input)

m=0to7

Figure 2.75 SD/MMC host interface signal timing
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S3A3 Datasheet

2. Electrical Characteristics

Table 2.48

Conditions: VCC = AVCC0 =4.5t0 5.5V, VREFH0O =4.5t0 5.5V

Reference voltage range applied to the VREFHO and VREFLO.

AID conversion characteristics (1) in high-speed A/D conversion mode (2 of 2)

Parameter 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 ADSSTRN.SST[7:0] = 0Dh
1.22 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRN.SST[7:0] = 28h
Offset error - +2.0 +18 LSB High-precision channel
124.0 LSB Other than above
Full-scale error - +3.0 +18 LSB High-precision channel
124.0 LSB Other than above
Quantization error - 0.5 - LSB -
Absolute accuracy - +5.0 +20 LSB High-precision channel
1+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.

Note 2.  Except for I/O input capacitance (Cin), see section 2.2.4, I/O Voy, Vo, and Other Characteristics.

Table 2.49 AID conversion characteristics (2) in high-speed A/D conversion mode (1 of 2)

Conditions: VCC = AVCC0 =2.7t0 5.5V, VREFHO =2.7t0 5.5 V
Reference voltage range applied to the VREFHO and VREFLO.

Parameter Min Typ Max Unit Test conditions
Frequency 1 - 48 MHz -
Analog input capacitance*? Cs - - 8 (reference data) pF High-precision channel
- - 9 (reference data) pF Normal-precision channel
Analog input resistance Rs - - 2.5 (reference data) | kQ High-precision channel
- - 6.7 (reference data) | kQ Normal-precision channel
Analog input voltage range Ain 0 - VREFHO \% -
12-bit mode
Resolution - - 12 Bit -
Conversion time*1 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] = 0Dh
1.50 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRn.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 | 15 LSB High-precision channel
+ LSB Other than above
DNL differential nonlinearity error - +1.0 - LSB -
INL integral nonlinearity error - + +3.0 LSB -
14-bit mode
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S3A3 Datasheet

2. Electrical Characteristics

Table 2.50

Conditions: VCC = AVCC0=2.4t05.5V, VREFH0O =2.4t0 5.5V
Reference voltage range applied to the VREFHO and VREFLO.

AID conversion characteristics (3) in high-speed A/D conversion mode (2 of 2)

Parameter | Min | Typ | Max Unit | Test conditions
14-bit mode
Resolution - - 14 Bit -
Conversion time*! Permissible signal 1.59 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =0
PCLKC =32 MHz) Max. = 1.3 kQ ADSSTRn.SST[7:0] = 0Dh
2.44 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRnN.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. - LSB -
Absolute accuracy - 5.0 +20 LSB High-precision channel
+32.0 LSB Other than above
DNL differential nonlinearity error - 4. - LSB -
INL integral nonlinearity error - + +12.0 LSB -

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

Note:
not include quantization errors.
Note 1.
the test conditions.
Note 2.
Table 2.51

Conditions: VCC = AVCC0 =2.7t0 5.5V, VREFHO =2.7t0 5.5 V
Reference voltage range applied to the VREFHO and VREFLO.

The conversion time is the sum of the sampling time and the comparison time. The number of sampling states is indicated for

Except for I/O input capacitance (Cin), see section 2.2.4, I/0O Voy, VoL, and Other Characteristics.

A/D conversion characteristics (4) in low power A/D conversion mode (1 of 2)

Parameter Min Typ Max Unit Test conditions
Frequency 1 - 24 MHz -
Analog input capacitance*2 Cs - - 8 (reference data) pF High-precision channel
- - 9 (reference data) pF Normal-precision channel
Analog input resistance Rs - - 2.5 (reference data) | kQ High-precision channel
- - 6.7 (reference data) | kQ Normal-precision channel
Analog input voltage range Ain 0 - VREFHO \Y -
12-bit mode
Resolution - - 12 Bit -
Conversion time*1 Permissible signal 2.25 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =1
PCLKC =24 MHz) Max. = 1.1 kQ ADSSTRN.SST[7:0] = 0Dh
3.38 - - us Normal-precision channel
ADCSR.ADHSC = 1
ADSSTRN.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 LSB High-precision channel
+ LSB Other than above
DNL differential nonlinearity error - +1.0 - LSB -
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Table 2.53

Conditions: VCC = AVCCO0 = 1.8 to 5.5 V (AVCCO = VCC when VCC < 2.0 V), VREFHO = 1.8t0 5.5V

Reference voltage range applied to the VREFHO and VREFLO.

AID conversion characteristics (6) in low power A/D conversion mode (2 of 2)

Parameter Min Typ Max Unit Test conditions
Absolute accuracy - +3.0 8.0 LSB High-precision channel
+12.0 LSB Other than above
DNL differential nonlinearity error - +1.0 - LSB -
INL integral nonlinearity error - +1.0 3.0 LSB -
14-bit mode
Resolution - - 14 Bit -
Conversion time*! Permissible signal 7.50 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =1
PCLKC = 8 MHz) Max. = 5 kQ ADSSTRN.SST[7:0] = 0Dh
10.88 - - us Normal-precision channel
ADCSR.ADHSC =1
ADSSTRN.SST[7:0] = 28h
Offset error - +4.0 +30.0 LSB High-precision channel
+40.0 LSB Other than above
Full-scale error - 6.0 +30.0 LSB High-precision channel
+40.0 LSB Other than above
Quantization error - 0.5 - LSB -
Absolute accuracy - +12.0 +32.0 LSB High-precision channel
+48.0 LSB Other than above
DNL differential nonlinearity error - +4.0 - LSB -
INL integral nonlinearity error - +4.0 +12.0 LSB -

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

Note:
not include quantization errors.
Note 1.
the test conditions.
Note 2.
Table 2.54

Conditions: VCC = AVCCO0 = 1.6 to0 5.5 V (AVCCO = VCC when VCC < 2.0 V), VREFHO = 1.6 to 5.5V

Reference voltage range applied to the VREFHO and VREFLO.

The conversion time is the sum of the sampling time and the comparison time. The number of sampling states is indicated for

Except for I/O input capacitance (Cin), see section 2.2.4, I/0O Voy, VoL, and Other Characteristics.

A/D conversion characteristics (7) in low power A/D conversion mode (1 of 2)

Jul 3, 2018

Parameter Min Typ Max Unit Test conditions
Frequency 1 - 4 MHz -
Analog input capacitance*2 Cs - - 8 (reference data) pF High-precision channel
- - 9 (reference data) pF Normal-precision channel
Analog input resistance Rs - - 13.1 (reference data) | kQ High-precision channel
- - 14.3 (reference data) | kQ Normal-precision channel
Analog input voltage range Ain 0 - VREFHO \Y -
12-bit mode
Resolution - - 12 Bit -
Conversion time*1 Permissible signal 13.5 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =1
PCLKC =4 MHz) Max. = 9.9 kQ ADSSTRN.SST[7:0] = 0Dh
20.25 - - us Normal-precision channel
ADCSR.ADHSC = 1
ADSSTRN.SST[7:0] = 28h
Offset error - +1.0 7.5 LSB High-precision channel
+10.0 LSB Other than above
Full-scale error - +1.5 7.5 LSB High-precision channel
+10.0 LSB Other than above
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Table 2.65 VBATT-I/O characteristics

Parameter Symbol | Min Typ | Max | Unit Test conditions

VBATWIONI/O | VCC > VpergatT | VCC=4.0t05.5V Von VCC-0.8 |- - \Y lon = -200 pA

gﬁ;’?:::teristics Vo . . 08 lo, =200 pA

(n=0to2) VCC=27t04.0V Von VCC-05 |- - lon =-100 pA

VoL - - 0.5 loL = 100 pA
VCC = VperarT 10 2.7 V| Vo VCC-03 |- - lon =-50 pA
VoL - - 0.3 loL =50 pA
VCC < VpgteatT | VBATT =2.7t03.6 V Von Vear7-0.5] - - lon =-100 pA
VoL - - 0.5 loL = 100 pA
VBATT=1.6t02.7V Von Vear7-0.3 | - - lon = -50 pA
VoL - - 0.3 loL =50 pA
211 CTSU Characteristics
Table 2.66 CTSU characteristics
Conditions: VCC = AVCC0 =1.8t0 5.5V

Parameter Symbol Min Typ Max Unit Test conditions

External capacitance connected to TSCAP pin Cscap 9 10 1 nF -

TS pin capacitive load Chase - - 50 pF -

Permissible output high current >loH - - -24 mA When the mutual
capacitance method
is applied
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2.14 OPAMP Characteristics

Table 2.74 OPAMP characteristics
Conditions: VCC = AVCCO0 = 1.8 to 5.5 V (AVCCO0 = VCC when VCC < 2.0 V)
Parameter Symbol Conditions Min Typ Max Unit
Common mode input Vicm1 Low-power mode 0.2 - AVCC0-0.5 |V
range
9 Vicm2 High-speed mode 0.3 - AVCC0-06 |V
Output voltage range Vo1 Low-power mode 0.1 - AVCCO0-0.1 |V
Vo2 High-speed mode 0.1 - AVCCO0-0.1 | V
Input offset voltage Vioff 30 -10 - 10 mV
Open gain Av 60 120 - dB
Gain-bandwidth (GB) GBW1 Low-power mode - 0.04 - MHz
product
GBW2 High-speed mode - 1.7 - MHz
Phase margin PM CL =20 pF 50 - - deg
Gain margin GM CL =20 pF 10 - - dB
Equivalent input noise | Vnoise1 f=1kHz Low-power mode - 230 - nV/AHz
Vnoise2 f=10kHz - 200 - nV/VHz
Vnoise3 f=1kHz High-speed mode - 90 - nV/VHz
Vnoise4 f=2kHz - 70 - nV/\Hz
Power supply PSRR - 90 - dB
reduction ratio
Common mode signal | CMRR - 90 - dB
reduction ratio
Stabilization wait time Tstd1 CL =20 pF Low-power mode 650 - - us
Only operational amplifier is -
Tstd2 activated *1 High-speed mode 13 - - us
Tstd3 CL =20 pF Low-power mode 650 - - us
Operational amplifier and -
Tstd4 reference current circuit are High-speed mode 13 - - Hs
activated simultaneously
Settling time Tset1 CL =20 pF Low-power mode - - 750 us
Tset2 High-speed mode - - 13 us
Slew rate Tslew1 CL =20 pF Low-power mode - 0.02 - V/us
Tslew2 High-speed mode - 1.1 - V/us
Load current lload1 Low power mode -100 - 100 uA
lload2 High-speed mode -100 - 100 pA
Load capacitance CL - - 20 pF

Note 1.  When the operational amplifier reference current circuit is activated in advance.
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trmss trmsnH

[
TMS XJF
trois trom
[
TDI XLF

troop
TDO ;

Figure 2.95 Boundary scan input/output timing

VCC i
RES
) tessTup ! Boundary scan -
(= treswe) execute
Figure 2.96 Boundary scan circuit start up timing

2.17  Joint Test Action Group (JTAG)

Table 2.82 JTAG (debug) characteristics (1)
Conditions: VCC =241t05.5V

Parameter Symbol Min Typ Max Unit Test conditions
TCK clock cycle time trekeye 80 - - ns Figure 2.97
TCK clock high pulse width trekH 35 - - ns

TCK clock low pulse width trekL 35 - - ns

TCK clock rise time trekr - - 5 ns

TCK clock fall time treks - - 5 ns

TMS setup time trmss 16 - - ns Figure 2.98
TMS hold time trmsH 16 - - ns

TDI setup time trois 16 - - ns

TDI hold time troIH 16 - - ns

TDO data delay time troop - - 70 ns
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Table 2.83

Conditions: VCC=1.61t024V

JTAG (debug) characteristics (2)

Parameter Symbol Min Typ Max Unit Test conditions
TCK clock cycle time trekeye 250 - - ns Figure 2.97
TCK clock high pulse width trekH 120 - - ns
TCK clock low pulse width trekL 120 - - ns
TCK clock rise time trekr - - 5 ns
TCK clock fall time treks - - ns
TMS setup time trmss 50 - - ns Figure 2.98
TMS hold time trMsH 50 - - ns
TDI setup time trois 50 - - ns
TDI hold time troIH 50 - - ns
TDO data delay time troop - - 150 ns
” tT(:Kcyc o
trekn
TCK / trexs
t [— trcke
-TCKL

Figure 2.97 JTAG TCK timing
trmss trmsH
TMS \k
trois trom
TDI *
ttoop
TDO
Figure 2.98 JTAG input/output timing
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Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFBGA121-8x8-0.65 PLBGO0121JA-A — 0.15
Unit: mm
®O000PO00000O 11
®GO000QO000O | 10
O0000QPOOOOO 9
B] O000O0POOOOO 8
! O0000POOOOO 7
+ E T OO0 O00000O000 T 6
O0000POOOOO 5
O0000POOOOO 4
O000O0POOOOO 3
. O0000POOOOO 2
O0000POOOOO 1
\ L] 4
T
LKJHGFEDCBA &
S
INDEX MARK .E INDEX MARK
Af
A2
|
l l l
1 oo AVA®) oo
T Reference | Dimensions in millimeters
Symbol .
E 6] A1 Min | Nom | Max
D 7.90 | 8.00 | 8.10
b E | 790 800 | 810
w — 020 | —
A 111 ] 1.21 | 1.31
A1 0.25 | 0.30 | 0.35
A2 — 0.91 —
le] — 065 | —
b 0.35 | 0.40 | 0.45
— 0.08 | —
— 010 | —
y1 — 020 | —
Zp — 0.75 —
Ze — 075 | —
© 2017 Renesas Electronics Corporation. All rights reserved.
Figure 1.3 BGA 121-pin
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