


MC9RS08KA8 Series MCU Data Sheet, Rev. 4

Freescale Semiconductor2

Table of Contents
1 MCU Block Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
2 Pin Assignments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
3 Electrical Characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5
3.2 Parameter Classification . . . . . . . . . . . . . . . . . . . . . . . . .5
3.3 Absolute Maximum Ratings  . . . . . . . . . . . . . . . . . . . . . .6
3.4 Thermal Characteristics  . . . . . . . . . . . . . . . . . . . . . . . . .6
3.5 ESD Protection and Latch-Up Immunity . . . . . . . . . . . . .7
3.6 DC Characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8
3.7 Supply Current Characteristics . . . . . . . . . . . . . . . . . . .15
3.8 External Oscillator (XOSC) Characteristics  . . . . . . . . .18

3.9 AC Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
3.9.1 Control Timing . . . . . . . . . . . . . . . . . . . . . . . . . 19
3.9.2 TPM/MTIM Module Timing. . . . . . . . . . . . . . . . 20

3.10 Analog Comparator (ACMP) Electrical  . . . . . . . . . . . . 20
3.11 Internal Clock Source Characteristics . . . . . . . . . . . . . 21
3.12 ADC Characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . 21
3.13 Flash Specifications. . . . . . . . . . . . . . . . . . . . . . . . . . . 23

4 Ordering Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
5 Mechanical Drawings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Revision History
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The following revision history table summarizes changes contained in this document. 

Revision Date Description of Changes
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Updated Figure 4 and Figure 10.
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Added 16-pin TSSOP package information.

3 11/4/2008 Updated operating voltage in Table 7.

4 6/11/2009 Added output voltage of high drive at 5 V, Iload = 10 mA in the Table 7.
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Reference Manual (MC9RS08KA8RM)

Contains extensive product information including modes of operation, memory, 
resets and interrupts, register definition, port pins, CPU, and all module 
information.



MCU Block Diagram
1 MCU Block Diagram
The block diagram, Figure 1, shows the structure of the MC9RS08KA8 MCU.

Figure 1. MC9RS08KA8 Series Block Diagram

2 Pin Assignments
This section shows the pin assignments in the packages available for the MC9RS08KA8 series.
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Pin Assignments
Figure 2. MC9RS08KA8 Series in 20-Pin PDIP/SOIC Package

Table 1. Pin Availability by Package Pin-Count

Pin 
Number <-- Lowest Priority --> Highest

20 16 Port Pin Alt 1 Alt 2 Alt 3 Alt 4

1 1 PTA5 TCLK RESET VPP

2 2 PTA4 ACMPO BKGD MS

3 3 VDD

4 4 VSS

5 5 PTB7 SCL1

1 IIC pins can be remapped to PTA3 and PTA2

EXTAL

6 6 PTB6 SDA1 XTAL

7 7 PTB5 TPMCH12

2 TPM pins can be remapped to PTA0 and PTA1

8 8 PTB4 TPMCH02

9 — PTC3 ADP11

10 — PTC2 ADP10

11 — PTC1 ADP9

12 — PTC0 ADP8

13 9 PTB3 KBIP7 ADP7

14 10 PTB2 KBIP6 ADP6

15 11 PTB1 KBIP5 ADP5

16 12 PTB0 KBIP4 ADP4

17 13 PTA3 KBIP3 SCL1 ADP3

18 14 PTA2 KBIP2 SDA1 ADP2

19 15 PTA1 KBIP1 TPMCH12 ADP1 ACMP–

20 16 PTA0 KBIP0 TPMCH02 ADP0 ACMP+
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Electrical Characteristics
Figure 3. MC9RS08KA8 Series in 16-Pin PDIP/SOIC/TSSOP Package

3 Electrical Characteristics

3.1 Introduction
This chapter contains electrical and timing specifications for the MC9RS08KA8 series of microcontrollers 
available at the time of publication.

3.2 Parameter Classification
The electrical parameters shown in this supplement are guaranteed by various methods. To give the 
customer a better understanding the following classification is used and the parameters are tagged 
accordingly in the tables where appropriate:

NOTE
The classification is shown in the column labeled “C” in the parameter 
tables where appropriate.

Table 2. Parameter Classifications

P Those parameters are guaranteed during production testing on each individual device.

C Those parameters are achieved by the design characterization by measuring a statistically relevant 
sample size across process variations.

T
Those parameters are achieved by design characterization on a small sample size from typical devices 
under typical conditions unless otherwise noted. All values shown in the typical column are within this 
category.

D Those parameters are derived mainly from simulations.
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Electrical Characteristics
Figure 4. Typical IOH vs. VDD–VOH
VDD = 5.5 V (High Drive)

Figure 5. Typical IOH vs. VDD–VOH
VDD = 5.5 V (Low Drive)

IOH vs VDD-VOH (High Drive) at V DD = 5.5 V
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Electrical Characteristics
Figure 6. Typical IOH vs. VDD–VOH
VDD = 3 V (High Drive)

Figure 7. Typical IOH vs. VDD–VOH
VDD = 3 V (Low Drive)

IOH vs VDD-VOH (High Drive) at V DD = 3 V
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Electrical Characteristics
Figure 8. Typical IOH vs. VDD–VOH
VDD = 1.8 V (High Drive)

Figure 9. Typical IOH vs. VDD–VOH
VDD = 1.8 V (Low Drive)

IOH vs VDD-VOH (High Drive) at V DD = 1.8 V
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Electrical Characteristics
Figure 10. Typical IOL vs. VDD–VOL
VDD = 5.5 V (High Drive)

Figure 11. Typical IOL vs. VDD–VOL
VDD = 5.5 V (Low Drive)

IOL vs VOL (High Drive) at V DD = 5.5 V

0

5

10

15

20

25

0.1 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

VOL (V)

IO
L 

(m
A

) 85C

25C

-40C

IOL vs VOL (Low Drive) at V DD = 5.5 V

0

5

10

15

0.1 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

VOL (V)

IO
L (

m
A

)

85C

25C

-40C
MC9RS08KA8 Series MCU Data Sheet, Rev. 4

Freescale Semiconductor 13



Electrical Characteristics
Figure 12. Typical IOL vs. VDD–VOL
VDD = 3 V (High Drive)

Figure 13. Typical IOL vs. VDD–VOL
VDD = 3 V (Low Drive)

IOL vs VOL (High Drive) at V DD = 3 V

0

5

10

15

20

0.1 0.2 0.4 0.6 0.8 1.0 1.2 1.4

VOL (V)

IO
L  

(m
A

) 85C

25C

-40C

IOL vs VOL (Low Drive) at V DD = 3 V

0

1

2

3

4

5

0.1 0.2 0.4 0.6 0.8 1.0 1.2 1.4

VOL (V)

IO
L  

(m
A

) 85C

25C

-40C
MC9RS08KA8 Series MCU Data Sheet, Rev. 4

Freescale Semiconductor14







Electrical Characteristics
Figure 16. Typical Run IDD vs. VDD for FEI Mode

5 Most customers are expected to find that auto-wakeup from stop can be used instead of the higher current wait 
mode. Wait mode typical is 1.3 mA at 3 V and 1 mA at 2 V with fBus = 1 MHz.
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Electrical Characteristics
Figure 23. Flash Program Timing

Figure 24. Flash Mass Erase Timing
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1 Next Data applies if programming multiple bytes in a single row, refer to MC9RS08KA8 Series Reference Manual.
2 VDD must be at a valid operating voltage before voltage is applied or removed from the VPP pin.
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