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S7G2 1. Overview

Table 1.13 Data processing (2/2)

Feature Functional description

Sampling Rate Converter (SRC) The SRC converts the sampling rate of data produced by various audio decoders, such as the
WMA, MP3, and AAC. Both 16-bit stereo and monaural data are supported. The sampling rate
of the input signal can be one of the following:

e 8 kHz

e 11.025 kHz

e 12 kHz

e 16 kHz

e 22.05 kHz

® 24 kHz

e 32 kHz

o 44.1 kHz

e 48 kHz.

The sampling rate of the output signal can be one of the following:

o 8 kHz

e 16 kHz

e 32 kHz

o 441 kHz

o 48 kHz.

Independent FIFOs are provided for input and output. In a typical application, a DMA controller
can be used to transfer PCM audio data from SRAM, for example, to the SRC. Sample-
converted audio data from the SRC can then be transferred using the DMA Controller to the
SSI, from where it can be transmitted to an external audio codec. See section 42, Sampling
Rate Converter (SRC) in User's Manual.

Table 1.14 Security

Feature Functional description

Secure Crypto Engine 7 (SCE7) e Security algorithms:
- Symmetric algorithms: AES, 3DES, and ARC4
- Asymmetric algorithms: RSA, DSA, and DLP.
o Other support features:
- TRNG (True Random Number Generator)
- Hash-value generation: SHA1, SHA224, SHA256, GHASH
- 128-bit unique ID.
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S7G2 1. Overview

Table 1.16 Pin functions (2/5)

Function Signal I/O Description
SDRAM interface | CKE Output SDRAM clock enable signal.
SDCS Output SDRAM chip select signal, active LOW.
RAS Output SDRAM low address strobe signal, active LOW.
CAS Output SDRAM column address strobe signal, active LOW.
WE Output SDRAM write enable signal, active LOW.
DQMO Output SDRAM |/O data mask enable signal for DQ07 to DQOO.
DQM1 Output SDRAM 1/O data mask enable signal for DQ15 to DQO8.
AO00 to A15 Output Address bus.
DQO00 to DQ15 I/0 Data bus.
Interrupt NMI Input Non-maskable interrupt request pin.
IRQO to IRQ15 Input Maskable interrupt request pins.
GPT GTETRGA, Input External trigger input pins.
GTETRGB,
GTETRGC,
GTETRGD
GTIOCOA to I/0 Input capture, output compare, or PWM output pins.
GTIOC13A,
GTIOCOB to
GTIOC13B
GTIU Input Hall sensor input pin U.
GTIV Input Hall sensor input pin V.
GTIW Input Hall sensor input pin W.
GTOUUP Output Three-phase PWM output for BLDC motor control (positive U phase).
GTOULO Output Three-phase PWM output for BLDC motor control (negative U phase).
GTOVUP Output Three-phase PWM output for BLDC motor control (positive V phase).
GTOVLO Output Three-phase PWM output for BLDC motor control (negative V phase).
GTOWUP Output Three-phase PWM output for BLDC motor control (positive W phase).
GTOWLO Output Three-phase PWM output for BLDC motor control (negative W phase).
AGT AGTEEO, AGTEE1 Input External event input enable signals.
AGTIOO0, AGTIO1 110 External event input and pulse output pins.
AGTOO0, AGTO1 Output Pulse output pins.
AGTOAO, AGTOA1 Output Output compare match A output pins.
AGTOBO, AGTOB1 Output Output compare match B output pins.
RTC RTCOUT Output Output pin for 1-Hz or 64-Hz clock.
RTCICO to RTCIC2 Input Time capture event input pins.
SCI SCKO to SCK9 110 Input/output pins for the clock (clock synchronous mode).
RXDO to RXD9 Input Input pins for received data (asynchronous mode/clock synchronous mode).
TXDO to TXD9 Output Output pins for transmitted data (asynchronous mode/clock synchronous
mode).
CTSO_RTSO0 to I/0 Input/output pins for controlling the start of transmission and reception
CTS9_RTS9 (asynchronous mode/clock synchronous mode), active LOW.
SCLO to SCL9 I/0 Input/output pins for the IIC clock (simple IIC).
SDAO to SDA9 1/0 Input/output pins for the IIC data (simple IIC).
SCKO to SCK9 1/0 Input/output pins for the clock (simple SPI).
MISOO0 to MISO9 1/0 Input/output pins for slave transmission of data (simple SPI).
MOSIO to MOSI9 1/0 Input/output pins for master transmission of data (simple SPI).
SS0 to SS9 Input Chip-select input pins (simple SPI), active LOW.
IIC SCLO to SCL2 I/0 Input/output pins for the clock.
SDAO to SDA2 1/0 Input/output pins for data.
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S7G2 1. Overview

Table 1.17 Pin list (5/12)

Pin number R Extbus Timers Communication interfaces Analog HMI
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RX AT7 TC
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o
A8 | A8 | 66 | A6 | 54 37 | vC | - - - - - - - - - - - - - - - - - - - - - -
C_
DC
DC
H8 | - - - - - P91 | - - - - - - - - - - - - - - - - - - - - -
3
F8 [ co |67 [c7 |55 |38 | RE - - - - - : - - : - - - - - - - - - - - -
S
Cc8 | B8 | 68 B6 | 56 39 MD | P20 | - - - - - - - - - - - - - - - - - - - - -
1
B8 | C8 | 69 | C8 | 57 | 40 | - P20 | - - - - - - - - - - - - - - - - - - - NMI | -
0
B7 | - - - - - - POt | - - - - GTI | - - - - - - - - - - - - - - - -
2 oc
8A_
B
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S7G2 1. Overview
Table 1.17 Pin list (8/12)
Pin number R Extbus Timers Communication interfaces Analog HMI
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3 09
F1 F2 | 105 | G3 | 89 | - - P61 | D10 | DQ | - - - - - - - - - - - - - -
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G8 | F1 106 | - - - - P61 | - - - - - - - - - - - - - - - LC
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B
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S7G2 1. Overview

Table 1.17 Pin list (9/12)

Pin number R Extbus Timers Communication interfaces Analog HMI
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A
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S7G2 1. Overview
Table 1.17 Pin list (10/12)
Pin number R Extbus Timers Communication interfaces Analog HMI
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S7G2

2. Electrical Characteristics

Derating is the systematic reduction of load for improved reliability.

Table 2.2 Recommended operating conditions
Item Symbol Value Min Typ Max Unit
Power supply voltages VCC When USB/SDRAM is not used | 2.7 - 3.6 \
When USB/SDRAM is used 3.0 - 3.6 \%
VSS - 0 - \Y
USB power supply voltages VCC_USB, - VCC - \%
VCC_USBHS
VSS_USB, - 0 - \Y
AVSS_USBHS,
PVSS_USBHS,
VSS1_USBHS,
VSS2_USBHS
Switching regulator power VCC_DCDC When switching regulator is - VCC - \%
supply voltage used
When switching regulator is not | - 0 - \%
used
VBATT power supply voltage VBATT 2.0 3.6 \%
Analog power supply voltages | AVCCO - VCC - \Y
AVSS0 - 0 - \Y
2.2 DC Characteristics
2.2.1 Tj/Ta Definition
Table 2.3 DC characteristics

Conditions: Products with operating temperature (T,) —40 to +105°C

Item

Symbol

Typ Max Unit

Test conditions

Permissible junction temperature

Tj

- 125 °C

High-speed mode
Low-speed mode
Subosc-speed mode

Note:  Make sure that Tj = T, + Bja x total power consumption (W), where total power consumption = (VCC — Vgp)
2loy + VoL X Zlg| + Iccmax x VCC.
222 /O Vi, V.
Table 2.4 110 Vi, Vi (1/2)
Item Symbol Min Typ Max Unit
Input voltage Peripheral EXTAL(external clock | V|4 VCC x 0.8 - VCC +0.3 \
(e.xcept. for Schmitt function pin input), WAIT, SPI Vi 03 N VCC x 0.2
trigger input pins)
D00 to D15, ViH VCC x 0.7 - VCC +0.3
DQO0 to DQ15 ViL 03 i VCC x 03
ETHERC ViH 2.3 - VCC +0.3
Vi -0.3 - VCC x 0.2
IIC (SMBus)*1 ViH 21 - VCC +0.3
Vi -0.3 - 0.8
IIC (SMBus)*2 ViH 21 - 5.8
Vi -0.3 - 0.8
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S7G2 2. Electrical Characteristics
> <«— 1/fvee)
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\ 4
Figure 2.2 Ripple waveform
2.3 AC Characteristics
2.3.1 Frequency
Table 2.10 Operation frequency value in high-speed mode
Item Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK*2) f - - 240 MHz
Peripheral module clock (PCLKA)*2 - - 120
Peripheral module clock (PCLKB)*2 - - 60
Peripheral module clock (PCLKC)*2 -*3 - 60
Peripheral module clock (PCLKD)*2 - - 120
Flash interface clock (FCLK)*2 -1 - 60
External bus clock (BCLK)*2 - - 120
EBCLK pin output - - 60
SDCLK pin output | VCC=z230V - - 120

Note 1. FCLK must run at a frequency of at least 4 MHz when programming or erasing the flash memory.
Note 2. See section 9, Clock Generation Circuit in User's Manual for the relationship between the ICLK, PCLKA, PCLKB,
PCLKC, PCLKD, FCLK, and BCLK frequencies.

Note 3. When the ADC12 is used, the PCLKC frequency must be at least 1 MHz.

Table 2.11

Operation frequency value in low-speed mode

Item

Symbol

Min

Typ

Max

Unit

Operation frequency

System clock (ICLK)*2

Peripheral module clock (PCLKA)*2

Peripheral module clock (PCLKB)*2

Peripheral module clock (PCLKC)*2,*3

Peripheral module clock (PCLKD)*2

Flash interface clock (FCLK)*1, *2

External bus clock (BCLK)

EBCLK pin output

_*3

Al Al Al Al Al af A &~

MHz

Note 1. Programming or erasing the flash memory is disabled in low-speed mode.

Note 2. See section 9, Clock Generation Circuit in User's Manual for the relationship between the ICLK, PCLKA, PCLKB,
PCLKC, PCLKD, FCLK, and BCLK frequencies.
Note 3. When the ADC12 is used, the PCLKC frequency must be set to at least 1 MHz.
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S7G2 2. Electrical Characteristics
Table 2.13 Clock timing except for sub-clock oscillator (2/2)
Item Symbol Min Typ Max Unit Test conditions
HOCO clock oscillator Without FLL fhHoco1s 15.61 16 16.39 MHz -20<Ta<105°C
oscillation frequency fiocots 17.56 18 18.44
fHoco20 19.52 20 20.48
fhoco1e 15.52 16 16.48 —-40<Ta<-20°C
fioco1s 17.46 18 18.54
fHoco20 19.40 20 20.60
With FLL fioco1s 15.91 16 16.09 SOSC frequency is
foco1s 17.90 18 18.10 32.768kHz = 50ppm
fHoco20 19.89 20 20.11
HOCO clock oscillation stabilization wait time *2 thocowT - - 64.7 us -
FLL stabilization wait time trLLwT - - 3 ms -
PLL clock frequency foLL 120 - 240 MHz -
PLL clock oscillation tpLLwT - - 174.9 us Figure 2.7

stabilization wait time

Note 1. When setting up the main clock oscillator, ask the oscillator manufacturer for an oscillation evaluation and use the
results as the recommended oscillation stabilization time. Set the MOSCWTCR register to a value equal to or

greater than the recommended value.

After changing the setting in the MOSCCR.MOSTP bit to start main clock operation, read the OSCSF.MOSCSF

flag to confirm that it is 1, and then start using the main clock oscillator.

Note 2. This is the time from release from reset state until the HOCO oscillation frequency (fFHOCO) reaches the range
for guaranteed operation.

Table 2.14 Clock timing for the sub-clock oscillator
Item Symbol Min Typ Max Unit Test conditions
Sub-clock frequency fsus - 32.768 - kHz -
Sub-clock oscillation stabilization wait time tsusoscwT - - -1 ] -

Note 1. When setting up the sub-clock oscillator, ask the oscillator manufacturer for an oscillation evaluation and use the
results as the recommended oscillation stabilization time.
After changing the setting in the SOSCCR.SOSTP bit to start sub-clock operation, only start using the sub-clock
oscillator after the sub-clock oscillation stabilization time elapses with an adequate margin. Two times the value
shown is recommended.

thyc: tSDcyc

< tCH < th
[ \
EBCLK pin output, SDCLK pin output \
/
) toL < o
Figure 2.3 EBCLK and SDCLK output timing
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S7G2 2. Electrical Characteristics

RD , RD PRA
SDoLK _§ AVAVAVAVACACARAYE
tapz | tap2 | tapz | tapz tap2
amd (|
A15 to AOO *CZ *03 * :* *
tap2 | tap2 tan2
amd (|
AP*1 ] }PRA\
| | commend\ *
tcspz [tespz |tesp2 tesp2 tespz
[ \md [
SDCS * L
trasp | trasp trasp|trasp trasp
> [ [
RAS k
t t
:ASD CASD EASD
CAS
twep | twep
Lad amd
WE
(High)
CKE
toaw] toamp
_H
DQMn
T T
trosz| tromz trosz| troH2
i
DQ15 to DQOO i :)-(: )
Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.21 SDRAM multiple read timing
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2. Electrical Characteristics

Table 2.19

1/0 ports, POEG, GPT32, AGT, KINT, and ADC12 trigger timing (2/2)

GPT32 Conditions:
Middle drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: GTIOC6A_A, GTIOC6B_A,
GTIOC3A_B, GTIOC3B_B, GTIOC0A_B, GTIOCO0B_B, GTIOC9A_B, GTIOC9B_B.

High drive output is selected in the port drive capability bit in the PmnPFS register for all other pins.

AGT Conditions:
Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Test
Item Symbol | Min Max Unit conditions
GPT32 Input capture pulse width Single edge tericw | 1.5 - tPDeyc Figure 2.28
Dual edge 2.5 -
GTIOCXY_Z output skew Middle drive buffer teTisk™? | - 4 ns Figure 2.29
(x=0to7,Y=AorB,Z=AorB) High drive buffer _ 4
GTIOCXY_Z output skew Middle drive buffer - 4
(x=8t0o13,Y=AorB,Z=AorB) High drive buffer _ 2
GTIOCXY_Z output skew Middle drive buffer - 6
(x=0to13,Y=AorB,Z=AorB) High drive buffer _ 6
OPS output skew teTosk | - 5 ns Figure 2.30
GTOUUP_x, GTOULO_x, GTOVUP_x, *2
GTOVLO_x, GTOWUP_x, GTOWLO_x
(x=AorB)
GPT(PWM GTIOCXY_Z output skew tyrsk™ | - 2.0 ns Figure 2.31
Delay (x=0to3,Y=AorB,Z=A)
Generation
Circuit)
AGT AGTIO, AGTEE input cycle tacyc™! | 100 - ns Figure 2.32
AGTIO, AGTEE input high width, low width tackwh- | 40 - ns
tackwi
AGTIO, AGTO, AGTOA, AGTOB output cycle tacyce | 62.5 - ns
ADC12 ADC12 trigger input pulse width trrRew 1.5 - tpeyc Figure 2.33
KINT Key interrupt input low width tkr 250 - ns Figure 2.34

Note 1. tpgyc: PCLKB cycle, tppgyc: PCLKD cycle.

Note 2. This skew applies when the same driver I/O is used. If the I/O of the middle and high drivers is mixed, operation
is not guaranteed.

Note 3. The load is 30 pF.

Note 4. Constraints on AGTIO input: tpeyc X 2 (tpeyc: PCLKB cycle) < tacyc.

Port }<
I trrw l
Figure 2.26 1/0 ports input timing
POEG input trigger
=~ i}
troew
Figure 2.27 POEG input trigger timing
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2. Electrical Characteristics

AGTIO, AGTO,
AGTOA, AGTOB
(output)

AGTIO, AGTEE
(input)

tacvcz

Figure 2.32 AGT input/output timing

ADTRGO,
ADTRGH1
" trrew g
Figure 2.33 ADC12 trigger input timing
KROO to KRO7 * _{
" tkr i
Figure 2.34 Key interrupt input timing
2.3.8 PWM Delay Generation Circuit Timing
Table 2.20 PWM Delay Generation Circuit timing
Item Min Typ Max Unit Test conditions
Resolution - 260 - ps PCLKD =120 MHz
DNL*1 - 2.0 - LSB -

Note 1. This value normalizes the differences between lines in 1-LSB resolution.

2.3.9 CAC Timing

Table 2.21 CAC timing

Test
Item Symbol | Min Typ Max | Unit | conditions
CAC CACREF input pulse width | tppcyc < tcac*? tcacrRer | 4.5 X toac + 3 X tppeyc | - - ns -
tpgcyc > tcac*? 5 % teae + 6.5 X tpgeyc | - - ns
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S7G2 2. Electrical Characteristics

SSn \ /— p
input N I 1 \
- tea ” tiac
SCKn Z— e \
CKPOL =0 7
input
SCKn \
CKPOL = 1 N _/—\_(> 7 \
input N
tsa ton top trReL
“«—> >
£5 I \
gﬂJtspcu)tn MSB OUT _§< DATA >§_ LSB OUT | MSB IN MSB OUT
R —
tsu th tor, tor
MOSIn
input q MSBIN | DATA LSB IN { MSBIN
(n=0to9)

Figure 2.40 SCI simple SPI mode timing for slave when CKPH =1

o \ il N

tLeap

tLac

SCKn
CKPOL =1 7
input

N
g%nOL =0 3_\ 7Z_ \

[
)

input
tsa ton too tREL
[e—>

‘_14,5
MISOn LSB OUT o
output (Last data) MSB OUT . DATA i LSB OUT MSB OUT

p2J
tsu ty tor, tor

MOSin MSBIN [ DATA LSB IN MSB IN
input
(n=0to9)

Figure 2.41 SCI simple SPI mode timing for slave when CKPH =0

Table 2.24 SCI timing (3) (1/2)
Conditions: For the SCL1_A pins, low drive output is selected in the port drive capability bit in the PmnPFS register.

For other pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.

Item Symbol Min Max Unit Test conditions
Simple IIC SDA input rise time tsr - 1000 ns Figure 2.42
(Standard mode) "gp \%no it fall time tor - 300 ns

SDA input spike pulse removal time tsp 0 4 * Yiceye ns

Data input setup time tspas 250 - ns

Data input hold time tspaH 0 - ns

SCL, SDA capacitive load Cp! - 400 pF
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2. Electrical Characteristics

Table 2.24

SCI timing (3) (2/2)
Conditions: For the SCL1_A pins, low drive output is selected in the port drive capability bit in the PmnPFS register.

For other pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.

Item Symbol Min Max Unit Test conditions
Simple IIC SCL, SDA input rise time tsr - 300 ns Figure 2.42
(Fast mode) SCL, SDA input fall time tes - 300 ns
SCL, SDA input spike pulse removal time | tgp 0 4 Yiceye ns
Data input setup time tspas 100 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp! - 400 pF
Note:  SCL1_A output is not supported in these specifications.
tiiceye: 11C internal reference clock (IIC9) cycle, tpeyc: PCLKA cycle.
Note 1. Cb indicates the total capacity of the bus line.
SDAn
Vo 7 - S A
tsur
< > tscLm
—> [« tsTan g [« tsTas —> s —> < tstos
SCLn 7§7 / \
P*1 S*1 B Sr*1 =TTt P*1
(n=0t09)
tscL
tsr — «— tsr tspas
tscL
> [« tspan
Note 1. S, P, and Sr indicate the following: Test conditions:
Sj S"(art condition Vin = VCC x 0.7, Vy = VCC x 0.3
P Stop condition VoL - 0.6 V, o =6 mA (ICFER.FMPE = 0)
Sr: Restart condition VoL - 0.4V, o = 15 mA (ICFER.FMPE = 1)
Figure 2.42 SCI simple IIC mode timing
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Figure 2.47

SPI timing for master when CPHA = 1 and the bit rate is set to PCLKA/2
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Figure 2.48

SPI timing for slave when CPHA =0
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2. Electrical Characteristics

Table 2.28

IIC timing (2)

(1) Setting of the SCLO_A, SDAQO_A pins is not required with the port drive capability bit in the PmnPFS register.
(2) Use pins that have a letter appended to their names, for instance “_A” or “_B”, to indicate group membership. For the IIC interface, the

AC portion of the electrical characteristics is measured for each group.

Test
Item Symbol | Min*1,*2 Max Unit | conditions
lIC SCL input cycle time tscL 6 (12) * t)ceyc + 240 - ns Figure 2.52
Fast-mode+ : - -
ECFER.FMPE) -1 SCL input high pulse width tscLH 3(6) * ticeyc + 120 - ns
SCL input low pulse width tscLL 3 (6) * ticeyc + 120 - ns
SCL, SDA input rise time tsr - 120 ns
SCL, SDA input fall time tss - 120 ns
SCL, SDA input spike pulse removal | tgp 0 1(4) *ticeye | NS
time
SDA input bus free time when tsur 3 (6) * tceyc + 120 - ns
wakeup function is disabled
SDA input bus free time when tsuF 3(6) * ticeye + 4 * tpeye | - ns
wakeup function is enabled +120
Start condition input hold time when tsTAH ticeye + 120 - ns
wakeup function is disabled
START condition input hold time tsTAH 1(8) * ticeye +tpeye + | - ns
when wakeup function is enabled 120
Restart condition input setup time tsTas 120 - ns
Stop condition input setup time tstos 120 - ns
Data input setup time tspas tiiceye + 30 - ns
Data input hold time tspaH 0 - ns
SCL, SDA capacitive load Cp - 550 pF
Note:  tyccyct IIC internal reference clock (IIC9) cycle, tpeyc: PCLKB cycle.
Note 1. Values in parentheses apply when ICMR3.NF[1:0] is set to 11b while the digital filter is enabled with ICFER.NFE
setto 1.
Note 2. Cb indicates the total capacity of the bus line.

SDAO to SDA2

SCLO to SCL2

VIH
A
taur
> tscLn
—>
p* g
tst
Note 1. S, P, and Srindicate the following:

S: Start condition
P: Stop condition
Sr: Restart condition

<= tspan

[ A a

le—

[« tsp

Sr+!

tspas

Test conditions:

Viy=VCC x 0.7,V =VCC x 0.3

VoL=0.6V, loL =6 mA (ICFER.FMPE =0
VoL=0.4V, loL =15 mA (ICFER.FMPE =

—> tstos

P*1

)
1)

Figure 2.52

12C bus interface input/output timing
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Figure 2.61 RMII reception timing when an error occurs
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Figure 2.62 WOL output timing for RMII
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Figure 2.63 MIl transmission timing in normal operation
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S7G2 2. Electrical Characteristics

Table 2.36 USBHS high-speed characteristics (USBHS_DP and USBHS_DM pin characteristics) (2/2)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 20/24 MHz

Item Symbol Min Typ Max Unit | Test conditions
AC Rise time thsr 500 - - ps Figure 2.81
characteristics Fall time s 500 _ B ps

Output resistance ZHsDRY 40.5 - 49.5 Q -

USBHS_DP, * o\ y
USBHS DM «vvevveeee N\ N HssQ

Figure 2.79 USBHS_DP and USBHS_DM squelch detect sensitivity in high-speed mode

USBHS_DP, ...... >< ...... >< ..... I.VHSDSC
USBHS_DM

Figure 2.80 USBHS_DP and USBHS_DM disconnect detect sensitivity in high-speed mode

USBHS_DP,
USBHS_DM

Figure 2.81 USBHS_DP and USBHS_DM output timing in high-speed mode

Observation
USBHS_DP point
He vV
LJ
45Q
USBHS_DM

7%5 o

Table 2.37 USBHS high-speed characteristics (USBHS_DP and USBHS_DM pin characteristics)
Conditions: USBHS_RREF = 2.2 kQ + 1%, USBMCLK = 20/24 MHz

Figure 2.82 Test circuit in high-speed mode

Item Symbol Min Max Unit Test conditions
Battery Charging D+ sink current Ipp_siNk 25 175 pA -
Specification D- sink current Ipm_sINK 25 175 pA -
DCD source current Ipp_src 7 13 pA -
Data detection voltage VDAT REF 0.25 0.4 \% -
D+ source voltage Vbp_src 0.5 0.7 \% Output current = 250 pA
D- source voltage Vbm_src 0.5 0.7 \% Output current = 250 pA
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Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] ]

P-LFQFP176-24x24-0.50 | PLQP0176KB-A |176P6Q-A/FP-176E/FP-176EV | 189 |

NOTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "+3" DOES NOT
INCLUDE TRIM OFFSET.

)
c

Dimension in Milli

Symbol ["Min | Nom [ Max
D [23.9]24.0 | 241
E 1239240241
A, | — | 14 | —
Hp | 25.8 | 26.0 | 26.2
He | 25.8 | 26.0 | 26.2
A — | — |17

Terminal cross section

A; 10.05| 0.1 |0.15

R b, [0.15]0.20 [ 0.25
< < "‘”“ b, | — o8| —

70 c 0.09 [0.145| 0.20
wawmilililiaantitata < . 7 Cq 0.125
0 0o [ — [ 8
© . L ] | —]o05]—
: x |— ] —1o0.08
Detail F y — 1 — 010
Zy | — [125] —
Ze | — [125] —
L |035| 0.5 |0.65
L — 10—
Figure 1.3 176-pin LQFP
JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G | 0.1g |
o
D S[w[s[A] =
s A 7 _ [
& ‘ —-—: T‘
\ N 00%@0600000@—@
| v OO 00QPOO0O0O0O0O
L O0O0O0O0O0OOOOO0O0O
‘ k| O0O0O0OO0O0O0O0O0O000O0
| | 0000 0000
H| O00O 0000
w4 s - -— —tr 000606 - 06000
F|OOOO 0000
‘ E| 00000 0000
0| 0O00000OOOOOO0O
‘ :| 0000006000000
8| 0O000000O0O0O0O0O0O
; A OOOOOO@OOOOO@*E*
x4 ‘ ] 1.2 3 4 5 6 "/ 8 9 10 11 12 13 * Symbol ri;?nSion,i‘nMi"‘me:rs
in om ax
- — T —
v — — 0.15
w | — | — |o020
A | — | — 105
e | — | 05 | —
b | 021 | 025|029
b, | 0.29 | 0.34 | 0.39
x | — | — | 008
y | — | — |o008
Zy | — | 05 | —
Ze | — | 05 | —
Figure 1.4 145-pin LGA
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

1. Precaution against Electrostatic Discharge (ESD)

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device
operation. Steps must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs.
Environmental control must be adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators
that can easily build up static electricity. Semiconductor devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools including work benches and floors must be grounded. The
operator must also be grounded using a wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions
must be taken for printed circuit boards with mounted semiconductor devices.

2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and
the states of register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is
applied to the external reset pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is
completed. In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function are not guaranteed from
the time when power is supplied until the power reaches the level at which resetting is specified.

3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of
such a signal or 1/O pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Follow the guideline for input signal during power-off state as described in your product
documentation.

4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS
products are generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic
noise is induced in the vicinity of the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible.

5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal
during program execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator
or from an external oscillator during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Additionally, when switching to a clock signal produced with an external resonator or by an external oscillator while program
execution is in progress, wait until the target clock signal is stable.

6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area
between VIL (Max.) and VIH (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level passes through the area
between VIL (Max.) and VIH (Min.).

7. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not
access these addresses as the correct operation of the LSI is not guaranteed.

8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not
lead to problems. The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a
different part number might differ in terms of internal memory capacity, layout pattern, and other factors, which can affect the ranges
of electrical characteristics, such as characteristic values, operating margins, immunity to noise, and amount of radiated noise. When
changing to a product with a different part number, implement a system-evaluation test for the given product.




