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(LVDV =0)
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I {5 L 3 [ 00
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VLvDwaL ## C 4 B 2.92 3.0 3.08 Vv
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VHYswL FB/C 0 M = 2 i e — 80 — 2N
VBG P b =R 4 1.14 1.16 1.18 \%
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Nonswitching electrical specifications

o "
0.6 /4O//‘-
VorV) | o A e
s
o2 ir/é(
° 5 | 10 | 15 | 20 | 25 |
loL(MA)

Figure 9. Typical lo_ Vs. Vo (high drive strength) (Vpp =3 V)

6.1.2 Supply current characteristics
This section includes information about power supply current in various operating modes.

Table 5. Supply current characteristics

Num | C Parameter Symbol | Bus Freq | Vpp (V) | Typical' Max Unit Temp
1 C | Run supply current FEI Rlpp 20 MHz 5 12.6 — mA | -40to 105 °C
c mode, all modules on; run 10 MHz 75 —
from flash i
1 MHz 2.4 —
C 20 MHz 3 9.6 —
C 10 MHz 6.1 —
1 MHz 2.1 —
2 C | Run supply current FEI Rlpp 20 MHz 5 10.5 — mA | -40to 105 °C
c mode, all modules off & 10 MHz 6.0 —
gated; run from flash
1 MHz 2.3 —
C 20 MHz 3 7.4 —
&} 10 MHz 5.0 —
1 MHz 2.0 —
3 P | Run supply current FBE Rlpp 20 MHz 5 12.1 14.8 mA | -40to 105 °C
c mode, afl:c;?:c;lﬂﬁ on; run 10 MHz 6.5 —
1 MHz 1.8 —

Table continues on the next page...
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Table 5. Supply current characteristics (continued)

Num | C Parameter Symbol | Bus Freq | Vpp (V) | Typical' Max Unit Temp
P 20 MHz 3 9.1 11.8
C 10 MHz 5.5 —
1 MHz 1.5 —
4 P | Run supply current FBE Rlpp 20 MHz 5 9.8 12.3 mA | -40to 105 °C
| M e s | -
1 MHz 1.6 —
P 20 MHz 3 6.9 9.2
C 10 MHz 4.4 —
1 MHz 1.4 —
5 C Wait mode current FEI WIlpp 20 MHz 5 7.8 — mA | -40to 105 °C
c mode, all modules on 10 MHz 45 —
1 MHz 1.3 —
C 20 MHz 3 5.1 —
10 MHz 3.5 _
1 MHz 1.2 —
6 C Stop3 mode supply S3lpp — 5 1.45 — MA | -40to 105 °C
C Cu(r;‘j(’;g‘t’ f'lc(’ﬁ‘;sl_?fg"e — 3 14 — -4010 105 °C
clock)2 3
7 C ADC adder to stop3 — — 5 44 — MA | -40to 105 °C
C ADLPC =1 3 40 —
ADLSMP = 1
ADCO =1
MODE = 10B
ADICLK = 11B
8 C LVD adder to stop3* — — 5 130 — pA | -40to 105 °C
C 3 125 —

Data in Typical column was characterized at 5.0 V, 25 °C or is typical recommended value.

RTC adder cause <1 pA Ipp increase typically, RTC clock source is 1 kHz LPO clock.

ACMP adder cause <10 pA Ipp increase typically.

LVD is periodically woken up from stop3 by 5% duty cycle. The period is equal to or less than 2 ms.

P~

6.1.3 EMC performance

Electromagnetic compatibility (EMC) performance is highly dependent on the
environment in which the MCU resides. Board design and layout, circuit topology
choices, location and characteristics of external components as well as MCU software
operation all play a significant role in EMC performance. The system designer should
consult NXP applications notes such as AN2321, AN1050, AN1263, AN2764, and
AN1259 for advice and guidance specifically targeted at optimizing EMC performance.
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Switching specifications

6.1.3.1 EMC radiated emissions operating behaviors
Table 6. EMC radiated emissions operating behaviors for 64-pin SOIC package

Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 12 dBuVv 1,2
VRe2 Radiated emissions voltage, band 2 50-150 10 dBuV
VREes Radiated emissions voltage, band 3 150-500 4 dBuV
VREes Radiated emissions voltage, band 4 500-1000 5 dBuVv
Vee_iec  |IEC level 0.15-1000 N — 2,3

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. The reported
emission level is the value of the maximum measured emission, rounded up to the next whole number, from among the
measured orientations in each frequency range.

2. VDD =50V, TA =25°C, fosc =10 MHz (crystal), fSYS =20 MHz, fBUS =20 MHz

3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method

6.2 Switching specifications

6.2.1 Control timing
Table 7. Control timing

Num| C Rating Symbol Min Typical' Max Unit
P |Bus frequency (tcyc = 1/faus) fBus DC — 20 MHz
P |Internal low power oscillator frequency fLrpo 0.67 1.0 1.25 KHz
D |External reset pulse width? textrst 1.5 x — — ns
tcyc
D |Reset low drive trstdrv 34 X toye — — ns
D |BKGD/MS setup time after issuing background tmssu 500 — — ns
debug force reset to enter user or BDM modes
6 D |BKGD/MS hold time after issuing background tmsH 100 — — ns
debug force reset to enter user or BDM modes?
7 D IRQ pulse width Asynchronous tiuH 100 — — ns
path?
D Synchronous path?* L 1.5 X toye — — ns
8 D Keyboard interrupt pulse Asynchronous tiuH 100 — — ns
width path?
D Synchronous path YL 1.5 X teye — — ns

Table continues on the next page...
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Switching specifications

Table 7. Control timing (continued)

Num| C Rating Symbol Min Typical' Max Unit
9 C Port rise and fall time - — tRise — 10.2 — ns
tandard drive strength

c | ® t — 9.5 —
(load = 50 pF)® Fall ns
C Port rise and fall time - — tRise — 5.4 — ns

high drive strength (load =
C 1! — 4.6 — ns
50 pF)° Fall

—_

Typical values are based on characterization data at Vpp = 5.0 V, 25 °C unless otherwise stated.

2. This is the shortest pulse that is guaranteed to be recognized as a reset pin request.

3. To enter BDM mode following a POR, BKGD/MS must be held low during the powerup and for a hold time of tygy after
Vpp rises above V| yp.

4. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In stop mode, the synchronizer is bypassed so shorter pulses can be recognized.

5. Timing is shown with respect to 20% Vpp and 80% Vpp levels in operating temperature range.

<€ textrst

-
RESET PIN \ /

Figure 10. Reset timing

— b —
J—

KBIPX# \—
W/KBIPX—\ /—
~— 7
- tILIH —

Figure 11. IRQ/KBIPx timing

6.2.2 Debug trace timing specifications
Table 8. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
teye Clock period Frequency dependent MHz
twi Low pulse width 2 — ns
twh High pulse width 2 — ns

t, Clock and data rise time — 3 ns
t Clock and data fall time — 3 ns
ts Data setup 3 — ns
th Data hold 2 — ns
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TRACECLK

e Twh

% < Tcyc >j

Figure 12. TRACE_CLKOUT specifications

TRACE_CLKOUT / X #
TRacE Dzo) I X aEm

Figure 13. Trace data specifications

6.2.3 FTM module timing

Synchronizer circuits determine the shortest input pulses that can be recognized or the
fastest clock that can be used as the optional external source to the timer counter. These
synchronizers operate from the current bus rate clock.

Table 9. FTM input timing

No. C Function Symbol Min Max Unit
1 D External clock frok 0 feus4 Hz
frequency
2 D External clock trok 4 — teye
period
3 D External clock teikh 1.5 — teye
high time
4 D External clock tew 1.5 — toye
low time
5 D Input capture ticpw 1.5 — teye
pulse width
- treik >

<«— tokh —>

TCLK /

Figure 14. Timer external clock

tew
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Thermal specifications

~e—Lticpw —
< X
FTMCHn / \
FTMCHnN /
~——— 7
<«ticpy—»

Figure 15. Timer input capture pulse

6.3 Thermal specifications

6.3.1 Thermal operating requirements
Table 10. Thermal operating requirements

Symbol Description Min. Max. Unit
Ty Die junction temperature —40 125 °C
Ta Ambient temperature -40 105 °C

NOTE

Maximum T4 can be exceeded only if the user ensures that Ty
does not exceed the maximum. The simplest method to
determine Tjis: Ty = T + Rgya X chip power dissipation.

6.3.2 Thermal characteristics

This section provides information about operating temperature range, power dissipation,
and package thermal resistance. Power dissipation on I/O pins is usually small compared
to the power dissipation in on-chip logic and voltage regulator circuits, and it is user-
determined rather than being controlled by the MCU design. To take Py, into account in
power calculations, determine the difference between actual pin voltage and Vgg or Vpp
and multiply by the pin current for each I/O pin. Except in cases of unusually high pin
current (heavy loads), the difference between pin voltage and Vgg or Vpp will be very
small.

MC9S08PAG60 Series Data Sheet, Rel\‘l\’{b 4, 09/2019
NXP Semiconductors www.soustar.com.cn 13632858587 21




Peripheral operating requirements and behaviors

Table 11. Thermal attributes
Board type Symbo Description 64 64 QFP 48 44 32 Unit Notes
| LQFP LQFP | LQFP | LQFP
Single-layer (1S) | Rgya |Thermal resistance, 71 61 81 75 86 °C/W 1,2
junction to ambient (natural
convection)
Four-layer (2s2p) | Rgya |Thermal resistance, 53 47 57 53 57 °C/W 1,3
junction to ambient (natural
convection)
Single-layer (1S) | Reyuwa |Thermal resistance, 59 50 68 62 72 °C/W 1,3
junction to ambient (200 ft./
min. air speed)
Four-layer (2s2p) | Reyuwa |Thermal resistance, 46 41 50 47 51 °C/W 1,3
junction to ambient (200 ft./
min. air speed)
— Rgyg | Thermal resistance, 35 32 34 34 33 °C/W 4
junction to board
— Resc | Thermal resistance, 20 23 24 20 24 °C/W 5
junction to case
— W, r | Thermal characterization 5 8 6 5 6 °C/W 6
parameter, junction to
package top outside center
(natural convection)

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

2. Per JEDEC JESD51-2 with the single layer board (JESD51-3) horizontal.

3. Per JEDEC JESD51-6 with the board (JESD51-7) horizontal.

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured
on the top surface of the board near the package.

5. Thermal resistance between the die and the solder pad on the bottom of the package. Interface resistance is ignored.

6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization.

7 Peripheral operating requirements and behaviors

7.1 External oscillator (XOSC) and ICS characteristics
Table 12. XOSC and ICS specifications (temperature range = -40 to 105 °C ambient)

Num| C Characteristic Symbol Min Typical’ Max Unit
1 C Oscillator Low range (RANGE = 0) fio 31.25 32.768 39.0625 kHz
C crystal or High range (RANGE = 1) i 4 — 20 MHz
resonator FEE or FBE mode?
C High range (RANGE = 1), fhi 4 — 20 MHz
high gain (HGO = 1),
FBELP mode

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 12. XOSC and ICS specifications (temperature range = -40 to 105 °C ambient)
(continued)

Num| C Characteristic Symbol Min Typicall Max Unit
C High range (RANGE = 1), fhi 4 — 20 MHz
low power (HGO = 0),
FBELP mode
D Load capacitors C1,C2 See Note3
D Feedback Low Frequency, Low-Power Re — — — MQ
resistor Mode*
Low Frequency, High-Gain — 10 — MQ
Mode
High Frequency, Low- — 1 — MQ
Power Mode
High Frequency, High-Gain — 1 — MQ
Mode
4 D | Series resistor - Low-Power Mode 4 Rs — — — kQ
Low Frequency High-Gain Mode — 200 — kQ
5 D | Series resistor - Low-Power Mode* Rs — — — kQ
High Frequency
D | Series resistor - 4 MHz — 0 — kQ
D High 8 MHz — 0 — kQ
Frequency,
D |High-Gain Mode 16 MHz — 0 — kQ
6 C | Crystal start-up Low range, low power tosTL — 1000 — ms
C t'?g 2L;g8ri:ge Low range, high power — 800 — ms
C crystal; High High range, low power tcsTH — 3 — ms
C |range=20MHz| High range, high power — 1.5 — ms
crystal®, ©
T Internal reference start-up time tirsT — 20 50 ps
D Square wave FEE or FBE mode? foxtal 0.03125 — 5 MHz
p | [mputclock FBELP mode 0 — 20 MHz
frequency
9 P Average internal reference frequency - fint_t — 32.768 — kHz
trimmed
10 P DCO output frequency range - trimmed faco_t 16 — 20 MHz
11 P Total deviation Over full voltage and Afgeo t — — +2.0 Yofdco
of DCO output temperature range
C frfom tnmm(;d Over fixed voltage and +1.0
requency temperature range of 0 to
70°C
12 C FLL acquisition time5, 7 tacquire — — 2 ms
13 C Long term jitter of DCO output clock Clitter — 0.02 0.2 Yofdco
(averaged over 2 ms interval)8

—_

Data in Typical column was characterized at 5.0 V, 25 °C or is typical recommended value.

2. When ICS is configured for FEE or FBE mode, input clock source must be divisible using RDIV to within the range of 31.25
kHz to 39.0625 kHz.

3. See crystal or resonator manufacturer's recommendation.

4. Load capacitors (C4,C»), feedback resistor (Rg) and series resistor (Rg) are incorporated internally when RANGE = HGO =

0.
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5. This parameter is characterized and not tested on each device.

6. Proper PC board layout procedures must be followed to achieve specifications.

7. This specification applies to any time the FLL reference source or reference divider is changed, trim value changed, or
changing from FLL disabled (FBELP, FBILP) to FLL enabled (FEI, FEE, FBE, FBI). If a crystal/resonator is being used as
the reference, this specification assumes it is already running.

8. Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgs.
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the FLL circuitry via Vpp and Vsg and variation in crystal oscillator frequency increase the C er percentage
for a given interval.

XO0sC
EXTAL XTAL
Re Rs
[l 1l
Il
Crystal or Resonator
C, L 4
— T c,

e

Figure 16. Typical crystal or resonator circuit

7.2 NVM specifications

This section provides details about program/erase times and program/erase endurance for
the flash and EEPROM memories.

Table 13. Flash clock characteristics

C Characteristic Symbol Min Typical Max Unit
D Supply voltage for program/erase Voroglerase 2.7 — 55 \Y
across the operating temperature range
D Supply voltage for read operation VRead 2.7 — 55 \
D NVM Bus frequency fnvmBUS 1 — 20 MHz
D NVM operating frequency fnvmor 0.8 1.0 1.05 MHz
C FLASH Program/erase endurance T, to NFLPE 10k 100 k — Cycles
Ty in the operating temperature range
C EEPROM Program/erase endurance T NELPE 50 k 500 k — Cycles
to Ty in the operating temperature
range
C Data retention at an average junction D ret 15 100 — years
temperature of T4, = 85°C after up to
10,000 program/erase cycles
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All timing parameters are a function of the bus clock frequency, Fyympus- All program

and erase times are also a function of the NVM operating frequency, fxymop-

Each command timing is given by:

tcommand=INvMoP cycle X 1/fnymop + fnvmBus cycle X 1/fnympus
Table 14. Flash timing characteristics

(o3 Characteristic Symbol fnvmop cycle fnvmsus cycle
D Erase Verify All Blocks tvEYALL — 17338
D Erase Verify Flash Block trRD1BLK — 16913
D Erase Verify EEPROM Block tRD1BLK — 810
D Erase Verify Flash Section trD1SEC — 484
D Erase Verify EEPROM Section tbRD1SEC — 555
D Read Once tRDONCE — 450
D Program Flash (2 word) tpgMm2 68 1397
D Program Flash (4 word) trama 122 2128
D Program Once tpGMONCE 122 2090
D Program EEPROM (1 Byte) topaMm1 47 1371
D Program EEPROM (2 Byte) torpam2 94 2120
D Program EEPROM (3 Byte) tbpam3 141 2869
D Program EEPROM (4 Byte) toPGM4 188 3618
D Erase All Blocks tERsALL 100066 17743
D Erase Flash Block tERsBLK 100060 17236
D Erase Flash Sector terspPG 20015 868
D Erase EEPROM Sector tbERSPG 5015 756
D Unsecure Flash tunsecu 100066 17730
D Verify Backdoor Access Key tvFYKEY — 464
D Set User Margin Level tvMLOADU — 407

Program and erase operations do not require any special power sources other than the

normal Vpp supply. For more detailed information about program/erase operations, see

the Memory section.

7.3 Analog
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7.3.1 ADC characteristics
Table 15. 5V 12-bit ADC operating conditions

Characteri Conditions Symb Min Typ' Max Unit Comment
stic
Supply Absolute Vopa 2.7 — 5.5 \Y —
VOItage Delta to VDD (VDD'VDDAD) AVDDA -100 0 +100 mV
Ground Delta to Vgg (VSS'VSSA)2 AVggsa -100 0 +100 mV
voltage
Input VaDIN VREFL — VREFH \
voltage
Input CaDIN — 4.5 55 pF
capacitance
Input RADIN — 3 5 kQ —
resistance
Analog 12-bit mode Ras . . 5 kQ External to
source fapck > 4 MHz MCU
resistance fapck < 4 MHz — — 5
10-bit mode . . 5
. fADCK >4 MHz
L4 fADCK <4 MHz — — 10
8-bit mode — — 10
(aII valid fADCK)
ADC High speed (ADLPC=0) faDck 0.4 — 8.0 MHz —
conversion Low power (ADLPC=1) 0.4 — 4.0
clock
frequency

1. Typical values assume Vppa = 5.0 V, Temp = 25°C, fapck=1.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.
2. DC potential difference.
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Figure 17. ADC input impedance equivalency diagram

Table 16. 12-bit ADC Characteristics (VRern = Vbpas VREFL = VSSA)
Characteristic Conditions C Symb Min Typ' Max Unit

Supply current T lopa — 133 — A
ADLPC =1
ADLSMP = 1
ADCO =1
Supply current T lopa — 218 — A
ADLPC =1
ADLSMP =0
ADCO =1
Supply current T Ibba — 327 — A
ADLPC =0
ADLSMP = 1
ADCO =1
Supply current T IbbAD — 582 990 A
ADLPC =0
ADLSMP =0
ADCO =1

Supply current Stop, reset, module T Ibpa — 0.011 1 A
off

ADC asynchronous |High speed (ADLPC P faDACK 2 3.3 5 MHz
clock source =0)

Table continues on the next page...
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Table 16. 12-bit ADC Characteristics (VRern = Vbpas VRerL = Vssa) (continued)

Characteristic Conditions C Symb Min Typ' Max Unit
Low power (ADLPC 1.25 2 3.3
=1)
Conversion time Short sample T tapc — 20 — ADCK
(including sample (ADLSMP = 0) cycles
time) Long sample — 40 —
(ADLSMP = 1)
Sample time Short sample T taps — 3.5 — ADCK
(ADLSMP = 0) cycles
Long sample — 23.5 —
(ADLSMP = 1)
Total unadjusted 12-bit mode T Etue — +5.0 — LsSBs
Error® 10-bit mode P — +1.5
8-bit mode P — +0.7 +1
Differential Non- 12-bit mode T DNL — +1.0 — LSB3
Linearity 10-bit mode* P — £0.25 0.5
8-bit mode* P — +0.15 +0.25
Integral Non-Linearity | 12-bit mode T INL — +1.0 — LSB3
10-bit mode T — 0.3 +0.5
8-bit mode T — +0.15 +0.25
Zero-scale error® 12-bit mode C Ezs — +2.0 — LsSBs
10-bit mode P — +0.25
8-bit mode P — +0.65 +
Full-scale error® 12-bit mode T Ers — 25 — LsSBs
10-bit mode T — +0.5 +1.0
8-bit mode T — 0.5 +1.0
Quantization error <12 bit modes D Eq — — +0.5 LsB?
Input leakage error’ | all modes D ElL Iin * Ras mV
Temp sensor slope  [-40°C— 25°C D m — 3.266 — mV/°C
25°C-125°C — 3.638 —
Temp sensor voltage |25°C D VTEMP25 — 1.396 — \Y

—_

reference only and are not tested in production.

Typical values assume Vppa = 5.0 V, Temp = 25°C, fapck=1.0 MHz unless otherwise stated. Typical values are for

2. Includes quantization.
3. 1LSB = (VRerH - VRerU)/2V
4. Monotonicity and no-missing-codes guaranteed in 10-bit and 8-bit modes
5. Vapin=Vssa
6. Vapin = Vbpa
7. |, =leakage current (refer to DC characteristics)
MC9S08PAG60 Series Data Sheet, Rel\‘I\’{.D 4, 09/2019
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7.3.2 Analog comparator (ACMP) electricals
Table 17. Comparator electrical specifications

C Characteristic Symbol Min Typical Max Unit
D Supply voltage Vopa 2.7 — 5.5 \Y,
T Supply current (Operation mode) lopa — 10 20 MA
D Analog input voltage VaiNn Vss-0.3 — Vppa \%
P Analog input offset voltage Vaio — 40 mV
C Analog comparator hysteresis (HYST=0) Vy 15 20 mV
C Analog comparator hysteresis (HYST=1) Vy 20 30 mV
T Supply current (Off mode) IbDAOFF 60 — nA
C Propagation Delay tp 04 1 us

7.4 Communication interfaces

7.4.1 SPI switching specifications

The serial peripheral interface (SPI) provides a synchronous serial bus with master and
slave operations. Many of the transfer attributes are programmable. The following tables
provide timing characteristics for classic SPI timing modes. Refer to the SPI chapter of
the chip's reference manual for information about the modified transfer formats used for
communicating with slower peripheral devices. All timing is shown with respect to 20%
Vpp and 70% Vpp, unless noted, and 100 pF load on all SPI pins. All timing assumes
high drive strength is enabled for SPI output pins.

Table 18. SPI master mode timing

Nu Symbol | Description Min. Max. Unit Comment

m.

1 fop Frequency of operation faus/2048 faus/2 Hz fgus is the bus
clock

2 tspsck | SPSCK period 2 X tgys 2048 x tgys ns teus = 1/fBus

3 tLead Enable lead time 1/2 — tspsck —

4 tLag Enable lag time 1/2 — tspsck —

5 twspsck | Clock (SPSCK) high or low time tgus - 30 1024 X tgys ns —

6 tsu Data setup time (inputs) 15 — ns —

7 th Data hold time (inputs) 0 — ns —

8 ty Data valid (after SPSCK edge) — 25 ns —

9 tho Data hold time (outputs) 0 — ns —

10 tRi Rise time input — taus - 25 ns —

Table continues on the next page...
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Table 18. SPI master mode timing (continued)

Nu Symbol | Description Min. Max. Unit Comment
m.

tr Fall time input
11 tro Rise time output — 25 ns —

tro Fall time output

ss!
(OUTPUT) \

(c:SF?gE:T)) ] : /o / \ /
(19>

e =
Y

4
A
Y

®

(QutPUT)___ | ¥ N

®

4
it

}

®

SPSCK

(CPOL=1) / /
(OUTPUT) N AN —— \<—7

MISO : >
(INPUT) ] { MsBIN2 D BITG...1 LSB IN
|
)

> (8
MOSI N \
(OUTPUT) >< MSB OUT { Bms... y >< LSB OUT ><

1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 18. SPI master mode timing (CPHA=0)

sst
OUTPUT
( ) N
~—(2—>
SPSCK 3 ~ > =®
yr— L 1
e N { \ y N \
SPSCK i ~(5~ ‘_@_’ [n=— <)
CPOL=1 — \ A
((OUTPU')I') \ V] / \ 7 \
(7]
(|'\r\/1”PSuOT) — ] MSB IN: }—@ ! LsBIN
Ofs —>

(O'L‘J"%SL'JT) PORT DATAXMASTER MSB OUTY{ BIT6... 1\ >< MASTER LSB OUT>< PORT DATA

1.If configured as output
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 19. SPI master mode timing (CPHA=1)
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£ 19. SPI \BHENEr
Nu P& i 55k ®X. BAr PR
m.
1 EVAOL AL (7 0 BANY 2% EVAMIEZCE 2SN
L REFAR iz Rpast O S R B
%4
2 TR SPSCK i} 4 Xt pups — Ns FRET 2= U s
TsPsck %
3 | FRTa | A E 1 — FHRET 25t —
i
4 | RE Tt | R A 1 — TRET a3t —
s
5 FRE BB (SPSCK) BRI 7] TRET pae — Ns —
TwsPSCK rose- 30
6 FRET o | B RCER A A 15 — Ns —
7 FRET g | B OREANS A (RO 25 — Ns —
8 | FRET ey | DGR AIE — FHRET 23t Ns M PR HUIR S oS H i 11
FHHNE A A I ]
T
9 | FBETat.. | A MISO ZEF R[] — FRET At Ns PR P HUIRAS 1R e 18]
Tl K
10 | FRETv  |HdEA % (FE SPSCK L J5) — 25 Ns —
11| FRETHo |HECREENE] Chrtt) 0 — Ns —
12 | FRE TR | LFHESEIFIA — FRET e Ns —
FRETR | BRI A virem 29
13 | FHTro | L7 H — 25 Ns —
TR Tro | BKZRIN Iy
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SPSCK /—f\,—k Ir {

CPOL=0

((INPUT)) it /
s N N

R

SEE

SLAVE LSB OUT Z\_ NOTE |

Vé
?
:

— LSB IN >

(INPUT)

NOTE: Not defined
MISO

MOSI

/& 20. SPI \EEER (CPHA =0)

R~
(INPSEST) _\ \ ‘ \
~—(2— Oz
- @ @+ le— ] | @
SPSCK —\ i
ce | NV N\ /
SPSCK @_> ~ N\ = <_®
Az f—\ i A _
CPOL=1 / \
( (INPUT)) \‘—7/ — 7 \'
— — —
{ see { \
(OUTPUT)_ note |SLAVE MSB OUT | BIT6...1\ >< SLAVE LSB OUT
- o

]

NOTE: Not defined
MISO

MOSI
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& 21, SPI WEHERER (CPHA=1)

8 R+t

8.1 IRENBEER
A2 RS2 P 4 R
B AL, 3517 1] Nxp.com F0H 42 [ i) SRS 4 B EAT S 4 2

R ARAR BOX ML B B4R SRJE A P SR G S
32 & LQFP 98ASH70029A
44 % LQFP 98ASS23225 IL
48 £ LQFP 98ASH00962A
64 £ QFP 98ASB42844B
64 £+ LQFP 98ASS23234W

9 S|

9.1 FEZHEHAMGI KL

PR VRS ER TGS, DU G| A SO SCRF I e AL
B i R ST AR S _E R ALT Zhfe.

R 20, ARG HTHE 5] AT A P

NS BIEMELR <-- > B’F

o 48 44 32

';T:FP LQFP LQFP LQFP B 1 Bl ST Alt 1 B SR 2 &% 3 £k 4
1 1 1 1 PTD1" KBI1P1 FTM2CH3 MOSI1 —
2 2 2 2 PTDO! KBI1PO FTM2CH2 SPSCK1 —
3 — — — PTH7 — — — —
4 — — — PTH6 — — — —
5 3 3 — PTE7 — TCLK2 — —
6 4 4 — PTH2 — BUSOUT — —
7 5 5 3 — — — — V 4L
8 6 6 4 — — — VDDA VREFH
9 7 7 5 — — — VssA VREFL
10 8 8 6 — — — — V goese T
11 9 9 7 PTB7 — SCL — T i Y
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12 10 10 8 PTB6 — SDA — XTAL
13 11 11 — — — - — V gipis IE
14 — — — PTH1" — FTM2CH1 — —
15 — — — PTHO' — FTM2CHO — —
16 12 — — PTE6 — — — —
17 13 — — PTE5 — — — —
18 14 12 9 PTB5' FTM2CH5 SS0 — —
19 15 13 10 PTB4" FTM2CH4 MISO0 — —
20 16 14 11 PTC3 FTM2CH3 — ADP11 —
21 17 15 12 PTC2 FTM2CH2 — ADP10 —
22 18 16 — PTD7 KBI1P7 TXD2 — —
23 19 17 — PTD6 KBI1P6 RXD2 — —
24 20 18 — PTD5 KBI1P5 — — —
25 21 19 13 PTCA — FTM2CHA1 ADP9 —
26 22 20 14 PTCO — FTM2CHO ADP8 —
27 — — — PTF7 — — ADP15 —

HIEHE T — WP
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R 20. FOASS| MRS A (8D

NS BiERAER < > &R

o 48 44 32

';‘:_FC':FP LQFP LQFP L QFP Ernp Il Alt 1 R AR 2 £4%3 &% 4
28 — — — PTF6 — — ADP14 —
29 — — — PTF5 — — ADP13 —
30 — — — PTF4 — — ADP12 —
31 23 21 15 PTB3 KBIOP7 MOSIO ADP7 —
32 24 22 16 PTB2 KBIOP6 SPSCKO ADP6 —
33 25 23 17 PTB1 KBIOP5 TXDO ADP5 —
34 26 24 18 PTBO KBIOP4 RXDO ADP4 —
35 — — — PTF3 — — — —
36 — — — PTF2 — — — —
37 27 25 19 PTA7 FTM2FAULT2 — ADP3 —
38 28 26 20 PTAG FTM2FAULT1 — ADP2 —
39 29 — — PTE4 — — — —
40 30 27 — — — — — V R T E
41 31 28 — — — — — V@l
42 — — — PTF1 — — — —
43 — — — PTFO — — — —
44 32 29 — PTD4 KBI1P4 — — —
45 33 30 21 PTD3 KBI1P3 SS1 — —
46 34 31 22 PTD2 KBI1P2 MISO1 — —
47 35 32 23 PTA3? KBIOP3 TXDO ScL —
48 36 33 24 PTA2? KBIOP2 RXDO SDA —
49 37 34 25 PTAT KBIOP1 FTMOCH1 | ACMP1 ADP1
50 38 35 26 PTAO KBIOPO FTMOCHO | ACMPO ADPO
51 39 36 27 PTC7 — TxD1 — —
52 40 37 28 PTC6 — RxD1 — —
53 41 — — PTE3 — SS0 — —
54 42 38 — PTE2 — MISO0 — —
55 — — — PTG3 — — — —
56 — — — PTG2 — — — —
57 — — — PTG — — — —
58 — — — PTGO — — — —
59 43 39 — PTET — MOSIO — —
60 44 40 — PTEO' — SPSCKO TCLKA —
61 45 41 29 PTC5 — FTM1CH1 — —
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62 46 42 30 PTC4 — FTM1CHO RTCO —
63 47 43 31 PTA5 IRQ TCLKO — kS
64 48 44 32 PTA4 — ACMPO BKGD E/qum

1. HEuH R ERAERS, R AR RSl 5 AL
2. AENH AR, XR D EIERTFGI.

£id

ME R B ATIRERT, A REIRA BRI BB % . £
JA 2B/, P AR UE BRAE T AR SR . ER U
W7 B 2R R0 Se g . H BRI e S el il
SUR. G )R A T ARIL S 2 R B = L S 2 5 R ek R m]
BE = FEURIL I PRI e A %% . 1£)5 M another 2 A,
SEH A L2 5] ISR Er A

9.2 HEFIHIE

MC9S08PA60 Series Data Sheet, Rek\n/{b 4, 09/2019

|||||

36 www.soustar.com.cn 13632858587 NXP Semiconductors



sl

N © < 0
o o o
E¥e 53 58
DD~ < S << N O 3
330 CRY 33 665%
8923 S&8 . 89 222%
rE=290 IRs50 & & =833
NI o D 7, W b HEHEaa
53 - = = W £ = MW g Wn M g 2
gEeLe Efgi®e LEdE
22883¢gx . . I2E3EES 23 a
FEEEFEFERFEFXSEEFY¥ L X X
PPPPPPPVVPPWWWWW HWMWV
- m m
IRNNnan SrEbEEE
[l 1rarairar1
TLIIQILTLBMBE® 2 29~ © .
L dAV/LdNOV/LHOOWL/LOIEN/ LY Ld . AINOV/LHOOWLA/LdOIEb/LYLd 28 &7 93aVloNOSS/poENIBIgSdS/9doiaszaLd
0dAav/0dNOV/OHOO0INLH/0d0IgM/0VLd DANDV/OHDO0NLH/0d0IgM/0V Ld [lse el ] Nn_n_<\o_wOE&@_mM@ﬁB&OER&O_m—V_\Mmh&
1ax1/201d []I§ LaxL/20Ld [|e€ 0e[ ] z1davivdldzz[) 8dav/OHOZNLH/001d
Laxd/901d [ |2S Laxu/90Ld [[or 62[ | €1dav/sdld | z[] 6dAv/LHOZWL/LO1d
0ss/eald [|es oss/eaLd [|1v 82[ ] v1dav/9dldoz[] sdiigw/sdld
00SIN/Z3aLd [ |¥s 00SIN/Z3Ld [|er Lg[ ] sidavizdide,[] zaxu/odiigxmoaLld
€91d fete L0ISOW/L3Ld [[e¥ 9zl ] 8dAV/OHOZIN0@dd1 // 4L 19/ 20 Ld
ZoLld [ |95 LIIOL/OMDSAS/03Ld [[vb sg[ ] edav/lHOZWLI Bdatav/zHOZNL4/Z01d
1o1d [ |8 LHOLNLA/SO1d [+ vZ[ ] SdLaMedldg, (] 11daviEHOZNLA/EOLd
091d [ |8S OOLY/OHOLWLA/POLd [|or ez[ ] zaxd/ediiadgdidoosinmHOZNLA/vELd
,0ISOW/L31d 65 EF/0M10L/0dI/SYLd [t ez ] eaxuidusdigdlidoss/sHOZWLA/SE1d
LIATOL/0MOSdS/031d 09 SIN/AOXME/0dNOV/YY1d [ |8y (14 01dAav/cHOZHIH/€Akd
LHOLINL14/501d 19 TN e~ 00 PadRSHRNA/ED 1d
| [ AN [ N [ AN A | LJL JL T T
OO1M/0HOLWL4/¥OLd 29 T T 95 OH o a@SIFHENLYELd
E/0M10.L/04I/5Y1d €9 Q S 3 5 >guy o>, HAzZpLd/581d
SN/ADME/0dWNOV/#Y 1d 9 SRS sF3T o .
123456789mﬂ%@rﬂ%mm5 o w
S > 83 B
JUDUDUOUOULE &R 5 5
= Ea E
A|A|762TtWHmN__._,h__._T|%A|106 =
AXEES>S LESEES T el
03800 g W Xx=xo 8¢ =
sg m W W %] Um m 8 %
® D W 8 s Owx EE z
5 g EY 23 offF Ll 2
I o= ~ ﬁ a e 2\
s 8 o pEE= EE i
E S Foo aan &
< = my
S g
=g K
[20 ]
X m
s X
o
£ g
o

37

NXP-

NAT

www.soustar.com.cn 13632858587

& 22. MC9S08PAG60 64 £ QFP F1 LQFP &

MC9S08PA60 Series Data Sheet, Rev. 4, 09/2019

R Fe R RO Y e e A SR N

1. B IRAL AR
SRAC IS

5

1.

2. HIERIT B HER

2. FUERITT G

ikay

NXP Semiconductors



(=
K 23 gz
° [alya]
< 2
o o
53
w |- L <
sS%o = £e
8w © x O O
ol P S =
s _© ==
ne or-k = -
gooozao S =
SESs3225555
CEERO2223 3
Sehbigssccee
123888853z
FEEEEREREEG R
IYTIREHRBI
PTD1/KBIP1/FTM2CHa/MOsIH T L] 1 33
PTDO/KBI1 PO/FTM2CH2/SPSCK1 ! [: 2 32
PTE7/TCLK2 3 31
PTH2/BUSOUT [ 4 30
Vgp L] 5 20 ]
VDDANREFH 6 28:'
Vssa Vpeg, ! 27l ]
Ves | 8 26 ]
PTR7/SCLEXTAL L_| 9 25 ]
PTB6/SDA/XTAL 10 24 ]
23
Vsl dlaozner0egg s
-~ ~ O N N O @~ ®©
c o F 2
B EEREELERE
Qoo EE@mgII I
OSL<Noe¥Yx =333
I\cr)c\jn.q_-.II_!
SEFZEEc88880
=EQaaxgR=ss?
ES22gRg FEROG
BELLLLED &%%8
0L sdak O0mo
EB0Q0 EEXo
0-|—|_'_ [a T = v
Eaoa 3
Pins in bold are nd available on less pin-count packages. g g
1. High source/sink current pins

PTA2/KBIOP2/RxD0/SDA?

PTA3/KBIOP3/TxD0/SCL2
PTD2/KBI1P2/MISO1

PTD3/KBI1P3/SS1PTD4/KBI1P4
V )L

V g RE
PTAG/FTM2FAULT1/ADP2
PTA7/FTM2FAULT2/ADP3
PTBO0/KBIOP4/RxD0/ADP4
PTB1/KBIOP5/TxD0/ADP5

MC9S08PA60 Series Data Sheet, Rek\I{{b 4, 09/2019

NAT

38 www.soustar.com.cn 13632858587 NXP Semiconductors



O —
2. FLEHF AR

& 24. MC9S08PA60 44 4} LQFP $13

MC9S08PA60 Series Data Sheet, Reth 4, 09/2019
NXP Semiconductors . soustar.com.cn 13632858587 39



BT 2
o
o o
[ala)
< <
o
o o
s =
QO O
o < <
2w Q T
Al o [ONS]
olE = S o
¥ sk Z 2
SSErx L L
s 2282 __8%a
59EE928 s
SCLLestg
< U WV © N~ O «—
< <O O 00 <<
FEEFEEEEE
[ R o IO o WA o AR o Y o N o MY o Y
AN «~ O O O N~ © W
MO MO O N N N N N
PTD1/KBI1P1/FTM2CH3/MOSI1’ 1 24| 1 PTA2/KBIOP2/RXD0/SDA2
PTDO/KBI1PO/FTM2CH2/SPSCK1' 2 23 PTA3/KBIOP3/TxD0/SCL2
v, []3 22| ] PTD2/KBI1P2/MISO1
VDDAV rern L 4 21 ] T PTD3/KBI1P3/SS1
VesulV g [ 8 20— ETATIFTMaFAULT2IADPS
Va 6 19 PTBO/KBIOP4/RxDO0/ADP4
PTB7/SCL/EXTAL 7 18 O/KBIOP4/RXDO/
PTBE/SDAXTAL [ 8 17— PTB1KBIOPS/TXDO/ADPS
@2 - NPT
A — O O W M~ ©
|8 dzaiiaga
o0
8BS <<=353 3
LSO TIHX
@) ;:r I I OO 203
959090 ag Qo
=298 s5s2=2a
FTS==2FFRo
L [ O T
el =59¢
F388p2¢es
=
o o §
a2
o
1. B AL ARSI
2. BIERTF AR A
& 25. MC9S08PA60 32 4 LQFP 3%
»
1 () ﬁiﬁ'ﬂ]‘19315£1
E A \Y / & AY )
IR AR BB T S ie % .
r21. BITH®
BT 5 Hi SRR AR 1k
1 2012410 A HIRAT KA
MC9S08PAG60 Series Data Sheet, Rev. 4, 09/2019
NXP Semiconductors 40

NXP

NP

www.soustar.com.cn 13632858587



BTt

201449 H

FEHV M Vo, 88 BT
KT SBI I 4 B0 AL S L IRURF
HAMA EMC 48 S HERGREAT A
o HEHTFHUAL o B 31.25 kHz, FERBINEEHON tye AN R
% (XOSC) 1 ICS #fH:
o FET T ATE I PR SPI T OCHIS
FISTE T — A4

R21. BUHE (8)

H#

KRR AL

o FUBT VPRI g B t e AR ] T [
o BH TSI, LRIFET AT N B B

201546 f

o HIET MR earst BFE I A]
o WIN TR RAEEDR, SR AEREINER TURE R .

201949 H

* FHMH MCU JrHER .

o WIS AT WA S
SR T IR NVM A%
BRI S3I o fEAE HER HL IR

NXP
www.soustar.com.cn 13632858587




TR ENT:
EHW: Nxp.com
ZES TN
Nxp.com/support 4
SRS B T
{3 REGEABAL SN
AN AL NXP
fio APPSR TR
fr B 7R B S 1 R
YFT, DURGE A S
TS SR e i
FEAT G 1 L
NXP R 8 xS A £E
AT 7= i AT BE AL
A, A TR
NXP 3 7 il
FEAT R 52 RS AMEAE
fAIPRIE S BRI E R
iE, NXP A&
PRI B2 FH B AT i 7=
sty B PR TR 7 AR AT
54T, FFREAIE A
FEfIFETA TE, B
FEAELAN BT o a2 i
wARE. NXP #iR
FANBHUME AT BE
PR ST
AT HL 8 SEAE AN IR
LR A AR, Sk
b P B R BE 2 BE A I
A HERS AR . P
AHRAE I I AT
WIS HL T 2
IR L ZNEA %
J R AR PP AT 56
WEo NXP R ARHEH
LR A N 5
ARV . NXP
HRIGARHELR AN ¢ 4
B E R,
TE LT Mk 3]«
nxp.com/SalesTerm
sandConditions.

HHR NXP B4 5080
TEREAERE, A1
JIA ™ i H# T 2 2

NXP Semiconductors

AN SE R . 207 S5 FL N AR P A S BRI, DL IR B IRR cu AOSENE stomer (1)
NIRRT AN s A NXP W R BB TR A AR SR 50 ST e 24 R 3 R AR CRES
it DA B/ 55 S R P R AR 52 R XS -

NXP, NXP #br, NXP 24 E & G5, COOLFLUX,

#f#s, GREENCHIP, HITAG, ICODE, JCOP, 4:3jf% [, MIFARE, MIFARE CLASSIC,

MIFARE DESFire, MIFARE PLUS, MIFARE FLEX, MANTIS, MIFARE ULTRALIGHT,
MIFARE4MOBILE, MIGLO, NTAG, ROADLINK, SMARTLX, SMARTMX, STARPLUG, TOPFET,
TRENCHMOS, UCODE, Freescale, the Freescale logo, AltiVec, CodeWarrior, ColdFire, ColdFire+,
the Energy Efficient Solutions logo, Kinetis, Layerscape, MagniV, mobileGT, PEG, PowerQUICC, At
HIRL K, QorlQ, QorlQ Qonverge, SafeAssure, SafeAssure {5, StarCore, Symphony,
VortiQa. Vybrid. Airfast. BeeKit. BeeStack. CoreNet. Flexis. MXC. Platform in a Package.
QUICC Engine. Tower. TurbolLink. EdgeScale. EdgeLock. elQ fll Immersive3D /& NXP ) 5hx
B.V. A HuAt ™ i B IR 5 A PR A S BT # RO . AMBA, TiF,

Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, Cordio, CorelLink, CoreSight, Cortex,
DesignStart, DynamlQ, Jazelle, Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
TAMHIE, 345, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-PLUS, ULINKpro, pVision,
Versatile /& Arm Limited (B H -5 A7) 7E35 E A1/ H A 77 9 B bR s M bR . AR GEAR W A2 BT
TR LR A Bt AR LA PRy . CREEPTE BRI . BB SR Java S FR B SORIER IR R 2
A FM bR . Power Architecture il Power.org SC##Ric LA K Power 1 Power.org ZiAR FIAH AR 1E
/& Power.org VI AT RIS R A IR S5 ARic -

© 2011-2020 NXP B.V.

SO S MCIS08PABO 41T i
4, 201949 H

MC9S08PAG60 Series Data Sheet, Rev. 4, 09/2019

h o
P |

|||||

www.soustar.com.cn 13632858587


http://www.nxp.com/
http://www.nxp.com/support
http://www.nxp.com/SalesTermsandConditions
http://www.nxp.com/SalesTermsandConditions



